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1. Title of Invention _
Multiple Print Stream Management System, Method for Collating and
Tracking Portions of Document, Program Product and Computer Control System

2. Claims
1. A multiple print strea:m management:s

cm compnsmg
_ ‘2 document data processing system for gengrati a soﬁ-copy ofa documcnt to be
creatéd and for generating a pnnt file therefrorn fi ‘each ‘document pomon of the
document to be created; '

2 printing stage including al:_:lurality of prinfers 'h operable in accordance with &
respective print file received from ihc document data cessing system, each printer for
printing the document portion in ax:cord with the respec 'vc print file;

a finishing stage including o,ne or more asserab}? y devices for processing an output

of each of the plurality of printers for collating document portions into a final

document corresponding to the document to be crealed; fnd. 7

a processor for tracking cacil document po:iio. and for directing collation thereof
in accordance with intended atttibutéas of the final décurfient.
2. The multiple print streary management system according to claim 1 wherein
the one or more assembly devices ifncludes a priut merge idcvicc for collating at least two
document portions into a collated document in acc ardzx?lcé-with the attributes of the final

document. |

3. The multiple print : stream manage mcnt system according to claim 2,
whercin the processor tracks and duects collation iof e at least two document portions

collated by the print merge device.

4. The multiple print gsi:rean:a manag t system according to claim 2,
wherein the one or more assembly devices mclu.deg auScilia:y device downstream from
the print merge device for applylmg an auxili ’ 11‘em'to the collated document in -
accordance with the attributes of the final documcnat? . -
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P

3. The multiple print stream managemenl system according to claim 1, further
comprising one or more scanning dowoes positioned in the finishing stage for detecting an
identifier on each document pagefor on a group: of giocument pages of the document

portions.

6. The multxplc print stream management syslem according to claim 5,
wherein the processor is conﬁgured to compare the gictectod identifier with the attributes of

the final document for verifying collauon of the doogument portions.
5

7. The multiple print ‘stream managomeot gystem according to claim 6,
wherein in the event of an error in: collanon, the pi’ocessor is configured to cause at least
one printer of the printing slage toEre-pmlt at leasté oneg a.ffected document portion of the
documient portions. '

{
8. The multiple print : strcam managcmcnt system according te claim 6,
wherein in the event of an error m collation, the hwroccssor is configured to cause each

printer to print the document poruon in accord Wltlléhc rscspcctlvo print file.
.E !

9. A multiple print stream managemen;. sys'teni for managing production of a
document to be created divided into document pomons compnsmg

a printing stage including a plurality of pnntqrs each for printing a respective
document portion of the document to be created; E
a [inishing stage including onc or more assembly dcwccs for processing an output

of each of the plurality of pnnters for collatmg the document portions into a final

document corresponding to the document to be created; and
a processor for tracking cach document pomon and for directing collation of the
document portions in accordance w1th intended attnbutes of the final document ‘specified

in a data file for the document to be created E

10.  The multiple print st:_cam manageme‘gt system according to claim 9, further
comprising one or more scanning dévices positioned in ﬁlé finishing stage for detecting an
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b
identifier representing document attributes on ca%clx document page or on a group of

document pages of the document pdn:ions.

11.  The muliiple print stream managment system according to claim 10,
wherein the processor is coufigured to ¢ompare the itlctet:tv::d identifier with the attributes of
the final document specified in the data file fot vergfymg collation of the document

portions.

12. The multiple print stream managemenf system according to claim 12,
wherein in the event of an error in collation, the p{ocessor is configured to cause at least
one printer of the printing stage to re-pnnt at least one affected document portion of the

document portions.

13.  The multiple print stream managcmcﬁi; system according to claim 12,
wherein in the event of an error in collation, the ‘procécssbr is configured to cause each

printer to print the document portion.

14.  The multiple print stream managc‘meﬁt system according to claim 9,
wherein the one or more assembly devices mcludes a Pnnt merge device for collating at

least two document portions into a collated documcpt
E

15.  The multiple print stream managcfincni system according to claim 14,
further comprising a scanning device positioned c?rres_f)oﬂding to the print merge device
for detecting an identifier on each document page oi' on‘ia group of documents pages of the

at least two document portions.

16,  The multiple print strearn managcmenti system according to claim 14,

wherein the one or more assembly devices includes an auxiliary device for receiving the

collated document and for applying an auxiliary item to ﬁhe collated document.

|

%
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17.  The multiple prisnt istream manageLnent system according to claim 16,
further comprising a scamming déwce positioned cem:spondmg to the auxiliary device for

detecting an identifier on the aux,ahary item.
i :
18.  The multiple prmt stream managemem system according to claim 9, further

comprising a computer for produ.cmg a documcm file represennng the document to be

created.

e

rérar

19.  The multiple prmt btrcam mauagcmcn:t system according to claim 18,

e document file for cach document

wherein the computer creates 3 pi'mt file from |
portion, each printer receiving 4 rqspecnvc print file f@)r printing a respective document

portion of the document to be créated.

20. The multiple pn"lt stream managé cnt system according to claim 18,

wherein the computer creatcs thé daia file containi

21.  The multiple print stream ma.nag' ment system according to claim 9,
wherein the data file maintains atlinbutes represepted by the identifier selected from a

El
group consisting of a document page a printer of the: plumhty of printers to which the
I

document page or the group of docnment pages zs bc sent, a printer of the plurality of

printers from which the documeut page or the grou 1 of docu.mcnt pages was processed, the

order by which the document - Page or group of* docm'nent pages is to be coﬂatcd, a

predetermined path through thcipn.nter stage wIn: the document page or the group of
document pages will progress, ?redetemnned P : through the finishing stage which the
document page or the group of document pages wxll progress, and any combination

thereof.

22, A method for col atmg and trackmg pomons of a document to be created

from multiple print resonrces, compnsmg the steps nf:

generating multiple print iilcr from a soft caEy of the document to be created,

printing document portiogs fi from the multipl pnnt files;
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collating the document!
document to be created;
detecting an identifier o

document to be created; and

verifying collation of the

identifier.

23.

from multiple print resources, comphsmg the steps
1 ﬂnal docurnent ;

compiling attributes of |
created, :
obtaining from multiple R

detecting an identifier on;
document to be created; -
comparing the detected id
verifying collation of the:

a

cal

doc

24.

25.
applying an auxiliary item to

The method according to claim 23
step of collating at least two dpctmcnt portions
collated document according to ﬂhe ﬁnal document 2

L)

The method accgrdmg 1o claim 24

pqErliOnS into a ;

1'11‘]& resources po!

document porﬁ

th document pa

entifier with the cd

ument portions

(23)

document corresponding to the

th document page oirf a group of document pages of the

onsééin -accordance with the detected

A method for coﬂaﬂmg and trachnﬂ pomons of a document to be created

of:
::orr@spténding to the document to be

TS of the document to be created;
collating the document pcirtxbns into the final d

o&um:nt;
re or a group of document pages of the

mpiied final document attributes; and

from the comparison.

thrcmthc collating step inclndes the

of tf;le document to be created into a

ttribites.

X ﬁ'ﬂcréin the collating step includes

fh collated documcnt to' form the final document in

accordanice with the final document httnbutes

25,

The method accordmg to claim 23,

document attributes includes crea!tmg a data file.

27.

The method- acé D
populating data iu the data file cc:?'rcl onding to the;

|

ing to claim

whercm the step of compiling final

526, %%fufther comprisingl the step of

etected identifier.

JP 2004-164581 A 2004.6.10
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28. The method acé
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23 fm‘ther comprising the step of

identifying a primary document ﬁ‘om the detected 1dent:ﬁer

29.  The method accol
a data file according to the detect

30. The method acc@rd*ng to claim 2;

dmg to claim 28,
cd{'pnmary docum

t‘lh@r compnsmg the step of accessing

t L?d:nttﬁer.

:

, ffmhér comprising determining the

order of collation from final docxiiment attributes in é.ccnrdance with the detected identifier.

31.  The method acc%ording to clajm

|

2.3 : further comprising the step of

determining whether any auxﬂ:ary atem inserts shc uld bc apphed to a collated document

corresponding to the detected ld:

it

32.  The method acco

13, The method acc

auxiliary item insert corresponds

£dir
an identifier on the auxiliary jter.

1o

ﬁer.

ording to claim

the collated do@

i
g to claim 31, further comprising the step of detecting

i

B2, further comprising verifying the

34. The method accdrd

collation, re-obtaining at least ¢

resource.

35. The method aced

;L

ne

rdi

nul

ng to claim 2

collation, re-obtaining from the 1
created.

36. A program produ

one machinc readable medium,
the

sequence of steps, comprising: 3 |

programmable computer causes;

ct,

comprising exe

wherein execu

; whcrcm in the event of an emor in

" cnt portlon from at least one printer

wherein in the event of an error in

iple print resoﬁccs‘ztheiiportions of the document to be

cutaible :code transportable by at least
tioné ‘oﬁ the code by at least ome

at least one piogrammable computer to perform the
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(25)

receiving workflow data’ jf document pimons of a document to be created
b

originating from multiple documcnﬂ steams;
comparing the workﬂow data with mten

document to be created; and 3 }

dcdéﬁ.nal document attributes of the

controlling collation of the c{ocument portmns bﬁsed on the comparison, to creats a

finished document in accord Wlth th!e intended ﬁna£
I

37.  The program producl:t according to
collation of the document pomons, automatical]

portions when workflow data doesn

38,  The program prdﬁuct according to

docyment attributes.

c]a.tm 36 wherein to euable correct

Iy haltmg collation of the document

ot correspond tp thq:ﬁnal document attributes.

Llaith 36, whereln in the event of an

error, causing affected document' pomons to be re—p:intcf‘él. :

39.

error, causing all document portibns

The program pro:dqct according to:j

to be re-pn'ntcci

40.

Llaim 36, wherein in the event of an

The program producq according 1o c];um 36 further comprising storing the
workflow data within the at least om- pro grarnmable

cor?;puter.

41.
originating from multiple documénft
a computer for receiving; data representing

group of document pages of éati;h

document portions originating ﬁ(ini each documcnté

a stored data file for maiﬁtammg attributes :

file being accessible by the cornputeq.

document po!

A computer contxjol system for cont'Tollii}g collation of document portions
Streams into a ﬁnal aocument, comprising:

tmbutcs of each document page or a

ion; the computer for tracking the

veaEn, and

af thc final document, the stored data

wherein the computer compares received duta vhth final document attributes for

controlling collation of the document portions and v

42,

scanning device in commumcauon

detect an identifier on each documcnt page or the grouﬁ of document pages and supply the

detected identifier data to the computcr

43.

The computer co@ﬁ‘ol system accord

rlfymg collation thereof.

The computer contro1 system accordrg {.o cla.lm 41, further comprsing a

\lwth the compufer, the sca.nmng device configured to

ﬁngg:to claim 41, wherein the computer

stores data responsive to idcntiﬁ?tﬁ detection in the éata iﬁle;

JP 2004-164581 A 2004.6.10
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3. Detailed Description of Invention
Cross-Reference to Provisional Application

This application claims the benefit of U.S. Provisional Application No.
60/394,256 entitled "METHOD FOR MULTIPLE PRINT STREAM MANAGEMENT
AND FINISHING SYSTEM" filed on July 9, 2002, the disclosure of which is entirely

incorporated herein by reference.
ie ventio
The present subject matter relates to a document print system that uses

multiple print resources, collates the document, and tracks each portion of the document
during the process as well as during any subsequent finishing operations..

Background of the Invention

Prior to cost effective digital color printing, businesses typically used offset
printing, which is not without its disadvantageé. Offset printing typically requires
lithography to form plates, which limits variability in the documents. The use of oﬁ'sct
printers transitioned to faster and cheaper black and white printers for personalized or
individual documents. Although such printing techniques can produce large quantities of
color pages in an efficient cost effective manner, due to the lack of variability, they can not
readily produce distinctly different individual documents.

With the advances in print on demand growing at about 100% a ycar, many
businesses have transitioned to digital printing, which offers shorter job nms and increased
turn around times. Digital printing allows on-demand production of individual documents,
for example, personalized correspondence. However, carly digital printing equipment,
particularly for high volume work was only black and white. The power of color has far
more effective marketing spin, which has driven customers to choose digital color printed
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documents as the preferred medium. The cost of digital color printing remains high
relative to black and white and offsct printing. To combat this problem, businesses
typically will manually collate black and white or offset printer documents with digital
color documents. However, to date, the collation has been a lsbor intensive manal
process. Literally, rows and rows of people sit at tables and manually collate documents.
In addition to the expense, there is no tracking and no real integrity in the process. The
present system is plagued with human error. '
As a result, businesses are faced with a core limitation of print systems: the
inability to print a document using mulﬁplc print resources, automatically compile the
document, and monitor the process while ensuring high integrity. Hence, a need exists for
an enhanced technique for printing a document using multiple resources, tracking the
document at all stages, and compiling the document while maintaining superiot intcgrity at

all times.

Summary

The concepts disclosed herein alleviate the above noted problems by
providing automated document production using multiple printing resources, automated
tracking, automated verification, and automated collation.

The concepts address the system and method by which one composes a
document for ynaximum impact, low cost, high speed, and high integrity. The processing
allows a user to essentially send a first portion of a document to first printing resource, and
a second portion to a second resourcc for color digital printing. The portions of the
document are then merged with one another to form the complete document. During the
entire process, each component of the document is.track thereby increasing speed and
integrity.

More specificaily, the multiple print strcam management system for
managing production of a document to be created divided into documcnt portions,
comprising: a printing stage including a plurality of printers cach for printing a respective

document portion of the document to be created; a finishing stage including one or miore
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assembly devices for processing an output of ¢ach of the plurality of printers for collating
the document portions into a fival document corresponding to the document to be created;
and a processor for tracking each document portion and for directing collation of the
document portions in accordance with intended attributes of the final document specified
in a data file for the document to be created.

The data file is created for every document or for a group of documents.
The data file tracks all the characteristic information pertaining to the document portions,
and in particular, tracks which printing process the document portion is going through,
whether or not it is completed, etc. The data file also defines the workflow. Therefore, if a2
document is to go to inserting or binding, for example, the file would indicate the same.

In addition to a data file, identifiers on each document page identify
pertinent information. The identifier may include bar codes or be in the form of a loge on
the corners of the document. Recoginition equipment is set up to do pattern matching
based on the identity information on the document and from the data file. The data file
identifies not only what document portions come together and in what sequence but also
the order. The data file also maintains printing process information. Therefore, if an error
occurs during the process, one can generate an automatic reprint.

During the process, each document portion or each document page is
scanned and compared to a data file sloving document information. When the document
progresses to the finishing stage, a primary document component is identified as the
contro] document. Scanning devices detects the account number or identifier, verifies all
of the appropriate components have been accounted for, where each component should be
fed from, and validates and verifies each and every document page.

More specifically, the process or method for collating and tracking portions
of a document to be created from multiple print resources, comprising the steps of
compiling attributes of a final document corresponding to the document to be created;
obtaining from multiple print resources portions of the document to be created; collating
the document portions into the final document; detecting an identifier on each document

page or a group of document pages of the document to be created; comparing the detected
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identifier with the compiled final document attributes and verifying collation of the
document portions from the companson !

The embodiment also covers the ablhty to incorporate non-printed items
into the final merged document. Examples of no’n-pnntcd items could be credit cards.
Therefore, if there is to be a credit card matched to a package the information would be’
populated in the data file that would identify an ap]:ilropnatc auxiliary add-in and verify the
correct credit card was included in the correct pac‘kaige

The embodiment is also a cohesive s},rstem, which allows onc to compose 2
docuraent and process the document based on oufc‘s business needs. For instance, the
system allows one to perfect the data filc in accorf:lance with the most effective business
solution based on the desired output, and automalesi: the finishing as well as the process to
track the document.

The embodiment also covers the ab1l1ty to operate without the use of a

database. This is accomplished by incorporating al;neccssary information in the codes of

_each document page. In this way, the embodiment ;;accommodates users of the print steam

management system who may not have ready accessi to a database.

Additional objects, advantages, and rilovel features of the embodiments will
be set forth in part in the description which fo]lowfs, and in part will become apparent to
those skilled in the art upon examination of the folliowing and the accompanying drawings
or may be leamned by practice of the invention.

The drawing figure(s) depict prcfcrired embodiments by way of example,
not by way of limitation. In the figures, like rcf:_'erencc numerals refer to the same or

similar elements.
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Description

Businesses have applied an ever-inicreasin g demand for print-on-demand
systems using multiple print resources, which keep bost low and maintain a high integrity.
The various embodiments disclosed herein relate to fsyslems and methods for implementing
and automatically printing document portions usinggmulﬁple print resources, tracking each
page of each document portion, and compiling the documents portions to the original
document.
Reference now is made in detail toéthe presently preferred embodiments,
examples of which are illustrated in the accompanyiifag drawings and discussed below. Fig.
1 is a block diagram that illustrates a simplified pnnt stream management system, by
which one may print a document using multiple pririlt resources, which keeps printing cost
low, and automatically collates the document wrtual‘ly eliminating the human interface.

The system is divided into three mam areas, a document production stage 4,
a printing stage 5, and a finishing stage 8 The doriument production stage 4 rcpresents a
document data processing system. This system ma‘iy be a legacy system for gencrating a
soft copy of types of statements, portfolios, or any i::thcr document type or document file.
A user may create a document file representing a document to be created using the
computer system. Also, the user may designate the appropriate printer for each portion of
the document, In the alternative, the document file inay be created automatically. In other
words, software may be configured to determine thp apprqpriate printer resource for each
document portion, and direct each portion accordfjngly. Jo addition to ‘representing the



L T e T e T e T e T e T e T e R e T e T e T e T e T e O e T e TR e O e T e O e T e T e T e T e T e T e T e T e R e e T e T e R |

(31) JP 2004-164581 A 2004.6.10

I

i
document to be created, the document file desagna"tcs at least the workflow path of each

document portion of the document to be created ﬂmﬁugh the printing stage.

A processor (shown only in Fig. 1) rfaamtammg a data file 2, commumcatcs
with and continually monitors each stage 4, 5, 8 of h'hc system. The processor may include
~ a computer having a storage medium, hardwire cmcmtry a microprocessor, or any other
type of device capable of maintaining the datatﬁ]e 2 and communicating with and
continually monjtoring each stage 4, 5, 8 of the syﬁtem. Also, the processor may include
multiple processors cach for monitoring a respecti‘{éa stage 4, 5, 8, any part of a stage 4, 5,
8, or any combination of stages 4, 5, 8. I

The data file 2 via the processor cqntrols each stage 4, 5, 8, and may be
continually updated with the process status as c:mpcments of the document progress
through each stage 4, 5, 8. After each printer 6, 7 Tomplctcs the printing in printing stage
6, the document portion(s) is transferred to the ﬁmshmg stage 8. During the finishing
stage 8, the document portions of the document are fco!lated together and matched with the
data file 2 to verify document integrity. Output df respective printers 6, 7 may also be
transferred to an auxiliary device 10. Auxiliary iitems, such as credit cards, check(s),

labels, etc. may be included into a document package in the finishing stage 8 by the way of
the auxiliary device 10. During the entirc process1 the processor and data file 2 wack all
portions of the process. ig

The finishing stage may include sqyeral assembly devices. The devices
may include a print merge device. The assembly dmecs may include well known devices
such as an insertion device for auxiliary items ("apxxhary device™), a device for folding
and/or binding document pages, an inserter for plahmg finishing packages in enevelopes,
and other types of finishing devices.

Fig. 2 is a block diagram illustmting in more detail an excmplary
embodiment of the system described in connection imth Fig. 1. At the front end, a user 12
creates a document file 14, The docurnent file 14 mhy be any type of literature, which may
include a personalized bank statement, a client's cyllstomxzed stock portfolio with colored

graphs, a company's marketing information, etc. EAt the time the document file 14 is

e e
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created, the user 12 may designate the print devices{16a-16n used to print selected portions

of the document. Softwarc may be configured toz select and direct these portions to the
appropriate pnntcr 16a-16n. The selection step d1§1des the original document file into a
plurality of print files each comesponding to a resgectlve print device 162-n. Each print
device 16a-n connected to receive and process the document portions according to a
respective print file. A data file 2 is also created co?TespondJng to the document file 14 for
conirolling and tracking the printing and compiling process.

As an example, a document having black and white text and color pictures

may be printed entirely on-demand, using both a hlack and white printer 16b and a color
printer 16¢c. Directing documaent portions toa plm'zity of printers reduces cost, as the user
of the print stream management system is not requm‘ed to run the entire document through
a high-resolution coler printer. In addition, job ru§| times are rednced. Typically, higher
quality printers have a slower processing time as compa.rcd to a lower quality printer. By
dividing the document into portions, each portion c;f the document may be smultancously
printed. Therefore, the job run time is limited to the job run-time of the print device 16a-n
requiring the most time to complete a respective po J on.

After the completion of each print jcs;i:, ¢ach document portion is transferred
to a print merge device 18, an auxiliary device 20, §3r any other device for collating and/or
finishing the document package. For ease of e:%p]anation, the print merge device 18
receives at least two document portions, and outp§ ts a collated document. The collated
document represents the final document if there is go other assembly or finishing required
downstream from the print merge device.

Any suitable system may be used taj transport each document portion from
cach printer 16a-16n to cithcr the print merge det ice 18 or the auxiliary device 20. In
some systems, it may be necessary to manually rra\Eisfer bins of printed document portions
from the printer 162-n outputs to the inputs of the ?print merge device 18, However, it is

envisioned that this transfer may also be automated

The print merge device 18 collects; aeach printed portion of the document,

recevied from cach of the various printers, and coﬁates the document in accordance with
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the data file 2. Effectively, this device or module ﬂLS merges document portions from the
different print resonrces to compile a combined proEiuct. The auxiliary devices 20 insert or
apply additional material, such as a credit card, tg the collated document after the print
merge device 18 collates document portions. In jcoordination with the data file 2, the
processor tracks the output of each printer 16a-16n, | directs and verifies the order by which

the print merge device 18 collates the document, a?d directs and verifies auxiliary inserts
are correctly matched and properly applied. In fthis way, the data file 2 insures the
document is collated to match the document file 14 as originally created by the user 12.
Results of each process step may also be aclded:i to the data file 2 as the document
progresses through the system, to develop a record of vcnﬁcd document production and
finishing,

In the cvent that an ermor ocours | duriné collation, the processor may
determine affected document portions and cause ;ccrtam printers ‘16a-n to re-print the
affected portions, and re-collate or insert the re—printcd portions. If it is not possible or
feasible to re-print only the affected portions, the processor may divert the current
document and re-print all document portions. |

The following discusses the systemiand method by which the data file 2
tracks each document and production cquipment. | :

Fig. 3 illustrates examples of identifiers 22a-c positioned on each printed
document page 24. Preferably, each page 24 of theldocument contains an identifier 22a-c,
which indicates the page 28, the print source 16a-f to which the document is to be sent

and/or the print source 16a-n from which the docundent was processed, the order by which

the document is to be collated, and any other information pertinent to tracking and
increasing integrity of a print management system} Such information may use varjous
formats and contents, as will be appreciated by thosq or ordinary skill in the art.

As illustrated, each identifer 223.-(; is positioned in the comer of each
document page 24. The position of the identifier 2%3—0 is _by the way of example, and the
idcntifier may be positioned elsewhere on the docu?nent pgage 24, including the backside.
These identifiers 22a-c may be in the form of a I'gar cocl_e 22a, a symbol 22c, and/or a
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number 22b. Other types of identifiers may become apparent to those of ordinary skill in
the art. Each identifier 22a-c may be unique to thes pamcular document page 24 or may 2
represent a common document page 24. For mstance ;8 inventory statement may be
dentified by a unique identifiers 22a-c, such as a bar code 22a or number 22b. Or, a

general document which is to be included in each statement may be identified by the
company's logo 22¢. A combination of the aforemegmoned identifiers 22a-c may be placed
on each document page 24 as well. E .

In addition to identifying the page 24 type identifiers 22a-c may also
represent the workflow. That is, each identifier Z%a-c may also represent the process by
which the respective document page 24 will flow ﬂ;nugh ‘éhe respective print management
system. For instance, an identifier 22a-¢ could represem the print device 16a-n which
prints the respective page 24 and/or the order by ) Whlch the respective page 24 is to be
collated with other pages 24 processed by the S)ytem ‘In other words, the workflow
identifies not only what documents come together and in what sequence but also the order.

Identifiers 22a-c printed by the respectlve: device or pre-printed on input
sheets contain the information required to track the respectlvc document and compile all
document pages 24 in the correct order. Each prmt device 16a-n directs the respective
output (document portion) to the print merge 18 c§evzce or an auxiliary device 20. The
aforementioned data file 2 created at the front end af the print management system stores
all information corresponding to the identifiers 22a-c In essence, the data file 2 is a
compilation of information represented by the ldegtlﬁers 22a-c. Control systems of the
merge device and other statjons may control the operatlons in response to data derived
from election of the identifiers 22a-c or in response to mstrucnons derived from the data
file 2. % ’

A scanning device is configured to read each type of identifier 22a-c. The
scanning device may be employed to detect and reazl a bar'code 22a. The scanning device
may be employed with a camera, which may be c:fonﬂgur:ed for character recognition to
read a number identifier 22b. The scanning devgce may also be configured to dstect

,%
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graphics 22¢, such as a company's logo. Various t:%‘pes of scanning devices are known to
those of ordinary skill in the art and arc not limited ﬁo the aforementioned cxamples.

Referring back to Fig. 2, as illustiated, cameras 26a-< representing the
aforementioned scanmng devices positioned thréughout the finishing stage. In the
embodiment, one camera 26a is positioned corrcspandmg to the print merge device 18. A
second camera 26b is positioned between the prEnt merge device 18 and the finishing
system 28, and a third camera 26c is positioned by t!le auxiliary device(s) 20 input.

A page of the document may correséond td a primary or control document,
preferably identified by an appropriate ope of tha 1d.cnt1ﬁers 22a-c. When the cameras
26a-c detects a primary document, the associated djata ﬁle 2 is accessed. This data file 2
contains all information required to compile the dpcumcpt in the correct order, the print
device 16a-n from which each document portion w;s delivered, the types of codes printed
on each page of the document, ¢tc, When the pnmg.ry d_ocimcnt is loaded, the print merge
device 18 collates the document according to the;f data ﬁle 2. In order to increase the
integrity of the process, camera detects 26a each 1dgnt1ﬁer 22a-c of the document page as
the document is being collated. The processor (dtscusscd below) tracks each and every
page collated into the document and cross-checks v?nth the data file 2 to insure the correct
page is associated with the correct primary document and: collaled in the correct order. In
the instance where a page is collated out of order ormllatcd with the inappropriate primary
document, the CPU will detect such by companng the identifier with the data file 2. A
signal may be sent to an operator indicating that an trror has occurred, or the print job may
be diverted from the finishing system 28, Once t"'hc prmt merge device 18 collates the
document the print merge device 18 releases the collated document.

An auxiliary device(s) 20 may be uscd to insert or apply any of a plurality
of auxiliary item, such as a credit card or a sh.tppmg label -For instance, the print devices
16a-n conld include a label printer, the output of whach is forwarded to the auxiliary device
20. The auxiliary device 20 may be a label apphc.ﬂor that applies labels to each envelope
or package. Thercfore, aﬂcr the document is collaled, a label may be applied to the
appropriate envelope or packagc thereby complctmg the. prmt job.
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The second camera 26b dctccts the pfmmary document once released by the
print merge device 18. The processor again acccsscs thc corresponding data file 2 and
determines if any auxiliary item are required. In the case where an auxiliary item is
required, the CPU quenes the auxiliary device 20. ?Oncc thc document enters an aux111ary
staging area, an avxiliary item is collated on the doc.xment

The third camera detects 26¢ the auxiliary §1tem insert before insertion into

the document, after the insertion, or a combinatipn of both. In this way, integrity is

increased, as the data file 2 is again accessed to ver fy the correct auxiliary item is applied

to the correct document. This is done by companng the primary document with the

 anxiliary item to be included in the envelope or packagc

As mentioned above, a label may be apphéd to the document or envelope
into which the document is to be inserted. The labcI prefembly will have an identifier 22a-
¢, which corresponds to a respective primary document A fourth camera (not shown) may
detect the label to be placed on the respective docy‘iment. - Also, the aforementioned third
camnera 26¢ may be configured to detect the respcc’uvc 1tem inserl. The data file 2 is again
accessed by the processor to verify that the correct label is placcd on the correct document,
envelope, or both. Once verified, the labeler apphcs the label After all auxiliary items are
included in the document, the document is transi,'errcd to the finishing system 28, for
example, for folding, binding and/or insertion into aii envelope

Fig. 4 is a functional block dlagram ofa PC or workstation type general
purposc computer which may embody the proccssor ~ The computer may be used for
document file 14 composition and/or for creating and maintaining the data file 2 and
tracking the document. ’i :

The exemplary computer system 29 contams a central processing umit
(CPU) 30, memories 32, and an interconnect bus 3-4 The CPU 30 may contain a single
microprocessor, or may contain a plurality of j ;mcroprocessors for configuring the
compuler system 29 as a multi-processor system; The memories 32 nclude a main
memory, a read only memory, and mass storage dcmccs such as various disk drives, tape

drives, etc. The main memory typically mclucfres dyqamxc randormn access memory
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(DRAM) and high-speed cache memory. In opcratioﬁ, fhc main memory stores at least
portions of instructions and data for execution by tha CPU 22

The mass storage 36 may include one or' more magnetic disk or tape drives
or optical disk drives, for storing data and mstuctlons for use by CPU 30, For a

workstation PC, for example, at least one mass stprage system 36 in the form of a disk
drive or tape. drive, stores the operating system and! ﬁpphcauon software as well as the data
file 2. The mass storage 36 within the computer sjstem 29 may also include one or more
drives for various portable media, such as a Hoppy d1sk a compact disc read only memory
(CD-ROM), or an integrated circuit non-volatile rrfemory ‘adapter (i.e. PC-MCIA adapter)
to input and output data and code to and from the cdmputcr system 29.

The system 29 also includes onc ar more input/output interfaces 38 for
communications, shown by way of example as an..mterfgce for data communications via

the network. The interface may be a modem, an Ethein@:t card or any other appropriate

data communications device. The physical commuhicaﬁorfx links may be optical, wired, or
wireless. If used for document composition, the ocitmn:unicaﬁons enable the system 29 to
forward print filcs to the printers 16a-n. If used to s}'ore the data file 2 and track processing
the network enables the communications with the othcr systcm elements as outlined above.
The computer system may further mplude appropriate input/output ports for
interconnection with a display 40 and a kcyboaid 42 . servmg as the respective user
interface. For example, the computer may include a. graphms subsystem to drive the output
display. The output display may include a cathode t ray tube (CRT) display or liquid crystal
display (LCD). Although not shown, the PC type sgstem typlcally would inciude a port for
connection to a printer. The input control dechs for such an implementation of the
system would include the keyboard for inputting ali)hanumcnc and other key information.
The input control devices for the system may furthcr mch_lde a cursor contrel device (not
shown), such as 2 mouse, a touchpad, a trackball, stylhs,g or cursor direction keys. The
links of the peripherals to the system may bé wi;-eci conmections or use wireless
comimunications, .




L e T e T e T
L s e T e T e T e T s T e T s T s T s T e T s Y e T e T e T s R e T e T T T e T e T e Y e R e O e O s B e B e B e

O

(38) JP 2004-164581 A 2004.6.10

|4

The systemn 29 is shown and discusgsed 'as: an example only of a platform
supporting scveral of the above-discussed proccssmg and control functions. The document
composition functions and the computer processmg operanons relating to data file 2 may
reside on a single computer system, or two separate systems or one or both of these
functions may be disttibuted across a number of comr.'uters

Fig. 5 illustrates a basic block dlagram of the print merge device 18.
Reference is made to U.S. Patent Application No: 10/359 928, entitled “APPARATUS
AND METHOD FOR ASSEMBLING A STA€K OF SHEET ARTICLES FROM
MULTIPLE INPUT PATHS" and is mcorporafed hefein as a reference. A brief
description of the disclosed subject matter follows. ; g

With respect to Fig. 5, the print merge dewce may include inputs for sheet
articles on three sides of a central accumulation arczi 44, such as one upstream input 46 and
two side-stream inputs 48, 50, and an output stangn 52 on the fourth side of the central
accumulation area 44. A variety of inputs can be ui_éed as Eiesired to advance sheet articles
from different sheet streams inte the central acf;fcumulétion area 44, and the output
mechanism or device can be angled to facilitate the f;xit t:Jf énaterial to downstream devices.
The input sheet material is accumulated in the centgi'al #cchmu.lation area 44 preferably in
an over-accumulation marmer, in proper sequence as diréctcd by the CPU 28 in accordance
with the data file 2. Each input 46, 48, 50 can éavd read capability and can be free-
flowing, traunsport type, or a staged input wherein%a sing:e sheet or set of sheets can be
stopped or staged for a desired amount of time pErlorfto? the advancement of the sheet
articles into the central accumuiation area 44. By having the input stages 46, 48, 50,
system throughput can be optimized and jam reriloval énd data reconciliation can be
simplified, as can be appreciated by those of skill in ihe art.

Each input 46, 48, 50 can be ad_]ustabflc $0 as to handle a full range of paper,
including both landscape and portrait formats. If é‘neet material from side-stream inputs
48, 50 arc transported into the central accmnulation% aze:a 36 in landscape format, then the
orientation of the materjal from the output station 52 will bc portrait and vice-versa. Sheet

material that has been merged in the central accu?ulanon area will all be of the same
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approximate size and can be registered in all three dunensmns 1o ensure square stack upon
exit. The material stack can be either centerline ot right edgc justified, depending on the
downstream device requirements. Additionally, each subseqnent set can be registered to
alternating sides making it easier to singulate the ) output The accurulated stack m the
central accumulation arca can then be discharged through the output stage 52 and advanced
for downstream processing. Any suitable mechamsm can be used for advancing the
accurnulated sheet stack from the central accumulanon area, such as, for example, push
pins on a conveyor system and/or output path nip rcf,llcrs

Fig. 6 illustrates a flow chart of qae proéess by which the document is
printed and collated. In S1, the user creates a docﬁmeut file 14. During S2, a data file 2
and print files are created corresponding to the document file 14 created in S1. In 83, each
portion of the document is printcd in accordance%mth the print files created in S2, the
output being transferred to the print merge dcwce 18. Then first camera 26a reads the
document portions transferred from the print devn‘:cs 16a—n until the primary or control
document is detected S5b. If the primary docu:?aent 1s not detected S5a, the emor is
reconciled (Fig. 7). If detected, the data file 2 corrcspondmg to the primary document is
accessed in 6, and the print merge device 18 collates the document 37 corresponding to
the data file 2 accessed in 86. Each identifier cgf each document page or a group of
document pages is read during compilation in siicp S7 and is compared S8 with the
information stored by the data file 2. Ifa docmnct%t page;is inserted out of order or is not
associated with the primary document, an error s1gna1 is:generated S9b, and the error is
reconciled (Fig. 7). I no emor occurs S9a, thc collated document is released and
transferred to the next stage $10. Second camera 26b 'detects the primary document and
the corresponding data file 2 is accesscd S11. Ifth; pnmary document is not detected, the
error is reconciled (Fig. 7). If properly detecled, the system determines whether auxiliary
item inserts should be added. If the determination ﬁs ncgatwe the docurnent is transferred

to finishing system 28, such as binder or inserter. ]_f auxlhary materials are to be inserted,
third camera 26¢ detects the next auxiliary 1tem; S13. " If the detected auxiliary item
matches the information contained in the data file 2? Lhe auxzhary item is inseried S14. If
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an incorrect match occurs, the error is reconciled (f"lg 7) If a label is to be placed on the
document, S13 and S14 are performed again. II; otﬁeri words, auxiliary items will be
continually applied to thc document until no othei:‘ aujcilt;ary items exist for a respective
document package. Thus, once all auxiliary matcnsals have been applied, the document is
transferred to the finishing system 28. [ o

Fig. 7 illustrates a flow chart of the 1 proccss by which an error is reconciled
$20. At any time during processing the documenit an: ermr is detected, the system may
divert the document for inspection. Tn the altem‘atlve thc error may be automaticaliy
reconciled. First, the type of error is dctermme‘gi 521 -typically by an error message
generated by the processor. In the event a sca:imcerSa-c failed to detect a primary
document S22, the data file 2 may be accessed 523 ?o détermine if detection of the primary
document is necessary S24 for the current print _%gob. If the current print job does not
require the detection of a pnmary document, ihc:iproc}cgsbr forces-a primary document
detection for all detection equipment downstream ﬁ;'om where the error occurred. In other
words, when a scanmer 26a¢ downstream does not detect a primary document, the
reconciliation process need not be repeated, and apnmary document detection is forced.
In the event that primary document is required, the pmcessor determines the affected
document portion or portions 828, discussed furlherﬁi below;

In the event there is a collation eri'cér SZE’I, ‘which may include any type of
errot in the finishing system, the processor determines aﬁ'écted document portions S28, In

other words, the processor determines which documcnt pomons need be re-printed and

- advanced to the current position in the finishing sgstem 528. To put it another way, the

processor determines if re-print of affected document portlons is possible 828. If not, the
current document will be diverted, and the entire dacument is re-printed, returning to step
83 of Fig. 6 (830, S31). If re-print of affccted dochment porhons is possible, the affected
portions are reprinted S32 by respective printers iGa-n The re-printed documents are
collated, if necessary, and advanced up until thg cn_'or occurred, where the collation
continues. In this way, only the affected portior{:fs ne;ed.; be re-printed, which increases

system efficiency, speed, etc. E
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Other wnique aspects relate to umc;ue software or program products, for
implementing the print stream management system A software or program product
includes information, which may be carried by ai least One machine-readable medium.
The information carried by the medium may be etccutablc code, one or more databases
and/or information regarding management print st:cams - In disclosed embodiments, the
information comprises executable code for causmg one or more programmable cotaputer
systems to implement management of multiple prmf streams

A computer readable medium, as usgid here_m, may be any physical element
or carrier wave, which can bear instructions or codc‘g:for i)exf-forming a sequence of steps in a

machine-readable form or associated data. Examples’ of physical forms of such media

include floppy disks, flexible disks, hard disks, magpcuc tapc, any other magnetic medium,
a CD-ROM, any other optical medium, a RAM a ROM, ‘PROM, an EPROM, a FLASH-
EPROM, any other memory chip or cartridge, as weIl as medla bearing the software in a
scannable format. A carrier wave type of medmm is any type of signal that may carry
digital information representative of the data or thcﬁnstructlons or code for performing the
sequence of steps. Such a carrier wave may be grece_wcd via a wireline or fiber-optic
network, via a modem, or as a radio-frequency oii mfrarcd signal, or any other type of
signal which a computer or the like may receive and decode
Terms relating to computer or macﬁ%ne "readable naedium™ as uvsed herein
refer to any medium that participates in providing 1§15truct;qns to a processor for execution
P
or for camrying data to or from a processor for slofage‘or' manipulation. Such a medium
may take many forms, including but not limited to, inon-volahle media, volatile media, and

transmission mcdia. Non-volatile media include, for examplc optical or magnetic disks.

“Volatile media include dynamic memory, such as mam memory Transmission media

include coaxial cables; copper wire and fiber opuqs, mclnd.mg the wires that comprise a
bus within a computer system. Transmission medm can also take the form of electric or
electromagnetic signals, or acoustic or light Waves suuh as those gencrated during radio
frequency (RF) and infrared (IR) data comumca?ons Common forms of computer or
machine readable media include, for example, a @oppzy {:h'sk, a flexible disk, hard disk,
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magnetic tape, any other magnetic medmm, a CD-ROM, DVD, any other optical medium,

punch cards, paper tape, any other physical medium _: ith patterns of holes, a RAM, a
PROM, and EPROM, a FLASH-EPROM, any other I_'cxﬁory chip or cartridge, a carrier
. |

wave transporting data or instructions, or any oth m'dlum from which a computer can

read. Various forms of computer oi machine readahile edia may be involved in carr}mg

one or more sequences of one or mo:c instructions dr data to a processor for execution.
While the foregoing has described what Lre considered to be the best mode

and/or other preferred embodlmcnts, it is understgod ha“t various modifications may be

made therein and that the mvenﬁon:or inventions desclc sed herein may be Implemented in

various forms and embodiments, and that they may be ‘applied in numerous applications,

TV AT T, O T

only some of which have been described herein.

4. Brief Description of Drawings

Fig. 1 is a simplified flow diagram oi? a print stream management system.
Fig. 2 is a more detailed flow diagram of one embodiment of the print

management system as illustrated by Fig. 1.

Fig. 3 illustrates examples of dete;ctable identifiers positioned on each

document pagc

F1g 4 is a fanctional block diagram qf a PC or workstation.
Fig. 5 llustrates a simplified block chagram of the print merge device.
Fig. 6 illustrates a flow chart of thc process by which the documcnt is

printed, tracked, and collated. :
Fig. 7 illustrates a flow chart of the reconclhatton process.

l. Abstract

The multiple print stream management syst for managmg production of a
document to be created divided mto document port; ns mcludes a printing stage including
a plurality of printers each for prmtmg a rcspccnve iocumcnt portion of the document to
be created; a finishing stage mcludmg One or more 4ssemb1y devices for processing an
output of each of the plurality of pnnters for collatrr g the document portions into a final
document corresponding to the document to be crea ted; and ‘2 processor for tracking each
document portion and for dlrectmg collahon of the clocument portions in accordance with

intended attributes of the final documcnt spcmﬁed m a data Fﬂe for the document to be
created. ' '

2. Representative Draw1ng
Fig. 1




(43) JP 2004-164581 A 2004.6.10

: \ (B Jet for finishing MODs {‘Eﬁ
. i . ¥
-y Printer T © éreditCa:d, etc "
7 .| Resource ; 8 , ! @
N { e —,
Document . Printer : Finishing ‘Diginl Colr B&W
Production | Resource 41 l Stage > Digital B&W }—P
) Offset Printing f—b
. y : oo
| CPU/Dataj| | i° ; {
File ‘ ™ '
1%
\' ffPata File
i |+ Auxiliary | : Control info
i Device(s) Tracking i ::%xclfbining}:f
: Physical i i documents
X verification i ;
:|" Auxiliary / :
: : ;| Device(s) 18- +—,‘_
.- Figure 1
. N [—
A
26b Print Merge
~Are ] Device
26a

i - Figure2

30 32: r‘:

CPU | © |MEM
TO -
NTWK | | COM [ o
<----1p Wl PORTS
INTRF. 34 .

L i M

"N

QS.B‘I.ZAS : )\
] ~ 22b

Fra. O

THIRD

‘ INPUT
STATION

J;/LM

Figure 3

(/(52

FIRST

INPUT
STATION
CENTRAL

“"ACCUMULATION

AREA

OUTPUT

STATION

R

‘5-‘46

SECOND
INPUT
STATION




(44) JP 2004-164581 A 2004.6.10

(Accsss Data File sad
s ‘Determmine If Match -
Creats Dam File aud
Corresponding Print Files
ilis YES NO,
; sis
s Print Documeat Partions and sead 2 N
completed 190 1o Merge Devies

s4 - if:

ot Reconell
Exist ©

Detact Document Tentifier

[Determine Affected
| Document Portion(s)

ine if Re-Print of 529
|Affected Document
Portion(s) is bossible
S8

[ d are docurnent order
e

/ 596

Return to Step after the
Affirmative Detection of

the Primary Document
831
lmu H
yhther stz :
Figure 7
YES N




	bibliographic-data
	abstract
	claims
	description
	drawings
	overflow
	foreign-language-body

