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Systems and methods for automated document separation.
The system includes a host device that is configured to com-
municate with one or more client devices over a network. The
host device includes a splitting module, a correction module,
a knowledge base, and a document store. The splitting mod-
ule is configured to perform a multi-level document splitting.
Pages are grouped into documents based on, for example, the
sender information, the lack of sender information, and
whether the sender is known. Following the initial separation,
the splitting module performs an automatic correction of the
initial document separation based on information stored
within the knowledge base. The knowledge base is updated
each time a document is processed and a user provides feed-
back related to whether the documents were successfully
separated. Based on the success or failure of a particular
document separation, the knowledge base evaluates the modi-
fications made by a user to learn from the errors made during
document separation.

ABSTRACT



US 2012/0016832 A1l

Jan. 19,2012 Sheet 1 of 31

Patent Application Publication

OSSEOOY] |« AJOWAIN

N 0194

01

N —_—_ e e e — —

0¢

[ DI



THOLS
INHANDOC

US 2012/0016832 A1l

0¢l

SCl

011

asvyg
HOAITMOND] FINAOIN

|

|

|

|

|

|

|

|

|

|

|

|

|

dl gl 1
N NOLLOTNIO)) N m
|

— |
A \/\ A |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

ATNAOIN
INdN] dds()

Jan. 19,2012 Sheet 2 of 31

|
|
|
|
|
|
[4 I
0tl !
|
|
|
|
|

| <01
|
| \ FINAON | MMMMMMHMMH I
st | ONILLITAS N |
NOILVOI'lddY I
| \)\ |
| |
| |
| |
| |
_ J

001

Patent Application Publication



US 2012/0016832 A1l

Jan. 19,2012 Sheet 3 of 31

Patent Application Publication

sel

—_———— — — Y ——— =

ERONAY
INAKNDO(

TINAON

STl

L FINAOW y

0¢l

LNdNJ ¥HS[)

HOVIIEINI

A

DNILLITS

WVIDOUd
NOILVOI'lddY

01T

S0T1



Patent Application Publication

FIG. 4

Jan. 19,2012 Sheet 4 of 31

205

T

EXTRACT PAGE
INFORMATION

A 4 210

I}

IDENTIFY SENDER

l 215

PERFORM
PRELIMINARY
DOCUMENT
SPLITTING

X

A 4 220

SEARCH
KNOWLEDGE BASE
FOR SENDER

l 225

APPLY SENDER
AUTOMATIC
CORRECTION

l 230

RECEIVE MANUAL
CORRECTIONS

l 235

UPDATE
KNOWLEDGE BASE

X

<

T

T

US 2012/0016832 A1l

200

-~



Patent Application Publication  Jan. 19, 2012 Sheet 5

FIG. 5
305

DOES PAGE #1 INCLUDE
SENDER DATA?

315

IDENTIFY SENDER OF
PAGE #1

320

Y

ADD PAGE #1 TO

Is THE SENDER KNOWN?
DOCUMENT A

YES
325

ADD PAGE #1 TO
DOCUMENT #1

330

DD PAGE #1 INCLUDE
SENDER DATA?

DoEs PAGE #2 INCLUDE
SENDER DATA?

YES

350

ADD PAGE #2 TO
SAME DOCUMENT
AS PAGE #1

IDENTIFY SENDER OF
PAGE #2

O N

of 31 US 2012/0016832 A1
300
310

335 345

ADD PAGE #2 TO
DOCUMENT B

O &

340



Patent Application Publication  Jan. 19, 2012 Sheet 6 of 31

FIG. 6

355

ADD PAGE #2 TO
DOCUMENT B

US 2012/0016832 A1l

J' 365

SENDER 015 PAGE #2 ADD PAGE #2 TO

SENDER OF PAGE #17? DOCUMENT #2

370

YES 375

|

ADD PAGE #2 TO
DOCUMENT #1




Patent Application Publication Jan. 19,2012 Sheet 7 of 31 US 2012/0016832 A1

riG. 7
380

DOES PAGE /3 INCLUDE
SENDER DATA?

YES
410
IDENTIFY SENDER OF
PaGE #3
415

@YES- 385 390

ADD PAGE #3 TO
SAME DOCUMENT
AS PAGE #2

DM PAGFE 42 INCT.UDR
SENDER DATA?

NO

420

ADD PAGE #3 TO
400

DOCUMENT C

NO 395

ADD PAGE #3 TO
SAME DOCUMENT
AS PAGE 11

DD PAGE #1 INCLUDE
SENDER DATA?

NO

405

ADD PAGE #3 TO
DOCUMENT C




Patent Application Publication Jan. 19,2012 Sheet 8 of 31 US 2012/0016832 A1

FIG. &
300

o~

425 430

SENDER OF PAGE #3

ADD PAGE #3 TO
DOCUMENT #3

b

SENDER OF PAGE #2?

YES 435 440

SENDER OF PAGE #2

ADD PAGE #3 TO
DOCUMENT #2

& N

SENDER OF PAGE #1?

YES

Jv 445

ADD PAGE #3 TO
DOCUMENT #1




Patent Application Publication

FIG. 9

DOES PAGE #4 INCLUDE
SENDER DATA?

YES

IDENTIFY SENDER OF

PAGE #4

@YES-

NO
500

ADD PAGE #4 TO

DOCUMENT D

485

Jan. 19,2012 Sheet 9 of 31

US 2012/0016832 A1l

00

490

495

455 460

ADD PAGE #4 TO
SAME DOCUMENT
AS PAGE #3

DID PAGE #3 INCLUDE
SENDER DATA?

465

ADD PAGE #4 TO
SAME DOCUMENT
AS PAGE #2

DD PAGE #2 INCLUDE

SENDER DATA? "YES

o O

480

ADD PAGE #4 TO
SAME DOCUMENT
AS PAGE #1

DI PAGE #1 INCLUDE
SENDER DATA?

A

NO

ADD PAGE #4 TO

DOCUMENT D




Patent Application Publication Jan. 19,2012 Sheet 10 of 31 US 2012/0016832 A1

FIG. 10 300

-~

505 510

SENDER 05 PAGE #4 o ADD PAGE #4 TO
SENDER OF PAGE #3? DOCUMENT #4
YES

SENDER Of PAGE #3 ADD PAGE #4 TO

SENDER OF PAGE #2? DOCUMENT #3

YES

¢ 525

SENDER OF PAGE #2

ADD PAGE #4 TO
DOCUMENT #2

T, In

SENDER OF PAGE #1?

YES

l 535

ADD PAGE #4 TO
DOCUMENT #1




Patent Application Publication Jan. 19,2012 Sheet 11 of 31 US 2012/0016832 A1

540

FIG. 11 300

DOES PAGE #5 INCLUDE
SENDER DATA?

YES

545 530
590

IDENTIFY SENDER OF

ADD PAGE #5 TO
SAME DOCUMENT
AS PAGE #4

PAGE #5 DID PAGE #4 INCLUDE

SENDER DATA?

595
NO
+ 555
@YES_
, ) ) ADD PAGE #5 TO
D PAGE #3 INCILUDE _YES SAME DOCTMENT
SENDER DATA?
AS PAGE #3
NO
600
NO
ADD PAGE #5 TO v 565

DOCUMENT E

ADD PAGE #5 TO
SAME DOCUMENT
AS PAGE #2

D PAGE #2 INCILUDE
SENDER DATA?

NO
575
v

ADD PAGE #5 TO
SAME DOCUMENT
AS PAGH #1

DID PAGE #1 INCLUDE
SENDER DATA?

o o\ ON

NO

ADD PAGE #5 TO
DOCUMENT E




Patent Application Publication

FIG. 12

605

SENDER OF PAGE #5

SENDER OF PAGE #4?

615

SENDER OF PAGE #4

SENDER OF PAGE #3?

YES 625

SENDER OF PAGE #3

SENDER OF PAGE #2?

YES 635

SENDER OF PAGE #2

SENDER OF PAGE #1?

YES

ADD PAGE #5 TO
DOCUMENT #1

Jan. 19, 2012 Sheet 12 of 31

US 2012/0016832 A1l

300

N

ADD PAGE #5 TO
DOCUMENT #5

610

& 0

620

ADD PAGE #5 TO
DOCUMENT #4

¢

630

ADD PAGE #5 TO
DOCUMENT #3

O

640

ADD PAGE #5 TO
DOCUMENT #2

G

645



Patent Application Publication

FIG. 13
655

DD PAGE #5 INCLUDE
SENDER DATAY

DOES PAGE #6 INCLUDE

SENDER DATA? -YES

YES 665

710

IDENTIFY SENDER OF

PAGE #6 DID PAGE #4 INCLUDE

SENDER DATA?

675

@QYES— IS THE SENDER KNOWN?

DID PAGE #3 INCLUDE
SENDER DATA?

NO

720
685

ADD PAGE #6 10
DOCUMENT T

Db PAGE #2 INCLUDE
SENDER DATA?

DID PAGE #1 INCLUDD
SENDER DATA?

NO

705

ADD PAGE 16 TO
DOCUMENT F

Jan. 19,2012 Sheet 13 of 31

US 201

WA

ADD PAGE #6 TO
SAME DOCUMENT
AS PAGE #5

ADD PAGE #6 10
SAME DOCUMENT
AS PAGE #4

ADD PAGE #6 TO
SAME DOCUMENT
AS PAGE #3

R

2/0016832 A1l

300
660

O

670

O X

680

ADD PAGE #6 TO
SAME DOCUMENT
AS PAGE #2

O &

690

ADD PAGE #6 TO
SAME DOCUMENT
AS PAGE #1

700

¢




Patent Application Publication Jan. 19,2012 Sheet 14 of 31 US 2012/0016832 A1

730

FIG. 14 300

'l

kN

SENDER OF PAGE #6

ADD PAGE #6 TO
DOCUMENT #6

o

SENDER OF PAGE #57

YES 735 740

SENDER OF PAGR #5

ADD PAGE 6 TO
DOCUMENT #5

SENDER OF PAGE #47

é}\x

+ 745 750

SENDLR OF PAGE #4

ADD PAGE #6 10
DOCUMENT #4

SENDER OF PAGE #37

é\x

¢ 755 760

SENDER OF PAGE #3

ADD PAGE #6 TO
DOCUMENT #3

SENDER OF PAGE #2?

é\

¢ 765 770

SENDER OF PAGE #2

ADD PAGE #6 TO
DOCUMENT #2

Cg”\

SENDER OF PAGE #1?

YES

775

ADD PAGE #6 TO
DOCUMENT #1




IDENTIFY
DOCUMENT #1
SENDER IN
KNOWLEDGE BASE
\{

A 4
RETRIEVE
DOCUMENT #1
SENDER
AUTO-CORRECTION
RULES

—Y

APPLY DOCUMENT
#1 SENDER
AUTO-CORRECTION
RULES

f—v—\

IDENTIFY
DOCUMENT #2
SENDER IN
KNOWLEDGE BASE

\,

A 4
RETRIEVE
DOCUMENT #2
SENDER
AUTO-CORRECTION
RULES

—Y

APPLY DOCUMENT
#2 SENDER
AUTO-CORRECTION
RULES

Patent Application Publication

Jan. 19,2012 Sheet 15 of 31

300

N

NN R

780

785

790

795

800

805

FIG. 16

IDENTIFY
DOCUMENT #3
SENDER IN
KNOWLEDGE BASE

\

US 2012/0016832 A1l

A 4
RETRIEVE
DOCUMENT #3
SENDER
AUTO-CORRECTION
RULES

Y

APPLY DOCUMENT
#3 SENDER
AUTO-CORRECTION
RULES

vy

IDENTIFY
DOCUMENT #4
SENDER IN
KNOWLEDGE BASE

\,

A 4
RETRIEVE
DOCUMENT #4
SENDER
AUTO-CORRECTION
RULES

vy

APPLY DOCUMENT
#4 SENDER
AUTO-CORRECTION
RULES

NN NN

300

810

815

820

825

830

835



Patent Application Publication

FIG. 17

Jan. 19,2012 Sheet 16 of 31

IDENTIFY
DOCUMENT #5
SENDER IN
KNOWLEDGE BASE

I

RETRIEVE
DOCUMENT #5
SENDER
AUTO-CORRECTION

RULES
\

I

'd
APPLY DOCUMENT
#5 SENDER
AUTO-CORRECTION
RULES

~\

'

IDENTIFY
DOCUMENT #6
SENDER IN
KNOWLEDGE BASE

\

I

RETRIEVE
DOCUMENT #6
SENDER
AUTO-CORRECTION

RULES
\\

!

APPLY DOCUMENT
#6 SENDER
AUTO-CORRECTION
RULES

N

LRV VR YRR

—

840

845

850

855

860

865

US 2012/0016832 A1l

300

o~



Patent Application Publication

FIG. 18

DOES DOCUMENT A
INCLUDE SENDER DATA?

CREATE
KNOWLEDGE BASE
DIRECTORY FOR
DOCUMENT A
SENDER

STORE DOCUMENT
A SENDER
INFORMATION IN
KNOWLEDGE BASE

DOES DOCUMENT B
INCLUDE SENDER DATA?

YES

CREATE
KNOWLEDGE BASE
DIRECTORY FOR

DOCUMENT B
SENDER

\
INFORMATION IN
KNOWLEDGE BASE

\\

Jan. 19,2012 Sheet 17 of 31

STORE DOCUMENT B /\/
SENDER

300

-~

875

870

CREATE
KNOWLEDGE BASE
DIRECTORY FOR
DOCUMENT A

885 \ 4 880

STORE DOCUMENT
A PAGE
INFORMATION IN
KNOWLEDGE BASE

890

895

900

CREATE
KNOWLEDGE BASE
DIRECTORY FOR
DOCUMENT B

910 h 4 905

STORE DOCUMENT
B PAGE
INFORMATION IN
KNOWLEDGE BASE

915

US 2012/0016832 A1l



Patent Application Publication Jan. 19,2012 Sheet 18 of 31 US 2012/0016832 A1

300
920
925
CREATE
DOES DOCUMENT C —NO KNOWLEDGE BASE
INCLUDE SENDER DATA? DIRECTORY FOR
DoOCUMENT C
YES
935 930
CREATE STORE DOCUMENT
KgOWLEDGE BASE C PAGE
IRECTORY FOR INFORMATION IN
DocuMENT C KNOWLEDGE BASE
SENDER
\ AR 940
STORE DOCUMENT /\/
C SENDER
INFORMATION IN
KNOWLEDGE BASE
I 043
950
CREATE /\/
DOES DOCUMENT D KNOWLEDGE BASE
—Ni
INCLUDE SENDER DATA? DIRECTORY FOR
DOCUMENT D
YES
960 955
CREATE
STORE DOCUMENT
KNOWLEDGE BASE
D PAGE
DIRECTORY FOR
INFORMATION IN
DOCUMENT D
KNOWLEDGE BASE
SENDER

\

STORE DOCUMENT
D SENDER
INFORMATION IN
KNOWLEDGE BASE
A

I




Patent Application Publication

FIG. 20

DOES DOCUMENT E
INCLUDE SENDER DATA?

YES

CREATE
KNOWLEDGE BASE
DIRECTORY FOR
DOCUMENT E

SENDER

A 4
—

STORE DOCUMENT
E SENDER
INFORMATION IN
KNOWLEDGE BASE

I

DOES DOCUMENT F
INCLUDE SENDER DATA?

YES

CREATE
KNOWLEDGE BASE
DIRECTORY FOR
DOCUMENT F
SENDER

v

STORE DOCUMENT
F SENDER
INFORMATION IN
KNOWLEDGE BASE

\{

Jan. 19,2012 Sheet 19 of 31

X

300

970

975

CREATE ﬁ/

KNOWLEDGE BASE

DIRECTORY FOR
DOCUMENT E

980

985

STORE DOCUMENT /\/
E PAGE

INFORMATION IN
KNOWLEDGE BASE

990

X

995

1000

CREATE
KNOWLEDGE BASE
DIRECTORY FOR
DOCUMENT F

1005

STORE DOCUMENT
F PAGE
INFORMATION IN
KNOWLEDGE BASE

1015

US 2012/0016832 A1l



Patent Application Publication Jan. 19,2012 Sheet 20 of 31 US 2012/0016832 A1

FIG. 2]
300

o~

1020

X

SAVE PROPOSED
DOCUMENTS

l 1025

DISPLAY
DOCUMENTS AND
PAGES TO USER

l . 1030

RECEIVE USER
MODIFICATIONS

l 1035

SAVE USER
MODIFICATIONS

l 1040

ANALYZE USER
MODIFICATIONS

l 1045

UPDATE
KNOWLEDGE BASE
WITH NEW/UPDATED
SENDER AUTO-
CORRECTION RULES

<

X

—\ —\ —\
_J

-




G911 0911
~
1 [ ————e———m—mmmemme—m e —m——— /\/ﬁj< JOUAN ) /\/ﬁ 1TV 1I1dS )

4\ )

B

US 2012/0016832 A1l

asn :fousungd

10/641L 81 S210AU|
5820G¥eel equny eoioau; OV11

1000000001 :8pJO aseyoind

JDIOANI SEl

STII

Ji]=
s

T

000Q01¢ 3Nd INNOWY
000 INNOWY XV.1
— 00°0 INNOWY 1HO3YS
o 000012 1v101 8NS
°© {
= 00°009 00009 OIS 4 Jonpoid
N 00'008 | 00008 wioy ¢ 3 bnpoig g
b 00:00% | 00:00% way | d pnpoid N
> 00°00g | 00.00€ wayl | 2 Pnpold @
= 00°'00¢ |00:002 way| | g jonpoid
[72) 00°00F [00°001 wa) | Y 3Npoid | ¢crq
unouwly |80ld JUn Ajuenp NOILJIYOSZd
a \
(=) 944!
~
=N
—
=
«®
J

S31VLS G31INN 011 soll

¥60EG IM ‘umo L

g pens e A 5G55-565-556 ®

.m S3LVLS A3LINN

o OLT1 20ZES IM "21oymiuy @

= 004 X098 Od

= 1S oved €zL )

=

& $3I1ddNS 351340 JININID | & N\

= = (4l

=) Ve A

= oT11 om:\/ M ©

s b

o

lm \(A | @@ INER @ @ @E@ @.u E O \,  ONLIS 1Naaood
0011 .

= 017l g1zl seel 0%l'sozi <61l oozl o1l 081 S8TT  SLII sl ¢ Ol

2

=

o




Patent Application Publication Jan. 19, 2012 Sheet 22 of 31

FIG. 23
1305 1310

N 4 ™\

SET PAGE
VARIABLE X =1

ACCESS USER
MODIFICATIONS

1315 h 4

US 2012/0016832 A1l

1300

o~

1430

SET PAGE

PAGE NUMBER = X VARIABLE

O

X=X+1
l 1320

PAGE X PROPOSED AS
NEW DOCUMENT?

DD PAGE X
HAVE KNOWN
SENDER DATA?

1340

INCREMENT SENDER

USER VALIDATION?
FAILURE COUNTER

1355
INCREMENT SENDER CSEATE NEW
Succrss COUNTER SENDER IN
SENDER TABLE
1365 ~
1360

SENDER FAILURE
COUNTER = 1

1370

NO—

— ) \,\
SET NEW

SENDER DATA
UNKNOWN

USER VALIDATION?

YES

—y

CREATE NEW
SENDER IN
SENDER TABLE

Y

SET NEW
SENDER SUCCESS
COUNTER = 1




Patent Application Publication

FIG. 24

Jan. 19,2012 Sheet 23 of 31 US 2012/0016832 A1l

1375 1300

PAGE X
PROPOSED AS SAME

DOCUMENT

1380

DD

YES—

1385

SENDER DATA SAME
AS PREVIOUS PAGE

SET PAGE X
MULTI-PAGE
DOCUMENT

USER VALIDATION?

SENDER MULTIPIE FTLAG

(s

PAGE X HAVE
SENDER DATA?

1405

FOR PAGE (X — 1) = 17 USER VALIDATION?

NO NO
1420
SET
Do NOTHING POTENTIAL COVER
PAGE DETECTION
FLag =1
1425

FLag—1

SET
SGNDER MULTIPLE
FLAG = |

NO



Patent Application Publication Jan. 19,2012 Sheet 24 of 31 US 2012/0016832 A1
FIG. 25 1300
1435
SET PAGE /\/
VARIABLEY — 1
N 1440 1470
A 4
r %
SET PAGE
PAGE NUMBER — Y VARIABLE @
Y=Y+1
\,
1450 l 1445
- PAGEY IN
@NQ— PAGR (Y ~ 1) POTF‘NTW‘ 4—YES— SAME DOCUMENT
COVER PAGE FLAG =17 -
AS PAGE (Y — 1)?
YES NO
1460

1455

SET SENDER
DOCUMENT COVER
PAGE 1'LAG =1

PAGE Y
SENDER MUTTIPT R
Frag=1

1465

NO

NEW PAGES

1475



Patent Application Publication

FIG. 26
1300

7

1480

SET PAGE
VARIABILEZ =Y +1

(.

A 4 1485

PAGE NUMBER =7

1490

PAGE Z
SENDER MULTIPLE
Frag=1

-YES

©

+ 1495

PAGE (Z - 3)
MULTI-PAGE DOCUMENT
Frag=1

-YES

©

NO

1500

STORE PAGE'Y
AND USER
MODIFICATIONS IN
KNOWLEDGE BASE

Jan. 19,2012 Sheet 25 of 31

1300

N
()

1545

US 2012/0016832 A1
FIG. 27
P, 1505

ACCESS PAGE Z

J

EXTRACT STRINGS
TROM PAGE Z

h

STORE EXTRACTED
STRINGS AND
LOCATIONS

1

ACCESS
PAGE (Z - 1)

‘\H”\

EXIRACT STRINGS
FROM PAGE (Z — 1)

h

STORE EXTRACTED
STRINGS AND
LOCATIONS

I

ACCESS
PAGE (7.- 2)

1

EXTRACT STRINGS
FROM PAGE (Z - 2)

1
é R

STORE EXTRACTED
STRINGS AND
LOCATIONS

I

1510

1515

1520

—_
9]
(%)
<o

1540

|



Patent Application Publication

FIG. 28

()

1590

|

X

ACCESS PAGE
(Z-1)

1

EXTRACT STRINGS
TROM PAGE (Z — 1)

h

STORE EXTRACTED
STRINGS AND
LOCATIONS

5|

ACCESS
PAGE (£ - 2)

1

EXTRACT STRINGS
FROM PAGE (Z - 2)

h

STORE EXTRACTED
STRINGS AND
LOCATIONS

b

ACCESS
PAGE (7. 3)

i

EXTRACT STRINGS
FROM PAGE (Z - 3)

i
é I}

STORE EXTRACTED
STRINGS AND
TLLOCATIONS

1550

1555

1560

1565

1570

1575

1580

1585

|

Jan. 19,2012 Sheet 26 of 31

FIG. 29

1300

RETRIEVE
EXTRACTED
STRINGS FROM
PAGES (7.- 1),
\(Z —2), AND (Z-3)

A 4

RETRIEVE
EXTRACTED
STRINGS FROM

AND (Z-2)

~

~

REMOVE IDENTICAL
STRINGS AT SAME

PaGos Z, (Z-1),

LOCATIONS

-~

1635

A
A

A 4
REMOVE STRINGS
THAL ARL ALWAYS
DIFFERENT BUT
ARE AT SAME
LOCATIONS

'—\

REMOVE STRINGS
WITTTNO
EQUIVALLNT AT
SAME LOCATIONS

|

I

7

r—v—\
IDENTIFY STRINGS
THAT ARE
DIFFERENT IN PAGES
OF TIIE SAME
DOCUMENT

—

ACCESS
ADDITIONAL
DoCUMENTS FROM
SENDER

T

COMPARE
IDENTIFIED STRINGS
TO OTHER SENDER
DOCUMENTS FIRST
PAGES

STORE IDENTICAT,
STRINGS AS FIRST
PAGE CRITERIA

US 2012/0016832 A1l

1300

N

1600

I

1605

X

1610

R

1615

620

KH
=)
b
w

N

o N

—



Patent Application Publication Jan. 19,2012 Sheet 27 of 31 US 2012/0016832 A1

— 1640
F]G 30 RESET EXTRACTED /\/ 1300
STRINGS /\/
V¥ 1645

REMOVE IDENTICAL
STRINGS AT SAME
LOCATIONS

I

— Y 1650
REMOVE STRINGS

THAT ARE ALWAYS
DIFFERENT BUT
ARE AT SAME
LOCATIONS

R

h 4 1655

Y
REMOVE STRINGS
‘WITH NO
FEQUIVATENT AT
SAME LOCATIONS

R

\

i ,,
Y 1660
IDENTIFY IDENTICAL
STRINGS FOR EACH
PAGE IN A
DOCUMENT

S SR

ACCESS
ADDITIONAL
DOCUMENTS FROM
SENDER

R

R

vV 1670

COMPARE
IDENTIFIED STRINGS
TO OTHER SENDER
DOCUMENTS

T‘ 1675 /\/1680

IDENTIFIED STRINGS
DITFERENT FOR EACH
DOCUMENT?

I

STORE IDENTICAL
STRINGS AS
RUPTURE CRITERIA

NO




Patent Application Publication Jan. 19,2012 Sheet 28 of 31 US 2012/0016832 A1

FIG. 31
1700

-~

1765

1770

SAVE
-YES AUTO-CORRECTED
DOCUMENTS

DOCUMENT G LAST
DOCUMENT?

NO
4 1775

N

X

SET DOCUMENT
VARIABLE
G=G+1

l 1710

SET DOCUMENT DOCUMENT
VARIABLE G =1 NUMBER = G

l 1715

IDENTIFY
DOCUMENT G
SENDER IN
KNOWLEDGE BASE

1705

R

I

\,

v . 1720
RETRIEVE
DOCUMENT G
SENDER
AUTO-CORRECTION
RULES
p ¢ \ 1725
SET PAGE /\/

VARIABLE X = 1




Patent Application Publication Jan. 19,2012 Sheet 29 of 31 US 2012/0016832 A1

1700

FIG. 32 [\/

1730 1760

SET PAGE
PAGE NUMBER = X VARIABLE
X=X+1

i, 1735

PAGE X PROPOSED AS
NEW DOCUMENT?

YES 1740 1745

FAILURE COUNTER
PAGE X IN

> ~YE
SENDER SUCCESS DocuMENT (G - 1)
COUNTER?
NO
* 1750
No

AUTO-CORRECTION

¢ 1755

_NO_,@

PAGE X LAST PAGE?



Patent Application Publication Jan. 19,2012 Sheet 30 of 31 US 2012/0016832 A1

FIG. 33
1700

o~

1780

DOES
PAGE X HAVE —YES
SENDER DATA?
NO 1785 1790

Is PAGE

(X + 1) SENDER No

DOCUMENT COVER PAGE N AUTO-CORRECTION
FLaG =17
YES
- J, \ 1795
SET PAGE X AS NEW
DOCUMENT
\
p J’ \ 1800
SET PAGE (X + 1) AS
SAME DOCUMENT
AS PAGE X




Patent Application Publication Jan. 19,2012 Sheet 31 of 31 US 2012/0016832 A1

FIG. 34

1700

-~

1805 1810

PAGE X
SENDER MULTIPLE
FLag=1

No
AUTO-CORRECTION

¢ 1815

RUPTURE CRITERIA

YES- = TRUE?

¢ 1825 1830

N No
AUTO-CORRECTION

FIRST PAGE CRITERIA
= TRUE?

YES

¢ 1820

SET PAGE X AS NEW
DOCUMENT




US 2012/0016832 Al

AUTOMATED DOCUMENT SEPARATION

BACKGROUND
[0001] This invention relates to electronic document sepa-
ration.
[0002] Documents are often received or processed in

batches, as opposed to individually. Batch processing of
documents is beneficial for a variety of reasons, such as, for
example, it saves a user time by not having to scan documents
one at a time. Batch processing often involves the use of
separator pages between individual documents. These sepa-
rator pages are recognized by a scanner or processing system,
and the individual documents are separated accordingly.

SUMMARY

[0003] Document splitting techniques, such as using sepa-
rator pages, are inefficient because of the time required to
properly insert page separators between documents. Addi-
tionally, if a page separator is incorrectly placed within a
batch of documents, a user may have to rescan multiple docu-
ments to correct the error. Alternatively, manual correction
programs can be employed to correct for misplaced page
separators, but such programs are unable to, for example,
learn from prior corrections.

[0004] This invention provides an automatic electronic
document separation system that does not require the use of
page separators and reduces the requirement for manual user
corrections by analyzing and learning from previous manual
corrections. The system includes a host device (e.g., a server)
that is configured to communicate with one or more client
devices over a network (e.g., the Internet). The host device
includes, among other things, a controller and a memory. A
plurality of modules are connected to, or included in, the
controller for executing various functions of the system. For
example, the plurality of modules include a splitting module,
a correction module, a knowledge base, and a document store.
The splitting module is configured to perform a multi-level
document splitting. In one embodiment, a preliminary docu-
ment splitting is performed based on extracted sender infor-
mation from the pages of a compilation document. Pages are
grouped into documents based on, for example, the sender
information, whether the sender is known, and the lack of
sender information. Following the preliminary splitting, the
splitting module performs an automatic correction of the
preliminary document splitting based on information stored
within the knowledge base. The information within the
knowledge base is stored according to, for example, sender
information. The automatic correction is based on previous
instances of documents from the sender. In one embodiment,
a sender success counter and a sender failure counter, which
are incremented based on prior successes and failures split-
ting documents from the sender, are used to determine
whether the preliminary document splitting correctly sepa-
rated the documents. The splitting module also uses flags,
such as a cover page flag and a multiple document flag, to
further evaluate whether the preliminary document splitting
correctly separated the documents.

[0005] The knowledge base is updated each time a docu-
ment is processed and a user provides feedback related to
whether the documents were successtully separated. Based
on the success or failure of the splitting module, the knowl-
edge base evaluates the modifications made by a user and
compares extracted strings from each page to determine what
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error was made during the document separation. The knowl-
edge base is then updated to reduce the likelihood of, or
prevent the occurrence of, the same error in the future.
[0006] The invention provides a method of automatically
splitting electronic documents. The method includes extract-
ing one or more data strings from a compilation document
that includes one or more pages, identifying sender informa-
tion for the one or more pages based on the extracted data
strings, and separating the one or more pages into one or more
separated documents based on the sender information. The
method also includes accessing an automatic correction rule
in a knowledge base, and performing an automatic correction
on the one or more separated documents based on the auto-
matic correction rule to generate one or more automatically-
corrected documents. User feedback is then received related
to the automatically-corrected documents, the received user
feedback is analyzed, and the automatic correction rule is
updated based on the analysis of the user feedback.

[0007] The invention also provides a system for automated
document separation. The system includes a client device and
a host device. The client device is configured to transmit a
compilation document that includes one or more pages over a
network. The host device includes a processor and is config-
ured to extract one or more data strings from the compilation
document, identify sender information for the one or more
pages of the compilation document based on the extracted
data strings, and separate the one or more pages of the com-
pilation document into one or more separated documents
based on the sender information. The host device then
accesses an automatic correction rule stored within a knowl-
edge base, and performs an automatic correction on the one or
more separated documents based on the automatic correction
rule to generate one or more automatically-corrected docu-
ments. The host device receives user feedback related to the
automatically-corrected documents, analyzes the received
user feedback, and updates the automatic correction rule
based on the analysis of the user feedback.

[0008] In another embodiment, the invention provides a
device for automated document separation. The device
includes a memory and a processor connected to the memory.
The processor is configured to extract one or more data strings
from a compilation document that includes one or more
pages, identify sender information for the one or more pages
of the compilation document based on the extracted data
strings, and separate the one or more pages of the compilation
document into one or more separated documents based on the
sender information. The processor then accesses an automatic
correction rule stored within a knowledge base, and performs
an automatic correction on the one or more separated docu-
ments based on the automatic correction rule to generate one
or more automatically-corrected documents. The processor
receives user feedback related to the automatically-corrected
documents, analyzes the received user feedback, and updates
the automatic correction rule based on the analysis of the user
feedback.

[0009] Other aspects of the invention will become apparent
by consideration of the detailed description and accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 illustrates a document splitting system.

[0011] FIG. 2 illustrates a document flow process for split-
ting documents.
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[0012] FIG. 3 illustrates an additional flow process for
splitting documents.

[0013] FIG.4 illustrates further details of a flow process for
splitting documents.

[0014] FIGS. 5-21 illustrate a process for performing a
preliminary document splitting and an automatic document
splitting.

[0015] FIG. 22 illustrates a manual document splitting user
interface.

[0016] FIGS. 23-30 illustrate a process for analyzing user
modifications to the preliminary and automatic document
splitting.

[0017] FIGS. 31-34 illustrate a process for performing the
automatic document splitting.

DETAILED DESCRIPTION

[0018] Before any embodiments of the invention are
explained in detail, it is to be understood that the invention is
not limited in its application to the details of construction and
the arrangement of components set forth in the following
description or illustrated in the following drawings. The
invention is capable of other embodiments and of being prac-
ticed or of being carried out in various ways.

[0019] The invention described herein relates to an auto-
matic electronic document splitting system that analyzes
information within a plurality of pages, as well as user input,
to learn from previous, incorrect attempts to split documents.
The system includes a host device (e.g., a server) that is
configured to communicate with one or more client devices
over a network (e.g., the Internet). The host device includes,
among other things, a controller, an input/output module, and
a memory. A plurality of modules are connected to or
included in the controller for executing various functions of
the document splitting system. For example, the plurality of
modules includes a splitting module, a correction module, a
knowledge base, and a document store. The splitting module
is configured to perform a multi-level document splitting. In
some embodiments, a preliminary document splitting is per-
formed based on extracted sender information from the docu-
ments. A document is generally referred to as a set of incom-
ing pages having the same origin (e.g., the same sender) and
having the same destination, and the document is a commu-
nication, such as an invoice, a sales order, an order confirma-
tion, remittance advice, and the like. Pages are grouped into
documents based on, for example, the sender information, the
lack of sender information, and whether the sender is known.
Following the preliminary splitting, the splitting module per-
forms an automatic correction of the preliminary document
splitting based on information stored within the knowledge
base. The information within the knowledge base is stored
based on, for example, sender or page information. The auto-
matic correction is executed based on previous instances of
documents from a known sender. In one embodiment, a
sender success counter and a sender failure counter are incre-
mented based on prior successes and failures separating
documents from the sender. The counters are used to deter-
mine whether the preliminary document splitting correctly
separated the documents. The splitting module also uses
flags, such as a cover page flag, a multiple document flag, and
a multi-page document flag to further evaluate whether the
preliminary document splitting correctly separated the docu-
ments.

[0020] The knowledge base is updated each time a docu-
ment is processed and a user provides feedback related to
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whether the documents were successfully separated. Based
on the success or failure of a particular document separation,
the knowledge base evaluates the modifications made by a
user and compares extracted strings from each page to deter-
mine what, if any, errors were made during the document
splitting. The knowledge base is then updated to reduce the
likelihood of, or prevent the occurrence of, the same error in
the future.

[0021] A system 10 for automated document separation is
illustrated in FIG. 1. The system 10 includes a client device
15, a network 20, a host device 25, and a database 30. In the
illustrated embodiment, the client device 15 is, for example, a
personal computer or scanner. However, in other embodi-
ments, the client device 15 is any device which is capable of
accessing the network 20. Such devices include mobile
phones, laptop computers, tablet computers, personal digital
assistants (“PDAs”), Wi-Fi enabled media devices, e-book
readers, and the like. The client device 15 includes, among
other things, a controller or control module 15A, a display
15B, and a user interface 15C. The controller 15A includes a
processor 15D, a memory 15E, such as a read-only memory
(“ROM”), arandom access memory (“RAM”), an electrically
erasable programmable read-only memory (“EEPROM”), a
flash memory, or the like, and an input/output (“I/O0”) inter-
face 15F. The client device 15 is connectable to the host
device 25 (e.g., a server) over the network 20. The host device
25 includes, among other things, a controller or control mod-
ule 25A, a processor 25B, a memory 25C, such as a ROM, a
RAM, an EEPROM, a flash memory, or the like, and an /O
interface 25D. The network 20 is, for example, a wide area
network (“WAN”) (e.g., the Internet, a GSM network, an
EDGE network, a PCS network, a D-AMPS network, etc.), a
local area network (“LLAN”) (e.g., Ethernet, etc.), or personal
area network (“PAN”) (e.g., Wi-Fi, Bluetooth, ZigBee, etc.).
The host device 25 is connected to an external memory for
storing information related to the processing and separation
of documents, such as the database 30. The host device 25 is
also configured to receive, process, and send documents over
the network 20 via email, file transfer protocol (“FTP”), and
the like. In addition to communicating over the network 20,
the host device 25 is also capable of communicating using
additional or different services and protocols, such as short
message service (“SMS”), multimedia messaging service
(“MMS”), simple mail transfer protocol (“SMTP”), and the
like.

[0022] FIG. 2 illustrates a document flow process 100 for
splitting documents. The process 100 is described with
respect to the interactions between the client device 15 and
the host device 25. For example, the client device 15 includes,
among other things, an application program interface (“API”)
module 105 and a user input module 110. The host device 25
includes, among other things, a splitting module 115, a cor-
rection module 120, a knowledge base 125, and a document
store 130. The API module 105 generally refers to an interface
between software being executed by the client device 15 and
software being executed by the host device 25. For example,
a scanner executes software related to the control, capture,
and processing of a document. The scanned document is
stored locally by the scanner in, for example, an internal
memory or a document management system. The scanned
document is converted to a communicable electronic form by
the API module 105 for transmission to and reception by the
input/output module 254 of the host device 25. Additionally
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or alternatively, the API module 105 corresponds to another
program executed by the client device 15, such as an email
client.

[0023] Following the transmission of a compilation docu-
ment (i.e., a document that is composed of a plurality of pages
and a plurality of individual documents) through the network
20 to the host device 25, the compilation document is routed
to the splitting module 115. The compilation document is
transmitted through the network 20 in a format such as, for
example, PDF, TIFF, JPEG, NMP, GIF, PNG, RAW, or the
like. The splitting module 115 then performs a multi-level
document splitting operation. For example, the splitting mod-
ule 115 extracts sender information from each page of the
compilation document and performs a preliminary document
separation based on the sender of each page. Sender informa-
tion includes, for example, a name, a phone number, a fax
number, a postal address, an email address, a value added tax
(“VAT”) code, a system identification directory of companies
(“SIREN™) code, or the like. Such an operation is performed
for each page in the compilation document. After the splitting
module 115 has completed the preliminary separation, the
splitting module 115 accesses the knowledge base 125 to
apply automatic correction rules to the preliminarily-split
documents. The information within the knowledge base 125
is stored in, for example, tabular form based on sender infor-
mation. This allows the sender of a particular document to be
identified, the auto-correction rules for the document to be
accessed, and the splitting module 115 to apply the auto-
correction rules to the preliminarily-split document.

[0024] Following automatic correction, the automatically-
corrected documents are provided to the correction module
120. The correction module 120 provides a user with the
ability to review how the documents have thus far been split
and apply any necessary manual corrections to the splitting
process. The user accesses the automatically-corrected docu-
ments in the correction module 120 using the user input
module 110. The user input module 110 is, for example, a
browser which accesses a document processing interface (de-
scribed below) of the host device 25. In other embodiments,
the user input module 110 is an add-on or module within a
program application or an email client. Additionally or alter-
natively, the correction module 120 is accessed using another
Internet-enabled device (i.e., a device other than the client
device 15).

[0025] The manual corrections provided by the user are
saved by the knowledge base 125 for later processing and
analysis. For example, as is described below, the knowledge
base 125 analyses the user’s manual corrections to learn from
the mistakes made during the preliminary document splitting
and the automatic correction, and then update the automatic
correction rules on a sender-by-sender basis. Following
manual correction, the documents are provided to the docu-
ment store 130. The user is also able to access and search the
separated documents within the document store 130. In some
embodiments, the document store is connected to or is part of
a document management system (“DMS”) or an enterprise
resource planning (“ERP”) system.

[0026] FIG. 3 illustrates another document flow process
135 for splitting documents. The process 135 is similar to the
process 100 described above with respect to FIG. 2, but is
representative of an embodiment in which the knowledge
base 125 has learned enough and is robust enough to no
longer require manual correction of the document splitting. In
some embodiments, such a process is implemented after a
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predetermined number of documents have been split without
requiring manual correction. Additionally or alternatively,
such a process is implemented on a sender-by-sender basis.
For example, if documents from a particular sender have been
successfully split a predetermined number of times without
requiring manual correction, the documents are provided to
the document store 130 without requiring input from the user.

[0027] FIG. 4 illustrates a process 200 executed by the host
device 25 for separating documents. After the compilation
document has been routed to the splitting module 115, the
splitting module 115 performs the preliminary document
splitting. The splitting module 115 extracts page information
from each page of the compilation document (step 205). The
page information includes, for example, sender information
such as sender name, address, phone number, fax number,
client number, etc. The page information is extracted using,
for example, optical character recognition (“OCR”) or
another suitable technology for extracting information from
the document (e.g., a non-editable document). In some
embodiments, the splitting module 115 only extracts infor-
mation related to the sender, as described above. Such an
information extraction is implemented by extracting informa-
tion from a portion of'a page (e.g., a top-left quadrant), or only
a predetermined number of data strings (e.g., character
strings, symbol strings, numerical strings, etc.) are identified.
In one embodiment, the splitting module 115 identifies
strings corresponding to a ten-digit telephone number, a
three-line address, or a formatted client number (e.g., a six-
digit client number). Based on the extracted page informa-
tion, a sender of the page is identified (step 210), and a
preliminary document splitting is performed based on the
sender of each page (step 215). The preliminary document
splitting is described in greater detail below.

[0028] Following the initial document separation, the
sender of each page, if known, is identified in the knowledge
base (step 220). For example, sender information is stored in
the knowledge base 125 such that the splitting module 115 is
able to access the sender information using any of a plurality
of search criteria (e.g., phone number, name, client number,
etc.). As such, a single piece of sender information is neces-
sary to look up the sender in the knowledge base 125. In some
embodiments, to provide improved sender identification con-
fidence, a predetermined amount of sender information is
needed, such as a name and a phone number, or a phone
number and a client number. In other embodiments, at least
three criteria are required for identifying a sender and looking
up the sender in the knowledge base 125. If an insufficient
amount of sender information is available, the splitting mod-
ule 115 treats the corresponding pages as not including sender
information. In some embodiments, sender information is
extrapolated from an incomplete set of information. For
example, if an incomplete sender phone number is available
and an incomplete sender name is available, partial extracted
strings for both the sender phone number and the sender name
are used as search criteria to search the knowledge base 125.
Such a feature allows the splitting module 115 to identify the
sender of a page with a high degree of certainty in the absence
of'a complete set of sender information.

[0029] After aknown page sender has been identified in the
knowledge base 125, the splitting module 115 retrieves stored
automatic correction rules associated with the sender. The
automatic correction rules are applied to the preliminary
document splitting to refine the separation (step 225). Insome
embodiments, the automatic correction rules are associated
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with the determinations made during the preliminary docu-
ment splitting, and the relative success or failure of the docu-
ment splitting in the past. For example, a determination that a
page is anew document or a determination that a page is a part
of'the same document as a previous page, are either modified
or acknowledged based on information such as whether
sender data was available in adjacent pages, and whether one
or more flags corresponding to special document conditions
(described below) are set.

[0030] Following the automatic correction of the prelimi-
nary document splitting, manual corrections from a user are
received at the host device 25 (step 230). The manual correc-
tions are provided via a user interface, and are provided to
correct any mistakes made during the preliminary or auto-
matic document splitting. An example of such a mistake is a
page that corresponds to a new document being identified
during the preliminary document splitting as a page within a
prior document. Ifthe automatic correction rules are unable to
identify the error, the page is separated into a new document
by the user’s manual corrections. The manual corrections are
saved by the knowledge base 125 for further analysis. The
analysis by the knowledge base 125 includes an analysis of
the modifications made to the separation of individual pages
and an analysis of the content of the individual pages. The
automatic document separation rules stored in the knowledge
base 125 are then updated based on the analysis (step 235).

[0031] Theprocess 200 for separating documents generally
provided above is described in greater detail below with
respect to FIGS. 5-21, which describe a process 300 for
preliminarily analyzing and splitting a compilation document
that includes six pages. Although the process 300 is described
with respect to a compilation document that includes six
pages, a compilation document that includes more or fewer
pages can also be separated using the systems and processes
described herein. As a person of ordinary skill in the art will
appreciate, separated documents (e.g., preliminarily sepa-
rated documents) are not the same as the compilation docu-
ment. The separated documents are generated as a result of
document splitting based on sender data. Although all of the
pages within a compilation document may correspond to a
single preliminarily separated document, the preliminarily
separated document is generated based on the analysis of the
compilation document, and is not a mere copy of the compi-
lation document. The process 300 is described with respect to
the logic and analysis required to separate the six-page com-
pilation document without having any knowledge of the com-
binations of pages or individual documents within the com-
pilation document. Following the description of the process
300 withrespectto FIGS. 5-21, a specific example is provided
in which the process 300 is applied to a six-page compilation
document having the following page structure: (1) page 1 isa
first document and includes known sender data; (2) pages 2-3
are a second document, include the same sender data, and the
sender is unknown; (3) pages 4-5 are a third document, page
4 is a cover sheet, and page 5 includes known sender data; and
(4) page 6 is a fourth document and has the same sender
information as page 5.

[0032] The preliminary document separation process 300
executed by the splitting module 115 begins with determining
whether page 1 of the compilation document includes sender
data (step 305). If page 1 does not include sender data, page 1
is added to DOCUMENT A (step 310) and the process 300
proceeds to control section A and page 2 of the compilation
document. If page 1 does include sender data, the sender of
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page 1 is identified (step 315), and the sender is compared to,
for example, the knowledge base 125 to determine whether
the sender is known (step 320). If the sender of page 1 is not
known, page 1 is added to DOCUMENT A (step 310) and the
process 300 proceeds to control section A. If the sender of
page 1 is known, page 1 isadded to DOCUMENT 1 (step 325)
and the process 300 proceeds to page 2 of the compilation
document. At step 330, the splitting module 115 determines
whether page 2 of the compilation document includes sender
data. If page 2 does not include sender data, the splitting
module 115 determines whether page 1 included sender data
(step 335). Such a determination is made in a number of ways.
For example, in some embodiments, flags or data bits are set
(e.g., set equal to zero or one) corresponding to whether each
page of a compilation document includes sender data, which
allows the splitting module 115 to quickly determine whether
each analyzed page included sender data. In other embodi-
ments, sender information is stored in a table. The pages of
the compilation document that include sender data have data
entered in a sender portion of the table. The pages of the
compilation document that do not have sender data have a
blank or empty sender portion in of the table. If page 1 of the
compilation document included sender data, page 2 is added
to the same document as page 1 (step 340) and the process 300
proceeds to control section B shown in and described with
respect to FIG. 7. If page 1 of the compilation document did
not include sender data, page 2 is added to DOCUMENT B
(step 345) and the process 300 proceeds to control section B.
If, at step 330, page 2 does include sender data, the sender of
page 2 is identified (step 350) and the process 300 proceeds to
control section C shown in and described with respect to FIG.
6

[0033] With reference to FIG. 6, the sender of page 2 is
compared to the knowledge base 125 to determine whether
the sender is known (step 355). If the sender of page 2 is not
known, page 2 is added to DOCUMENT B (step 360) and the
process 300 proceeds to control section B. If the sender of
page 2 is known, the sender of page 2 is compared to the
sender of page 1 (step 360). If the sender of page 2 is not the
same as the sender of page 1, page 2 is added to DOCUMENT
2 (step 370) and the process 300 proceeds to control section
B. If the sender of page 2 is the same as the sender of page 1,
page 2 is added to DOCUMENT 1 (step 375) and the process
300 proceeds to control section B and page 3 of the compila-
tion document.

[0034] At step 380 of FIG. 7, the splitting module 115
determines whether page 3 of the compilation document
includes sender data. If page 3 does not include sender data,
the splitting module 115 determines whether page 2 included
sender data (step 385). If page 2 of the compilation document
included sender data, page 3 is added to the same document as
page 2 (step 390) and the process 300 proceeds to control
section D shown in and described with respect to FIG. 9. If
page 2 of the compilation document did not include sender
data, the splitting module 115 determines whether page 1
included sender data (step 395). If page 1 included sender
data, page 3 of the compilation document is added to the same
document as page 1 (step 400) and the process 300 proceeds
to control section D. If page 1 did not include sender data,
page 3 is added to DOCUMENT C (step 405) and the process
300 proceeds to control section D. If, at step 380, page 3
includes sender data, the sender of page 3 is identified (step
410). The sender of page 3 is then compared to the knowledge
base 125 to determine whether the sender is known (step 415).
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If the sender of page 3 is not known, page 3 is added to
DOCUMENT C (step 420) and the process 300 proceeds to
control section D. If the sender of page 3 is known, the process
300 proceeds to control section E shown in and described
with respect to FIG. 8.

[0035] At step 425 of FIG. 8, the sender of page 3 is com-
pared to the sender of page 2. If the sender of page 3 is the not
the same as the sender of page 2, page 3 is added to DOCU-
MENT 3 (step 430) and the process 300 proceeds to control
section D. If the sender of page 3 is the same as the sender of
page 2, the sender of page 2 is compared to the sender of page
1 (step 435). If the sender of page 2 is not the same as the
sender of page 1, page 3 is added to DOCUMENT 2 (step
440) and the process 300 proceeds to control section B. If the
sender of page 2 is the same as the sender of page 1, page 3 is
added to DOCUMENT 1 (step 445) and the process 300
proceeds to control section B and page 4 of the compilation
document.

[0036] With reference to FIG. 9, the splitting module 115
determines whether page 4 of the compilation document
includes sender data (step 450). If page 4 does not include
sender data, the splitting module 115 determines whether
page 3 included sender data (step 455). If page 3 of the
compilation document included sender data, page 4 is added
to the same document as page 3 (step 460) and the process 300
proceeds to control section F shown in and described with
respectto FIG. 11. If page 3 of the compilation document did
not include sender data, the splitting module 115 determines
whether page 2 included sender data (step 465). If page 2 of
the compilation document included sender data, page 4 is
added to the same document as page 2 (step 470) and the
process 300 proceeds to control section F. If page 2 of the
compilation document did not include sender data, the split-
ting module 115 determines whether page 1 included sender
data (step 475). If page 1 included sender data, page 4 of the
compilation document is added to the same document as page
1 (step 480) and the process 300 proceeds to control section F.
If page 1 did not include sender data, page 4 is added to
DOCUMENT D (step 485) and the process 300 proceeds to
control section F. If, at step 450, page 4 included sender data,
the sender of page 4 is identified (step 490). The sender of
page 4 is then compared to the knowledge base 125 to deter-
mine whether the sender is known (step 495). If the sender of
page 4 is not known, page 4 is added to DOCUMENT D (step
500) and the process 300 proceeds to control section F. If the
sender of page 4 is known, the process 300 proceeds to control
section G shown in and described with respect to FIG. 10.

[0037] At step 505 of FIG. 10, the sender of page 4 is
compared to the sender of page 3. Ifthe sender of page 4 is the
not the same as the sender of page 3, page 4 is added to
DOCUMENT 4 (step 510) and the process 300 proceeds to
control section F. If the sender of page 4 is the same as the
sender of page 3, the sender of page 3 is compared to the
sender of page 2 (step 515). If the sender of page 3 is the not
the same as the sender of page 2, page 4 is added to DOCU-
MENT 3 (step 520) and the process 300 proceeds to control
section F. If the sender of page 3 is the same as the sender of
page 2, the sender of page 2 is compared to the sender of page
1 (step 525). If the sender of page 2 is not the same as the
sender of page 1, page 4 is added to DOCUMENT 2 (step
530) and the process 300 proceeds to control section F. If the
sender of page 2 is the same as the sender of page 1, page 4 is
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added to DOCUMENT 1 (step 535) and the process 300
proceeds to control section F and page 5 of the compilation
document.

[0038] With reference to FIG. 11, the splitting module 115
determines whether page 5 of the compilation document
includes sender data (step 540). If page 5 does not include
sender data, the splitting module 115 determines whether
page 4 included sender data (step 545). If page 4 of the
compilation document included sender data, page 5 is added
to the same document as page 4 (step 550) and the process 300
proceeds to control section H shown in and described with
respect to FIG. 13. If page 4 of the compilation document did
not include sender data, the splitting module 115 determines
whether page 3 included sender data (step 555). If page 3 of
the compilation document included sender data, page 5 is
added to the same document as page 3 (step 560) and the
process 300 proceeds to control section H. If page 3 of the
compilation document did not include sender data, the split-
ting module 115 determines whether page 2 included sender
data (step 565). If page 2 of the compilation document
included sender data, page 5 is added to the same document as
page 2 (step 570) and the process 300 proceeds to control
section H. If page 2 of the compilation document did not
include sender data, the splitting module 115 determines
whether page 1 included sender data (step 575). If page 1
included sender data, page 5 of the compilation document is
added to the same document as page 1 (step 580) and the
process 300 proceeds to control section H. If page 1 did not
include sender data, page 5 is added to DOCUMENT E (step
585) and the process 300 proceeds to control section H. If| at
step 540, page 5 included sender data, the sender of page 5 is
identified (step 590). The sender of page 5 is then compared to
the knowledge base 125 to determine whether the sender is
known (step 595). If the sender of page 5 is not known, page
5 is added to DOCUMENT E (step 600) and the process 300
proceeds to control section H. If the sender of page 5 is
known, the process 300 proceeds to control section I shown in
and described with respect to FIG. 12.

[0039] At step 605 of FIG. 12, the sender of page 5 is
compared to the sender of page 4. Ifthe sender of page 5 isthe
not the same as the sender of page 4, page 5 is added to
DOCUMENT 5 (step 610) and the process 300 proceeds to
control section H. If the sender of page 5 is the same as the
sender of page 4, the sender of page 4 is compared to the
sender of page 3 (step 615). If the sender of page 4 is the not
the same as the sender of page 3, page 5 is added to DOCU-
MENT 4 (step 620) and the process 300 proceeds to control
section H. If the sender of page 4 is the same as the sender of
page 3, the sender of page 3 is compared to the sender of page
2 (step 625). If the sender of page 3 is the not the same as the
sender of page 2, page 5 is added to DOCUMENT 3 (step
630) and the process 300 proceeds to control section H. Ifthe
sender of page 3 is the same as the sender of page 2, the sender
of'page 2 is compared to the sender of page 1 (step 635). If the
sender of page 2 is not the same as the sender of page 1, page
5 is added to DOCUMENT 2 (step 640) and the process 300
proceeds to control section H. If the sender of page 2 is the
same as the sender of page 1, page 5 is added to DOCUMENT
1 and the process 300 proceeds to control section H and page
6 of the compilation document.

[0040] With reference to FIG. 13, the splitting module 115
determines whether page 6 of the compilation document
includes sender data (step 650). If page 6 does not include
sender data, the splitting module 115 determines whether
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page 5 included sender data (step 655). If page 5 of the
compilation document included sender data, page 6 is added
to the same document as page 5 (step 660) and the process 300
proceeds to control section J shown in and described with
respectto FIG. 15. If page 5 of the compilation document did
not include sender data, the splitting module 115 determines
whether page 4 included sender data (step 665). If page 4 of
the compilation document included sender data, page 6 is
added to the same document as page 4 (step 670) and the
process 300 proceeds to control section J. If page 4 of the
compilation document did not include sender data, the split-
ting module determines whether page 3 included sender data
(step 675). If page 3 of the compilation document included
sender data, page 6 is added to the same document as page 3
(step 680) and the process 300 proceeds to control section J.
If page 3 of the compilation document did not include sender
data, the splitting module determines whether page 2
included sender data (step 685). If page 2 of the compilation
document included sender data, page 6 is added to the same
document as page 2 (step 690) and the process 300 proceeds
to control section J. If page 2 of the compilation document did
not include sender data, the splitting module 115 determines
whether page 1 included sender data (step 695). If page 1
included sender data, page 6 of the compilation document is
added to the same document as page 1 (step 700) and the
process 300 proceeds to control section J. If page 1 did not
include sender data, page 6 is added to DOCUMENT F (step
705) and the process 300 proceeds to control section J. If, at
step 650, page 6 included sender data, the sender of page 6 is
identified (step 710). The sender of page 6 is compared to the
knowledge base 125 to determine whether the sender is
known (step 715). If the sender of page 6 is not known, page
6 is added to DOCUMENT F and the process 300 proceeds to
control section J. Ifthe sender of page 6 is known, the process
300 proceeds to control section K shown in and described
with respect to FIG. 14.

[0041] At step 725 of FIG. 14, the sender of page 6 is
compared to the sender of page 5. Ifthe sender of page 6 is the
not the same as the sender of page 5, page 6 is added to
DOCUMENT 6 (step 730) and the process 300 proceeds to
control section J. If the sender of page 6 is the same as the
sender of page 5, the sender of page 5 is compared to the
sender of page 4 (step 735). If the sender of page 5 is the not
the same as the sender of page 4, page 6 is added to DOCU-
MENT 5 (step 740) and the process 300 proceeds to control
section J. If the sender of page 5 is the same as the sender of
page 4, the sender of page 4 is compared to the sender of page
3 (step 745). If the sender of page 4 is the not the same as the
sender of page 3, page 6 is added to DOCUMENT 4 (step
750) and the process 300 proceeds to control section J. If the
sender of page 4 is the same as the sender of page 3, the sender
of'page 3 is compared to the sender of page 2 (step 755). If the
sender of page 3 is the not the same as the sender of page 2,
page 6 is added to DOCUMENT 3 (step 760) and the process
300 proceeds to control section J. If the sender of page 3 is the
same as the sender of page 2, the sender of page 2 is compared
to the sender of page 1 (step 765). Ifthe sender of page 2 is not
the same as the sender of page 1, page 6 is added to DOCU-
MENT 2 (step 770) and the process 300 proceeds to control
section J. If the sender of page 2 is the same as the sender of
page 1, page 6 is added to DOCUMENT 1 (step 775) and the
process 300 proceeds to control section J of FIG. 15.

[0042] Following step 775, all of the pages of the compila-
tion document have been separated based on sender data. The
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process 300 described above with respect to FIGS. 5-14 and
steps 305-775 is now applied to the six-page compilation
document introduced above. As previously described, the
six-page compilation document is structured as follows: (1)
page 1 is a first document and includes known sender data; (2)
pages 2-3 are a second document, include the same sender
data, and the sender is unknown; (3) pages 4-5 are a third
document, page 4 is a cover sheet, and page 5 includes known
sender data; and (4) page 6 is a fourth document and page 6
has the same sender information as page 5.

[0043] Applyingsteps 305-775 to such a compilation docu-
ment results in the document separations shown below in
Table #1.

TABLE #1

Preliminary Document Separation

Actual Document
for Each Page

Preliminarily Separated Documents

Page # for Each Page Based on Sender Data

[ N T R S
N

[0044] The preliminary document separation of steps 305-
775 results in page 1 being correctly separated. Pages 2 and 3,
which are part of the same document, were incorrectly
divided between DOCUMENT B and DOCUMENT C. Page
4 was incorrectly combined with page 3 in DOCUMENT C.
Page 5 was added to DOCUMENT 5 and incorrectly sepa-
rated from page 4. Page 6 was incorrectly combined with page
5 and added to DOCUMENT 5. These errors during the
preliminary document separation are a result of performing
the document separation based solely on sender information.

[0045] The preliminary document separation is corrected
using multiple techniques. For example, returning to the pro-
cess 300, if each page of a six-page compilation document
includes sender data from a known sender and each page
sender is different from the sender of the previous page,
DOCUMENTS 1-6 are created. Because each sender is a
known sender, each sender includes at least one directory
within the knowledge base 125 which is accessed to retrieve
automatic correction rules. For example, at step 780, the
sender of DOCUMENT 1 is identified in the knowledge base
125. The automatic correction rules stored in the directory are
then retrieved (step 785), and applied to each page of DOCU-
MENT 1 (step 790). The sender of DOCUMENT 2 is then
identified in the knowledge base 125 (step 795), the automatic
correction rules are retrieved (step 800), and the automatic
correction rules are applied to each page of DOCUMENT 2
(step 805). The process 300 then proceeds to control section
L shown in and described with respect to FIG. 16, where the
sender of DOCUMENT 3 is identified in the knowledge base
125 (step 810), the automatic correction rules are retrieved
(step 815), and the automatic correction rules are applied to
each page of DOCUMENT 3 (step 820). The sender of
DOCUMENT 4 is identified in the knowledge base 125 (step
825), the automatic correction rules are retrieved (step 830),
and the automatic correction rules are applied to each page of
DOCUMENT 4 (step 835). The process 300 then proceeds to
control section M shown in and described with respect to FIG.
17, where the sender of DOCUMENT 5 is identified in the
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knowledge base 125 (step 840), the automatic correction
rules are retrieved (step 845), and the automatic correction
rules are applied to each page of DOCUMENT 5 (step 850).
The sender of DOCUMENT 6 is identified in the knowledge
base 125 (step 855), the automatic correction rules are
retrieved (step 860), and the automatic correction rules are
applied to each page of DOCUMENT 6 (step 865), and the
process 300 proceeds to control section N shown in and
described with respect to FIG. 18. As a person of ordinary
skill in the art will appreciate, automatically corrected docu-
ments are not the same as the compilation document or the
preliminarily separated documents. The automatically cor-
rected documents are generated as a result of the application
or one or more automatic correction rules. Although all of the
pages within a compilation or preliminarily separated docu-
ment may correspond to a single automatically corrected
document, the automatically corrected document is generated
based on the analysis of the preliminarily separated docu-
ment, and is not a mere copy of the compilation document or
the preliminarily separated document.

[0046] Following the application of the automatic correc-
tion rules for DOCUMENT 6, each of the documents with
known senders has been automatically corrected. However,
as shown above, not every page of the compilation document
is necessarily grouped into DOCUMENTS 1-6. Pages that do
notinclude sender data or pages that include sender data from
an unknown sender are sometimes grouped into DOCU-
MENTS A-F. Because the DOCUMENTS A-F do not include
sender data from a known sender, there are no directories
within the knowledge base 125 that correspond to these docu-
ments, and automatic correction cannot be applied. Instead,
directories for the documents are created within the knowl-
edge base 125.

[0047] With reference to FIG. 18 and control section N of
process 300, the creation of directories within the knowledge
base 125 is based on whether the documents include sender
data (e.g., sender data from an unknown sender). At step 870,
the splitting module 115 determines whether DOCUMENT A
includes sender data. If DOCUMENT A does not include
sender data, a knowledge base directory is created for DOCU-
MENT A (step 875), but the information stored in the direc-
tory is the page information associated with DOCUMENT A
(step 880). The page information for DOCUMENT A
includes, for example, one or more pieces of extracted infor-
mation from the pages within DOCUMENT A, one or more
pieces of metadata, or any combination thereof. In some
embodiments, the knowledge base directory is created
according to a timestamp for when the first page of DOCU-
MENT A was scanned, sent to the host device, received by the
host device, etc. In other embodiments, all of the extractable
information from the pages within DOCUMENT A is stored
in the corresponding knowledge base directory in order to
facilitate the matching of the pages within DOCUMENT A to
a previously known sender, a new unknown sender, or a
sender that is later added to the knowledge base 125. At such
atime when the pages within DOCUMENT A are matched to
a sender within the knowledge base 125, all or a portion of the
pages within DOCUMENT A and the corresponding
extracted and stored data are transferred to that sender’s direc-
tory. If the directory corresponding to DOCUMENT A is
empty (e.g., all of the pages have been associated with other
senders) the splitting module 115 or the knowledge base 125
removes (e.g., deletes, overwrites, etc.) the directory.
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[0048] Following step 880, the process 300 proceeds to
control section O. If, at step 870, DOCUMENT A includes
sender data, a knowledge base directory is created for the
sender (step 885) and sender information is stored in the
directory (step 890). For example, the directory is created
based on one or more of a sender name, sender address,
sender phone number, client number, fax number, email
address, or the like. After step 890, the same process is
executed for DOCUMENT B. The splitting module 115
determines whether DOCUMENT B includes sender data
(step 895). f DOCUMENT B does not include sender data, a
knowledge base directory is created for DOCUMENT B (step
900), DOCUMENT B page information is stored in the direc-
tory (step 905), and the process 300 proceeds to control
section P shown in and described with respect to FIG. 19. If,
at step 895, DOCUMENT B includes sender data, a knowl-
edge base directory is created for the sender (step 910), sender
information is stored in the directory (step 915), and the
process 300 proceeds to FIG. 19 and control section P.

[0049] With reference to FIG. 19 and control section P, the
splitting module 115 determines whether DOCUMENT C
includes sender data (step 920). [f DOCUMENT C does not
include sender data, a knowledge base directory is created for
DOCUMENT C (step 925), DOCUMENT C page informa-
tion is stored in the directory (step 930), and the process 300
proceeds to control section Q. If; at step 920, DOCUMENT C
includes sender data, a knowledge base directory is created
for the sender (step 935) and sender information is stored in
the directory (step 940). At step 945, the splitting module 115
determines whether DOCUMENT D includes sender data
(step 945). If DOCUMENT D does not include sender data, a
knowledge base directory is created for DOCUMENT D (step
950), DOCUMENT D page information is stored in the direc-
tory (step 955), and the process 300 proceeds to control
section R shown in and described with respect to FIG. 20. If,
at step 945, DOCUMENT D includes sender data, a knowl-
edge base directory is created for the sender (step 960), the
sender information is stored in the directory (step 965), and
the process 300 proceeds to FIG. 20 and control section R.

[0050] At step 970 of FIG. 20, the splitting module deter-
mines whether DOCUMENT E includes sender data. If
DOCUMENT E does not include sender data, a knowledge
base directory is created for DOCUMENT E (step 975),
DOCUMENT E page information is stored in the directory
(step 980), and the process 300 proceeds to control section S.
If, at step 970, DOCUMENT E includes sender data, a knowl-
edge base directory is created for the sender (step 985) and
sender information is stored in the directory (step 990). At
step 995, the splitting module 115 determines whether
DOCUMENT F includes sender data. f DOCUMENT F does
not include sender data, a knowledge base directory is created
for DOCUMENT F (step 1000), DOCUMENT F page infor-
mation is stored in the directory (step 1005), and the process
300 proceeds to control section T shown in and described
with respect to FIG. 21. If, at step 995, DOCUMENT F
includes sender data, a knowledge base directory is created
for the sender (step 1010), the sender information is stored in
the directory (step 1015), and the process 300 proceeds to
FIG. 21 and control section T.

[0051] With reference to FIG. 21, the preliminarily sepa-
rated and automatically corrected documents are saved as
proposed documents (step 1020) to, for example, the knowl-
edge base 125 or another memory which is accessible by the
correction module 120. The saved documents are then dis-
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played or made ready for display to a user (step 1025). For
example, the saved documents are displayed or are accessible
through a website or webpage using the user interface module
110. In some embodiments, a user uses a browser to access a
webpage and view the documents. Using the user interface
module 110, the user modifies the saved documents, and the
modifications are received by the host device (step 1030) to
correct any errors that were made during the preliminary
document separation that were not corrected by the automatic
correction rules. The user’s modifications are saved (step
1035) by, for example, the knowledge base 125, which then
analyzes the user modifications (step 1040) to learn from the
corrections. The knowledge base 125 is then updated with
new or updated automatic correction rules (step 1045).

[0052] FIG. 22 illustrates a user interface 1100 for receiv-
ing modifications from a user. The interface 1100 includes a
plurality of input portions (e.g., text boxes, check boxes, etc.)
for receiving selections from a user. For example, in one
embodiment, the user populates the input portions of the user
interface 1100 by entering text via a mechanical or virtual
keyboard of a client device, and using a pointing or selection
device such as a mouse to control a curser on a display screen.
Input signals from the keyboard and the mouse are received
and processed by a computer (e.g., including a processor and
a memory) and translated into a visual result or action in the
interface 1100. For example, if the user enters text using a
keyboard, the activated keys produce signals which are rep-
resented as type-written text in the user interface 1100. Simi-
larly, a mouse click which corresponds to a location of the
cursor on the screen results in selecting/deselecting a check
box, highlighting text, etc. In other embodiments, the user
interface 1100 is accessed using a touch-screen device and a
user’s finger strokes or tapping are used to populate the input
portions.

[0053] The interface 1100 includes three main sections. A
document section 1105 includes a thumbnail-type image of
each page of a document. In the embodiment illustrated in
FIG. 22, the document section is capable of displaying
approximately three pages at a single time. A page section
1110 includes an exploded, magnified, or enhanced view of a
single of the pages from the document section, and a naviga-
tion menu 1115 enables a user to control page zoom, page
rotation, and page selection.

[0054] The document section 1105 includes thumbnail-
type images 1120 and 1125 of each page in a document.
Various controls and indicators are provided to enable a user
to edit the proposed document separations. For example, a
page indicator 1130 provides an indication of the number of
each page in a particular document, and linking button 1135
allows a user to link a page to or unlink a page from a
document. For example, the proposed document illustrated in
FIG. 22 includes two pages. If the first page and the second
page were incorrectly added to the same document, selecting
the linking button 1135 will unlink the two pages. Similarly,
if two pages are displayed that are not currently in the same
document but should be in the same document, the linking
button 1135 combines the two pages into a single document.
In the event that a page is unlinked from a proposed docu-
ment, a new document button 1140 is used to indicate that the
selected page should be a part of a new document. With only
a single proposed document being displayed, the user may
want or need to view the other pages from the compilation
document. For example, if a page was incorrectly added to a
document and then unlinked from that document, subsequent
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pages from the compilation document may need to be linked
with that page. In such an instance, a database or page reposi-
tory button 1145 is used to access and view all of the pages
from a particular compilation document. In some embodi-
ments, the database button 1145 is used to switch between the
document section 1105 displaying a single proposed docu-
ment and the document section 1105 displaying all of the
pages of a given compilation document. In the event of the
compilation document including more pages than are view-
able in the document section 1105, a scroll bar 1150 is
included to scroll through the pages. Additionally or alterna-
tively, a zoom factor of the document section 1105 is adjust-
able to allow more or fewer pages to be displayed at a single
time. In some embodiments, a pop-up window or tab is
opened with displays each of the pages in the compilation
document and the proposed document separation for each
page.

[0055] When viewing all of the pages of a compilation
document, the linking and new document buttons 1135 and
1140 are used to combine or separate pages as needed. When
each page of the compilation document has been properly
separated, a page OK or acknowledgement button 1155 is
selected to indicate that the page has been properly separated.
In some embodiments, a single acknowledgement button
1155 for each document is used to indicate that all of the
pages of the document have been properly separated. The
document section 1105 also includes two buttons that apply
changes to all of the pages in a single proposed document or
all of the pages in the compilation document. A split all button
1160 is used to unlink or separate each page of a proposed
document or the compilation document. The split all button
1160 is used, for example, when the preliminary document
separation and the automatic corrections failed to correctly
separate a high percentage of the pages. After all of the pages
have been split, the user is able to start fresh and combine
individual pages as necessary. A merge all button 1165 is also
provided to link all of the pages of, for example, the compi-
lation document into a single document. In some embodi-
ments, the interface 1100 allows pages to be split, for
example, every two pages or every three pages.

[0056] The page section 1110 provides an enhanced or
magnified image 1170 of a selected page. For example, in the
illustrated embodiment, page 1 of the document is displayed
ata 90% zoom factor in the page section 1110. The ability to
view individual pages at a larger size allows the user to more
readily determine whether individual documents should be
grouped together or separated. The display of the selected
page is controlled using the navigation menu 1115. The navi-
gation menu 1115 includes a zoom-out button 1175, a zoom-
in button 1180, a zoom selection drop-down menu 1185, a
rotate-counterclockwise button 1190, a rotate-clockwise but-
ton 1195, a rotation selection drop-down menu 1200, a first-
page button 1205, a last-page button 1210, a page-forward
button 1215, a page-back button 1220, and a page selection
drop-down menu 1225. The controls in the navigation menu
1115 are applicable to either the page displayed in the page
section 1110, as well as the pages displayed in the document
section 1105. For example, if a page is scanned upside down,
the rotate-counterclockwise button 1190, the rotate-clock-
wise button 1195, and the rotation selection drop-down menu
1200 are used to correct the orientation of the page. The
zoom-out button 1175, the zoom-in button 1180, and the
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zoom selection drop-down menu 1185 are also used to control
the document section 1105 to allow more or fewer pages to be
displayed at a single time.

[0057] The user interface 1100 is used to correct the errors
made during the preliminary document separation that were
not corrected by the automatic correction of the document
separation. Returning to the compilation document provided
above in Table #1, the errors in document separation are
manually corrected as shown below in Table #2.

TABLE #2

Manual Correction

Preliminarily Separated
Documents for Each Page

Manually Separated
Documents for Each Page

Page # Based on Sender Data After User Correction
1 1 1
2 B B
3 C B
4 C C
5 5 C
6 5 5

The transitions between the preliminary document separation
and the final document separation are analyzed by the knowl-
edge base 125 to learn from the errors that were made, and
update the knowledge base 125 and the automatic correction
rules to increase the efficiency (e.g., percentage of correct
document separations) the system is able to provide. The
greater the efficiency of the automatic document separation,
the less user intervention is required. The modifications made
by the user are stored in, for example, the knowledge base 125
or a memory accessible by the knowledge base 125. As a
person of ordinary skill in the art will appreciate, manually
separated or corrected documents are not the same as the
compilation document, the preliminarily separated docu-
ments, or the automatically corrected documents. The manu-
ally corrected documents are generated as a result of the input
received from a user. Although all of the pages within a
manually corrected document may correspond to the pages of
asingle compilation document, preliminarily separated docu-
ment, or automatically corrected document, the manually
corrected document is generated following the receipt of user
corrections of the document separation or user acknowledge-
ment of the document separation, and is not a mere copy of the
compilation document, the preliminarily separated docu-
ment, or the automatically corrected document. For descrip-
tive purposes, it is assumed that the automatic correction
described above had no affect on the preliminary document
separation, and the manual corrections were made directly to
the preliminary document separation. The analysis of the
manual corrections is described in greater detail below.

[0058] A process 1300 for analyzing manual corrections or
modifications made to the document separation by the user is
illustrated in FIGS. 23-30. At step 1305, the user modifica-
tions are accessed from, for example, the knowledge base
125. The modifications are analyzed with respect to each
individual page of the compilation document and, in some
instances, the relationships between neighboring pages. For
descriptive purposes, a single iteration of the analysis is pro-
vided indetail. The knowledge base 125 steps through each of
the pages using, for example, variables, counters, registers, or
aprocessor to keep track of which pages have been analyzed.
In the illustrated embodiment, various page variables are set
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and the values of the page variables are modified to step
through the pages of the compilation document. At step 1310,
a PAGE VARIABLE X is initialized and set to a value equal
to one. A PAGE NUMBER is then set to the value of X (step
1315). The knowledge base 125 determines whether PAGE X
was proposed as a new document (step 1320) (e.g., proposed
as a new document following the preliminary document sepa-
ration). If PAGE X was not proposed as a new document, the
process 1300 proceeds to control section U shown in and
described with respect to FIG. 24. IfPAGE X was proposed as
anew document, the knowledge base 125 determines whether
PAGE X had a known sender (step 1325). If PAGE X had a
known sender, the knowledge base 125 determines whether
the user validated PAGE X as being part of a new document
(step 1330). If the user provided validation at step 1330, a
sender success counter is incremented (step 1335) and the
process 1300 proceeds to control section V shown in and
described with respect to FIG. 24. If the user did not provide
validation (e.g., made a correction to PAGE X), a sender
failure counter is incremented (step 1340) and the process
1300 proceeds to control section V.

[0059] If, at step 1325, PAGE X did not have known sender
data, the sender data of PAGE X is unknown (step 1345). If
the user provides validation (step 1350) that it was correct to
propose PAGE X as a new document, a new sender is added to
a sender table (step 1355) of the knowledge base 125. The
sender table is a table which is accessed by the splitting
module 115 to retrieve automatic correction rules. After the
sender is added to the sender table, a sender success counter
for the new sender is incremented (e.g., set equal to one) (step
1360) and the process 1300 proceeds to control section V. If
the user did not provide validation that PAGE X was a new
document (e.g., PAGE X was part of a previous document), a
new sender is added to the sender table based on, for example,
page information, (step 1365), and a sender failure counter for
the new sender is incremented (step 1370). In the illustrated
embodiment, a page is only proposed as a new document
when identifiable sender data is present, which simplifies the
analysis of user modifications. In other embodiments, sender
data is not the only criteria used to perform the preliminary
document separation, and pages are proposed as new docu-
ments for other reasons (e.g., dates, times, number of pages,
etc.). However, the logic provided herein is adaptable to any
number of additional separation criteria with little modifica-
tion because the analysis of the document separation is based
primarily on user acknowledgement of the document separa-
tions. Following step 1370, the process 1300 proceeds to
control section V.

[0060] With reference to control section U and FIG. 24, the
knowledge base 125 identifies that PAGE X was proposed as
the same document (e.g., the same document as the previous
page or pages in the compilation document) (step 1375). The
knowledge base 125 then determines whether PAGE X
included sender data (step 1380). If PAGE X did include
sender data, the sender data was proposed as the being the
same sender data as the previous page of the compilation
document (step 1385). If the user provided validation (step
1390), a multi-page document flag is set equal to one (step
1395) to indicate that the document including PAGE X
includes multiple pages. As such, PAGE X is at least the
second page of such a document. If the user does not provide
validation at step 1390, a sender multiple flag is set equal to
one (step 1400) to indicate that the compilation document
includes multiple independent documents from the same
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sender. Following each of steps 1395 and 1400, the process
1300 proceeds to control section V.

[0061] If, at step 1380, PAGE X did not include sender data,
the knowledge base determines whether the user provided
validation (step 1405) for the PAGE X being a part of the same
document. If the user validated that PAGE X was the same
document, the knowledge base 125 determines whether the
sender multiple flag for the previous page (i.e., PAGE (X-1))
was set equal to one (step 1410). If the sender multiple flag of
the previous page was set equal to one (e.g., the previous page
was a part of a second consecutive independent document
from the same sender), the sender multiple flag for PAGE X is
also set equal to one (step 1400). Ifthe sender multiple flag for
the previous page was not set to one, no action is taken (step
1415) and the process proceeds to control section V. If, at step
1405, the user did not validate that PAGE X was a part of the
same document as the previous page, a potential cover page
detection flag is set equal to one (step 1420). The potential
cover page detection flag indicates that PAGE X may be a
cover page for a document within the compilation document.
The status of the identification of PAGE X as a cover page is
evaluated later in process 1300. Following step 1420 and in
control section V, the knowledge base 125 determines
whether PAGE X is the last page of the compilation document
(step 1425). If PAGE X is not the last page of the compilation
document, the process 1300 proceeds to control section Y
shown in and described with respect to FIG. 23, where the
PAGE VARIABLE X is incremented (step 1430). If PAGE X
is the last page of the compilation document, the process 1300
proceeds to control section W shown in and described with
respect to FIG. 25.

[0062] Withreferenceto FIG. 25 and control section W, the
process 1300 performs an evaluation to determine whether
the potential cover page flag or the sender multiple flag is set
for each page of the compilation document. At step 1435, a
PAGE VARIABLEYY is initialized and set equal to one, and
then a PAGE NUMBER is set equal to the PAGE VARIABLE
Y (step 1440). The knowledge base 125 then determines
whether PAGE'Y was in the same document as PAGE (Y-1)
(step 1445). If PAGE Y was in the same document as PAGE
(Y-1), the knowledge base 125 determines whether the
potential cover page flag for PAGE (Y-1) s equal to one (step
1450). If the potential cover page flag for PAGE (Y-1) is
equal to one, a sender document cover page flag is set equal to
one (step 1455) to indicate that PAGE (Y-1) was a cover page
for the document and the process 1300 proceeds to control
section Z. If the potential cover page flag for PAGE (Y-1) is
notset equalto 1, the process 1300 proceeds to control section
Z. If, at step 1445, PAGEY was not in the same document as
PAGE (Y-1), the knowledge base 125 determines whether
the sender multiple flag for PAGEY is set equal to one (step
1460). If the sender multiple flag for PAGEY is set equal to
one, the process 1300 proceeds to control section BB shown
in and described with respect to FIG. 26. If the sender mul-
tiple flag for PAGEY is not set equal to 1, the knowledge base
125 determines whether PAGE'Y is the last page of the com-
pilation document (step 1465). If PAGEY is not the last page
of the compilation document, the process 1300 proceeds to
control section AA where the PAGE VARIABLEY is incre-
mented (step 1470). If PAGEY is the last page of the compi-
lation document, the document separation system waits for
new pages to separate and analyze (step 1475).

[0063] With reference to FIG. 26 and control section BB, a
subroutine of process 1300 is executed to analyze the multiple
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documents from the same sender. This analysis requires the
compilation document to include at least three pages and at
least two documents. Ifthese criteria are not met, the analysis
cannot be performed and the knowledge base 125 waits for
additional compilation documents to be provided to the docu-
ment separation system before the analysis is completed. At
step 1480, a PAGE VARIABLE 7 is set equal to PAGE VARI-
ABLE (Y+1) (i.e., the page following PAGE Y). A PAGE
NUMBER is then set equal to the PAGE VARIABLE Z (step
1485). The knowledge base 125 determines whether the
sender multiple flag for PAGE Z is equal to one (step 1490).
If the sender multiple flag for PAGE Z is set equal to one, the
process 1300 proceeds to control section CC shown in and
described with respect to FIG. 27. Because the sender mul-
tiple flag for PAGE'Y is equal to one, the compilation docu-
ment includes at least two documents. If; at step 1490, the
sender multiple flag for PAGE Z is also equal to one, PAGEY
and PAGE Z are in the same document and the compilation
document includes at least three pages. If the sender multiple
flag for PAGE Z is not set equal to one, the knowledge base
125 determines whether the multi-page document flag for
PAGE (Z-3) (i.e., PAGE Y-2) is set equal to 1 (step 1495)
(i.e., the previous document included multiple pages). If the
multi-page document flag for PAGE (Z-3) is set equal to 1,
the compilation document includes at least two documents
and at least three pages, and process 1300 proceeds to control
section EE shown in and described with respect to FIG. 28. If
the multi-page document flag for PAGE (Z-3) is not equal to
one, PAGEY and any manual user modifications are stored by
the knowledge base 125 (step 1500) because there are not
enough pages or not enough documents within the compila-
tion document to complete this portion of the analysis of the
user’s modifications to the document separation. Following
step 1500, the process 1300 proceeds to control section Z to
determine whether PAGEY is the last page of the compilation
document.

[0064] With reference to FIG. 27 and control section CC,
PAGE Z is accessed (step 1505) from, for example, the docu-
ment store 130 or another memory accessible by the knowl-
edge base 125. Data strings (e.g., letters, numbers, words,
phrases, symbols, etc.) within PAGE Z are extracted (step
1510) using, for example, OCR or a similar extraction tech-
nique. The extracted strings and the locations of the extracted
strings within PAGE Z are stored in, for example, the knowl-
edge base 125 or another memory accessible by the knowl-
edge base 125 (step 1515). PAGE (Z-1) (i.e., PAGEY)is then
accessed (step 1520), the strings within PAGE (Z-1) are
extracted (step 1525), and the extracted strings and the loca-
tions of the extracted strings within PAGE (Z-1) are stored
(step 1530). Following step 1530, PAGE (Z-2) (i.e., PAGE
(Y-1)) is accessed (step 1535), the strings within PAGE
(Z-2) are extracted (step 1540), and the extracted strings and
the locations of the extracted strings within PAGE (Z-2) are
stored (step 1545). Following step 1545, the process 1300
proceeds to control section DD shown in and described with
respect to FIG. 29.

[0065] With reference to FIG. 28 and control section EE,
PAGE (Z-1) (i.e., PAGEY) is accessed (step 1550) from, for
example, the document store 130 or another memory acces-
sible by the knowledge base 125. Strings within PAGE (Z-1)
are extracted (step 1555), and extracted strings and the loca-
tions ofthe extracted strings within PAGE (Z-1) are stored in,
for example, the knowledge base 125 or another memory
accessible by the knowledge base 125 (step 1560). PAGE
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(Z-2) (i.e., PAGE (Y-1)) is then accessed (step 1565), the
strings within PAGE (Z-2) are extracted (step 1570), and the
extracted strings and the locations of the extracted strings
within PAGE (Z-2) are stored (step 1575). Then, PAGE (Z-3)
(i.e., PAGE (Y-2)) is accessed (step 1580), the strings within
PAGE (Z-3) are extracted (step 1585), and the extracted
strings and the locations of the extracted strings within PAGE
(Z-3) are stored (step 1590). Following step 1590, the pro-
cess 1300 proceeds to control section FF shown in and
described with respect to FIG. 29.

[0066] With reference to FIG. 29 and control sections DD
and FF, either the extracted strings from PAGES 7, (Z-1), and
(Z-2) are retrieved (step 1595), or the extracted strings from
PAGES (Z-1), (Z-2), and (Z-3) are retrieved (step 1600),
based on the outcome of steps 1490 and 1495 described
above. For the retrieved pages, all of the strings that have the
same value (e.g., are identical) which are positioned at the
same location (e.g., have the same coordinates) within each
page are removed (step 1605). Following step 1605, all of the
strings that are positioned at the same location in each page
but always have different values are removed (step 1610).
Then, all of the strings which have no equivalent at the same
location in any of the other pages are removed (step 1615)
(e.g., strings which are unique to a single page). Next, the
knowledge base 125 identifies the remaining strings within
PAGE (Z-1) (i.e., PAGEY) that are different from the remain-
ing strings in the other pages of the same document (i.e.,
PAGE 7) (step 1620). If PAGES (Z-1), (Z-2), and (Z-3) are
being analyzed, and PAGE (Z-1) is the only page of a docu-
ment, all of the remaining strings within PAGE (Z-1) satisfy
the criteria of step 1620. Following step 1620, the knowledge
base 125 identifies additional documents, if any, from the
sender of PAGE (Z-1) which were previously analyzed and
stored (e.g., in the document store or another memory acces-
sible by the knowledge base) (step 1625). The strings identi-
fied in step 1620 are then compared to the strings identified
for the first pages of other documents from the sender of
PAGE (Z-1) (step 1630). Any of the identified strings which
are identical between PAGE (Z-1) and the previously ana-
lyzed first pages from the sender of PAGE (Z-1) are stored by
the knowledge base 125 as first page criteria (step 1635). The
process 1300 then proceeds to control section GG shown in
and described with respect to FIG. 30. In the event that there
are no additional first pages from the sender of PAGE (Z-1)
that were previously analyzed, all of the strings identified at
step 1620 are stored as first page criteria. Then, as additional
pages are analyzed, the first page criteria are modified and
updated.

[0067] With reference to FIG. 30, the extracted strings from
each page are then reset (step 1640) (e.g., all extracted strings
from each page are restored). Following step 1640, all of the
strings that have the same value (e.g., are identical) and are
positioned at the same location within each page are removed
(step 1645). Following step 1645, all of the strings that are
positioned at the same location in each page but always have
different values are removed (step 1650). After step 1650, all
of'the strings which have no equivalent at the same location in
any of the other pages are removed (step 1655) (e.g., strings
which are unique to a single page). The knowledge base 125
then identifies the remaining strings of PAGES Z and (Z-1)
that, for example, have the same value and are positioned at
the same location (e.g., identical strings within one docu-
ment) (step 1660). Following step 1660, the knowledge base
125 identifies additional documents, if any, from the sender of
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PAGE (Z-1) which were previously analyzed and stored
(e.g., in the document store or another memory accessible by
the knowledge base 125) (step 1665). The strings identified in
step 1660 are then compared to the strings identified for the
other, different documents from the sender of PAGE (Z-1)
(step 1670). At step 1675, the knowledge base 125 determines
whether any of the identified strings are different between
PAGES Z and (Z-1) and the previously analyzed pages from
the sender of PAGE (Z-1). If any strings are determined to be
different, the strings are stored by the knowledge base 125 as
rupture criteria (step 1680) and the process 1300 proceeds to
control section Z.

[0068] The rupture criteria represent strings which are
unique to a particular document from a particular sender. For
example, when a sender sends multiple documents in a single
batch of documents (i.e., a single compilation document), the
system distinguishes between the two documents using the
rupture criteria. In some embodiments, the rupture criteria
represent the strings within each page of a first document
from a first sender that are found only in the first document
from the first sender. The pages of the first document are
identified as an individual document (e.g., not a part of a
previous or subsequent document) by comparing the rupture
criteria to the strings within the pages. Because the rupture
criteria are only found in a single document from the first
sender, the system is able to separate the first document from,
for example, a second document from the first sender. A
similar analysis can also be performed on the second docu-
ment, which has a set of rupture criteria corresponding to
strings within the pages of the second document which are
unique to only the second document from the first sender. At
step 1675, if no strings were identified as being different, the
process 1300 proceeds to control section Z in FIG. 25. In the
event that there are no additional pages from the sender of
PAGE (Z-1) that were previously analyzed, all of the strings
identified at step 1660 are stored as rupture criteria. Then, as
additional pages are analyzed, the rupture criteria are modi-
fied and updated.

[0069] As previously described, following the preliminary
document separation based on sender data, automatic correc-
tion rules are retrieved from the knowledge base 125. With the
knowledge base 125 being updated as described above with
respect to process 1300, the greater the number of instances
for which a particular document from a particular sender is
analyzed by the document separation system, the more
refined the automatic correction rules and the document sepa-
ration become. Particularly, the greater the number of
instances for which a particular document from a particular
sender is analyzed, the more robust the rupture criteria, the
first page criteria, the sender success counter, and the sender
failure counter become.

[0070] A process 1700 for applying the automatic correc-
tion rules to a preliminarily separated compilation document
is illustrated in FIGS. 31-34. Similar to the above-described
processes, a single iteration of the process 1700 is described,
and variables are used by the document separation system to
keep track of which pages have been analyzed. At step 1705,
a DOCUMENT VARIABLE G is set equal to one, and a
DOCUMENT NUMBER is set equal to DOCUMENT VARI-
ABLE G (step 1710). Following step 1710, the sender of
DOCUMENT G is identified in the knowledge base 125 (step
1715). After the sender is identified, the automatic correction
rules for that sender are retrieved (step 1720). A PAGE VARI-
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ABLE X is set equal to one (step 1725), and the process 1700
proceeds to control section HH shown in and described with
respect to FIG. 32.

[0071] With reference to FIG. 32 and control section HH, a
PAGE NUMBER is set equal to the PAGE VARIABLE X
(step 1730), and the splitting module 115 determines whether
PAGE X had been proposed as a new document (i.e., was
PAGE X proposed as the first page of a document) (step
1735). It PAGE X was not proposed as a new document, the
process 1700 proceeds to control section LI shown in and
described with respectto FIG. 33. IfPAGE X was proposed as
a new document, the splitting module 115 determines
whether the sender failure counter for the sender of PAGE X
is greater than the sender success counter for the sender of
PAGE X (step 1740). If the sender failure counter is greater
than the sender success counter, PAGE X is added to DOCU-
MENT (G-1) (step 1745) and the process 1700 proceeds to
control section KK. The sender failure counter being greater
than the sender success counter indicates that identifying
PAGE X as a new document was likely in error and the page
is not a part of a new document. In some embodiments, the
difference between the sender failure counter and the sender
success counter must exceed a threshold value before an
automatic correction is made.

[0072] If, at step 1740, the sender failure counter is not
greater than the sender success counter, no automatic correc-
tion is performed (step 1750), and the splitting module 115
determines whether PAGE X is the last page of DOCUMENT
G (step 1755). If PAGE X is not the last page, the process 1700
proceeds to control section JJ, the PAGE VARIABLE X is
incremented (step 1760), and a new page of DOCUMENT G
is analyzed. If PAGE X is the last page of DOCUMENT G, the
process 1700 proceeds to control section II shown in and
described with respect to FIG. 31, where the splitting module
115 determines whether DOCUMENT G is the last document
from the preliminary document separation (step 1765). If
DOCUMENT G is the last document, the automatically cor-
rected documents are saved (step 1770). f DOCUMENT G is
not the last document, the DOCUMENT VARIABLE G is
incremented (step 1775) and automatic correction is per-
formed on the next document.

[0073] With reference to FIG. 33 and control section LL,
the splitting module 115 determines whether PAGE X
includes sender data (step 1780). If PAGE X includes sender
data, the process 1700 proceeds to control section MM shown
in and described with respect to FIG. 34. If PAGE X does not
include sender data, the splitting module 115 determines
whether the sender document cover page flag for PAGE
(X+1)is equal to 1 (step 1785). If the sender document cover
page flag is not equal to one, no automatic correction is
performed (step 1790) and the process 1700 proceeds to
control section KK. If the sender document cover page flag
for PAGE (X+1) is equal to one, PAGE X is set as a new
document (step 1795) and PAGE (X+1) is set as being in the
same document as PAGE X (step 1800). The process 1700
then proceeds to control section KK of FIG. 32.

[0074] With reference to FIG. 34 and control section MM,
the splitting module 115 determines whether the sender mul-
tiple flag for the sender of PAGE X is equal to one (step 1805).
If the sender multiple flag is not equal to one, no automatic
correction is performed (step 1810), and the process 1700
proceeds to control section KK. If; at step 1805, the sender
multiple flag is equal to one, the splitting module 115 deter-
mines whether the rupture criteria are true (step 1815). In
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some embodiments, determining whether the rupture criteria
are true includes extracting all of the strings from PAGE X
and comparing the extracted strings to the strings which are
stored as rupture criteria. In other embodiments, the locations
of'the strings which are stored as rupture criteria are analyzed
by the splitting module 115 with respect to PAGE X without
having to extract every string from PAGE X. The rupture
criteria are determined to be true when strings within PAGE X
match the rupture criteria. In some embodiments, the strings
in PAGE X must exactly match the rupture criteria for the
rupture criteria to be true. In other embodiments, the strings in
PAGE X only need to sufficiently match the rupture criteria
(e.g., a 95% match) for the rupture criteria to be true.

[0075] If, at step 1815, the rupture criteria are true, PAGE X
is set as a new document (step 1820) and the process 1700
proceeds to control section KK. If, at step 1815, the rupture
criteria are not true, the splitting module 115 determines
whether the first page criteria are true (step 1825). The first
page criteria are determined to be true or false in a manner
similar to that described above with respect to the rupture
criteria. If the first page criteria are not true, no automatic
correction is performed (step 1830) and the process 1700
proceeds to control section KK. If the first page criteria are
true, PAGE X is set as a new document (step 1820) and the
process 1700 proceeds to control section KK in FIG. 32.
[0076] Returning to the previously-described six-page
compilation document, automatic correction is applied to the
preliminary document separation according to the process
1700 described above with respect to FIGS. 31-34. As a
reminder, the compilation document is structured as follows:
(1) page 1 is afirst document and includes known sender data;
(2) pages 2-3 are a second document, include the same sender
data, and the sender is unknown; (3) pages 4-5 are a third
document, page 4 is a cover sheet, and page 5 includes known
sender data; and (4) page 6 is a fourth document and page 6
has the same sender information as page 5.

[0077] Applying the automatic correction process 1700 to
such a compilation document results in the document sepa-
rations shown below in Table #3. For descriptive purposes,
the knowledge base 125 is assumed to include well defined
rupture criteria, first page criteria, and sender success
counters, and all of the sender success counters are greater
than the sender failure counters.

TABLE #3

Automatic Correction

Preliminarily Sepa-  Automatically Sepa-

Actual Doc- rated Documents for  rated Documents for
ument for Each Page Based on  Each Page Based on
Page # Each Page Sender Data Knowledge Base
1 1 1 1
2 2 B B
3 2 C C
4 3 C 3
5 3 5 3
6 4 5 4
[0078] As demonstrated by Table #3, the automatic correc-

tion rules applied using process 1700 corrects the previously
incorrectly separated pages 4-6. For example, with respect to
pages 4 and 5, the sender of pages 4 and 5 were known by the
document separation system and page 4 was a cover sheet.
Theknowledge base 125 previously identified the presence of
a cover page for documents from the known sender, and the
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sender document cover page flag was set for page 5. Process
1700 was therefore able to correctly reclassify pages 4 and 5
as anew document. With respect to page 6, which was sent by
the same sender as pages 4 and 5, the sender multiple flag for
the sender of page 6 was set in the automatic correction rules
from the knowledge base 125. Page 6 was properly corrected
to a new document when the rupture criteria associated with
the additional document from this sender was matched to
extracted data strings from page 6.

[0079] As is also demonstrated by Table #3, the automatic
correction rules failed to correct pages 2 and 3, which are in
the same document. Because the knowledge base 125 learns
over time, the automatic correction is dependent upon the
document separation system having previously analyzed and
processed documents from a particular sender to make cor-
rections. As indicated above, while pages 2 and 3 included
sender data, the sender was unknown and the pages were
correctly preliminarily separated into DOCUMENT B and
DOCUMENT C. Following the first instance of a document
from this sender and a manual correction by the user, the
document separation system is able to correctly identify
pages 2 and 3 as being in the same document.

[0080] Thus, the invention provides, among other things,
automated document separation systems and methods which
adapt and learn from prior user corrections to increase the
efficiency of the document separation. Various features and
advantages of the invention are set forth in the following
claims.

What is claimed is:

1. A method of automatically splitting electronic docu-
ments, the method comprising:

extracting one or more data strings from a compilation

document that includes one or more pages;

identifying sender information for the one or more pages

based on the extracted data strings;

separating the one or more pages into one or more sepa-

rated documents based on the sender information;
accessing an automatic correction rule in a knowledge
base;

performing an automatic correction on the one or more

separated documents based on the automatic correction
rule to generate one or more automatically-corrected
documents;

receiving user feedback related to the one or more auto-

matically-corrected documents;

analyzing the received user feedback; and

updating the automatic correction rule based on the analy-

sis of the user feedback.

2. The method of claim 1, further comprising receiving the
compilation document over a network.

3. The method of claim 1, wherein the received user feed-
back includes an indication of whether each of the one or
more pages of the compilation document was correctly sepa-
rated.

4. The method of claim 1, further comprising comparing a
first set of extracted data strings from a first of the one or more
pages of the compilation document to a second set of
extracted data strings from a second of the one or more pages
of the compilation document.

5. The method of claim 4, further comprising identifying
data strings in the first set of extracted data strings that are
positioned in the same location and that are substantially
similar to data strings in the second set of extracted data
strings.
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6. The method of claim 5, further comprising

identifying data strings in the first set of extracted data
strings that are unique to the first set of extracted data
strings; and

identifying data strings in the second set of extracted data

strings that are unique to the second set of extracted data
strings.

7. The method of claim 6, further comprising identifying a
set of first page criteria based at least in part on the identified
data strings.

8. The method of claim 6, further comprising identifying a
set of rupture criteria based at least in part on the identified
data strings.

9. A system for automated document separation, the sys-
tem comprising:

a client device configured to

transmit a compilation document including one or more
pages over a network; and

a host device including a processor and configured to

extract one or more data strings from the compilation

document;

identify sender information for the one or more pages of
the compilation document based on the extracted data
strings;

separate the one or more pages of the compilation docu-
ment into one or more separated documents based on
the sender information;

access an automatic correction rule in a knowledge base;

perform an automatic correction on the one or more
separated documents based on the automatic correc-
tion rule to generate one or more automatically-cor-
rected documents;

receive user feedback related to the one or more auto-
matically-corrected documents;

analyze the received user feedback; and

update the automatic correction rule based on the analy-
sis of the user feedback.

10. The system of claim 9, wherein the received user feed-
back includes an indication of whether each of the one or
more pages of the compilation document was correctly sepa-
rated.

11. The system of claim 9, wherein the processor is further
configured to compare a first set of extracted data strings from
a first of the one or more pages in the compilation document
to a second set of extracted data strings from a second of the
one or more pages in the compilation document.

12. The system of claim 11, wherein the processor is fur-
ther configured to identity data strings in the first set of
extracted data strings that are positioned in the same location
and that are substantially similar to data strings in the second
set of extracted data strings.

13. The system of claim 12, wherein the processor is fur-
ther configured to

identify data strings in the first set of extracted data strings

that are unique to the first set of extracted data strings;
and

identify data strings in the second set of extracted data

strings that are unique to the second set of extracted data
strings.

14. The system of claim 13, wherein the processor is fur-
ther configured to identify a set of first page criteria based at
least in part on the identified data strings.
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15. The system of claim 13, wherein the processor is fur-
ther configured to identify a set of rupture criteria based at
least in part on the identified data strings.

16. A device for automated document separation, the
device comprising:

a memory; and

a processor connected to the memory and configured to

extract one or more data strings from a compilation
document that includes one or more pages;

identify sender information for the one or more pages of
the compilation document based on the extracted data
strings;

separate the one or more pages of the compilation docu-
ment into one or more separated documents based on
the sender information;

access an automatic correction rule in a knowledge base;

perform an automatic correction on the one or more
separated documents based on the automatic correc-
tion rule to generate one or more automatically-cor-
rected documents;

receive user feedback related to the one or more auto-
matically-corrected documents;

analyze the received user feedback; and

update the automatic correction rule based on the analy-
sis of the user feedback.
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17. The device of claim 16, wherein the received user
feedback includes an indication of whether each of the one or
more pages of the compilation document was correctly sepa-
rated.

18. The device of claim 16, wherein the processor is further
configured to compare a first set of extracted data strings from
a first of the one or more pages in the compilation document
to a second set of extracted data strings from a second of the
one or more pages in the compilation document.

19. The device of claim 18, wherein the processor is further
configured to

identify data strings in the first set of extracted data strings

that are positioned in the same location and that are
substantially similar to data strings in the second set of
extracted data strings;

identify data strings in the first set of extracted data strings

that are unique to the first set of extracted data strings;
and

identify data strings in the second set of extracted data

strings that are unique to the second set of extracted data
strings.

20. The device of claim 19, wherein the processor is further
configured to

identify a set of first page criteria based at least in part on

the identified data strings; and

identify a set of rupture criteria based at least in part on the

identified data strings.
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