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DETERMINING IMPOSITION OF PRINTABLE OBJECTS

FIELD
[0001] Embodiments of the present invention relate generally to determining

the imposition of printable objects on a medium.

BACKGROUND

[0002] Commercial printers often use large sheets of paper that they fold, cut,
and trim to the finished size. Imposition is the task of printing multiple jobs on a
single sheet of paper in a particular order so that they come out in the correct
sequence when cut and folded. The increasing trend of occupying low-cost
operators with no tradition of dealing with imposition and little technical
appreciation of the requirements, dictate current demands from digital printers to
look for low-cost solutions that can simplify imposition appropriate for various

requirements.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Figure 1 illustrates a block diagram of imposition layouts in

accordance with embodiments of the present technology.

[0004] Figure 2 illustrates a flowchart of an example method for determining
imposition of printable objects with variable dimensions in accordance with

embodiments of the present technology.

[0005] Figure 3 illustrates a flowchart of an example method for determining
imposition of printable objects with variable dimensions in accordance with

embodiments of the present technology.

[0006] The drawings referred to in this description of embodiments should

be understood as not being drawn to scale except if specifically noted.
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DESCRIPTION OF EMBODIMENTS

[0007] Reference will now be made in detail to embodiments of the present
technology, examples of which are illustrated in the accompanying drawings.
While the technology will be described in conjunction with various
embodiment(s), it will be understood that they are not intended to limit the
present technology to these embodiments. On the contrary, the present
technology is intended to cover alternatives, modifications and equivalents,
which may be included within the spirit and scope of the various embodiments

as defined by the appended claims.

[0008] Furthermore, in the following description of embodiments, numerous
specific details are set forth in order to provide a thorough understanding of the
present technology. However, the present technology may be practiced without
these specific details. In other instances, well known methods, procedures,
components, and circuits have not been described in detail as not to

unnecessarily obscure aspects of the present embodiments.

[0009] Unless specifically stated otherwise as apparent from the following

discussions, it is appreciated that throughout the present description of

embodiments, discussions utilizing terms such as “receiving”, “determining”,

“sorting,” “modifying”, or the like, refer to the actions and processes of a
computer system, printer or similar electronic computing device. The computer

system or similar electronic computing device manipulates and transforms data
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represented as physical (electronic) quantities within the computer system's
registers and memories into other data similarly represented as physical
quantities within the computer system memories or registers or other such
information storage, transmission, or display devices. Embodiments of the
present technology are also well suited to the use of other computer systems

such as, for example, optical and mechanical computers.

QOverview of Discussion

[0010] Embodiments of the present technology utilize processes and
methods, which may include the use of algorithms, which are used to determine
the layout or imposition of printable objects on a medium where the printable

objects have various dimensions.

[0011] Imposition is the task of printing multiple jobs on a single sheet of
paper in a particular order so that they come out in the correct sequence when
cut and folded. This task is increasingly being integrated into the pre-press
workflow, so automatically choosing an appropriate solution becomes more
important for providing the tools to intelligently handle the process. This together
with the increasing trend of occupying low-cost operators with no tradition of
dealing with imposition and little technical appreciation of the requirements,
dictate current demands from digital printers to look for low-cost solutions that
can simplify or automate imposition appropriate for their sheet size, run lengths

and turn-round times.
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[0012] In essence, the imposition task involves a subtask, known by ganging,
that aims at minimizing trim waste. Some products can be driven by a script to
provide automated fixed impositions for uniformly sized ganged elements like
business cards. These elements are laid on a single sheet and are later
separated by end-to-end cuts that are parallel to the edge of the sheet
(guillotine cuts). It has been shown that these simple strategies of ganging
several printable objects, or jobs, together on the same sheet can substantially
save running time and paper. Unfortunately, achieving the optimal layout for the
ganging of multiple jobs on a single sheet where the size of the jobs varies is

highly challenging.

[0013] Various embodiments of the present technology create optimization
methods for the imposition of printable objects with variable dimensions. Two
objectives of the present technology are (1) to optimize the use of raw materials
in the printing process, namely reducing the number of sheets used in the
process and (2) to optimize operator effort and labor by reducing the number of

cuts needed to separate between the jobs.

[0014] In one embodiment, guillotine cuts (end-to-end cuts parallel to the edge
of the medium) are employed to separate printable objects after printing.
Therefore, imposition techniques of the present technology determine layouts
and sub layouts that allow for guillotine cuts. In one embodiment, imposition
techniques of the present technology allow the printable objects to be rotated by

90 degrees when determining layouts and sub layouts.
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[0015] The following discussion will demonstrate various hardware, software,
and firmware components that are used with and in printers, devices and
computer systems used for determining the imposition of printable objects on a
medium using various embodiments of the present technology. Furthermore,
the printers, devices, computer systems and their methods may include some,
all, or none of the hardware, software, and firmware components discussed

below.

Embodiments of Determining the Imposition of Printable Objects

[0016] With reference now to Figure 1, a block diagram of example layouts
of printable objects. Layout 100 and Layout 150 includes object 105, object
110, object 115, object 120 and object 125. Layout 100 and Layout 150

should not be construed to limit the present technology.

[0017] Objects 105, 110, 115, 120 and 125 represent printable objects, each
composes of different dimensions, in accordance with embodiments of the
present technology. A printable object may also be known in the art as a job
or print job. Printable objects include, but are not limited to, images, photos,
photo albums, text, business cards, documents, etc. The present technology
may be employed using a variety pf printing technology. For example, the
printable objects may be printed on a printer, a digital printer, a printing press,
etc. Various mediums may also be used in which to print on, such as paper,

photo paper, card stock, etc. Processes used by the present technology for
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determining the imposition of printable objects on a medium may take place
on a computer system independent of the printer used to print the printable
objects onto the medium. In one embodiment, processors, circuits and other
hardware associated with a printer may be used for determining the imposition

of printable objects on a medium.

[0018] Layout 100 illustrates a potential layout of objects 105, 110, 115, 120
and 125. In layout 100, the objects are positioned in a manner that would not
allow a guillotine cut of the medium without cutting though one of the objects.
For example, a guillotine cut that would separate object 105 and object 110
would cut through object 120. Therefore, layout 100 represents a layout that
is unacceptable for guillotine cuts. Guillotine cuts are desirable to increase the
efficiency of separating printable objects that are printed on the same medium
and need to be separated. Various technology solutions exist for creating

guillotine cuts and may be used with embodiments of the present technology.

[0019] Layout 150 illustrates a different potential layout of objects 105, 110,
115, 120 and 125. In layout 150, the objects are positioned in a manner that
would allow a guillotine cut of the medium without cutting though one of the
objects. For example, a guillotine cut that would separate object 120 and
object 110 would not pass through any other objects. The dotted line layout
150 serves to demonstrate that such a guillotine cut would separate object
120 and object 110 and would then only cut through portions of the medium

that do not contain printable objects.
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[0020] Layout 150 also comprises sub layouts 155 and 160. Sub layout 155
comprises objects 120 and 105 while sub layout 160 comprises objects 110,
115 and 125. It should be noted that both sub layouts 155 and 160 include
unused portion of the medium that may be referred to as trim. Once sub
layout 155 is separated using a guillotine cut, object 120 may be separated
from object 105 using a guillotine cut. Object 105 may then be separated from

the trim using two more guillotine cuts.

[0021] The objects in sub layout 160 may then be separated using similar
guillotine cut techniques. In one embodiment, a layout may be comprised of
sub layouts and sub sub layouts. For example, a sub layout may comprise
four printable objects. That sub layout may be comprised of two sub sub
layouts each of which comprise two printable objects. It should be
appreciated that a layout for a given medium is not limited by the number of

printable objects, sub layouts, or iterative sub layouts within sub layouts.

[0022] In determining a layout, the present technology may rotate a printable
object 90 degrees. For example, the position of object 120 in layout 100 is

rotated 90 degrees relative to its position in layout 150.

[0023] One goal of the present technology is to limit the quantity of a
medium used to print the printable objects. However, this goal may be offset

by the manageability of a given imposition. For example, an imposition may
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include n number of objects that are comprised of three different dimensions.
The imposition may layout the objects in a manner that will include the most
objects on a single medium. However, a more manageable approach may
place objects of the same dimensions next to each other on the single medium
thus allowing two guillotine cuts to separate the medium into three pieces
where each piece has objects of only one dimension. This allows an optimal
solution for allowing n objects to be separated using the fewest cuts. In one
embodiment, it may be said that the solution is manageable if n jobs on the
same medium can be separated using at most n guillotine cuts (i.e., each
printable object can be separated from its “neighboring” printable objects by a

single cut).

[0024] In one embodiment, the optimal manageability is achieved by sorting
printable objects in a non-decreasing order. Hence, printable objects of the

same dimension are considered by the algorithm in consecutive iterations.

[0025] In one embodiment, the processes of the present technology employ
algorithms for the layout determination. In one embodiment, algorithms
termed two-dimensional bin packing may be used for part of the layout
determination. In two-dimensional bin packing, there are n printable objects
each with a width w and a height h. In one embodiment, a printable object
may be rotated 90 degrees during the layout determination thus interchanging
the width w and height h of the object. Therefore more permutations for the

layout may be discovered in the process.
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[0026] Algorithms used by the present technology are computationally fast.
For example, in one embodiment, the complexity of a sorting algorithm may be

O (N * log N).

[0027] In the art, a basic solution to the two-dimensional bin packing
problem is the first-fit decreasing policy which is described as follows. At the
first step all items are sorted in a non-decreasing order according to their
heights. The current item is then packed into the first bin which can
accommodate it, or on the bottom of a new one, if no such bin exists; in the
former case the item is packed onto the first existing shelf which can
accommodate it, or by initializing a new one if no such shelf exists. Such

techniques may be applied to the present technology.

[0028] The first fit decreasing policy is investigated in Equation 1. Given an
instance | of the bin packing problem, denote by FFD(l) the number of pages
that are needed in a solution obtained by the first fit decreasing policy and
denote by OPT(l) the number of pages that are needed according to the

optimal solution. Thus, it is shown in Equation 1 that

FFD(I) < (17/10) - OPT(l) + 1 Equation 1

[0029] However, this solution to the two-dimensional bin packing problem

does not account for the use of guillotine cuts of a printable medium.
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Accordingly, it must be verified that the arrangement of items obtained by
FFD(l) can be separated using end to end cuts that parallel an edge of the
medium. Yet, it is easy to see that these arrangements preserve the guillotine
constraints since they are organized according to shelves; hence, it is always
possible to separate the shelves from each other (using end-to-end cuts) and
then separate all the jobs that belong to the same shelf. In other words, the
solution obtained by Algorithm FFD(l) provides a feasible solution for guillotine
cuts. On the other hand, since imposing the guillotine constraints can only

restrict the space of feasible solutions it holds that

OPT(I) < OI:)-I-guillotine(l) Equation 2

where OPT giioiine iS the optimal solution obtained for the case where the

guillotine requirement is enforced. Thus, from Equation 1 and Equation 2 it

follows that

FFED(I) = (17/10) - OPT guinotine (1) + 1 Equation 3

[0030] Thus embodiments of the present technology increase the efficiency

of imposition layouts by reducing the quantity of medium used, the number of

cuts, the run time of the print operation and the labor of the operator.



WO 2012/057797 PCT/US2010/054796
12

Operation

[0031] More generally, in embodiments in accordance with the present
invention, are for determining imposition of printable objects with variable
dimensions. Such methods can be implemented using computer system

associated with printer.

[0032] Figure 2 is a flowchart illustrating process 200 for determining
imposition of printable objects with variable dimensions, in accordance with
one embodiment of the present invention. In one embodiment, process 200 is
carried out by processors and electrical components under the control of
computer readable and computer executable instructions stored on a
computer-usable storage medium. The computer readable and computer
executable instructions reside, for example, in data storage features such as
computer usable volatile and non-volatile memory. The computer usable
medium may be non-transitory. However, the computer readable and
computer executable instructions may reside in any type of computer-usable

storage medium.

[0033] In one embodiment, process 200 is used to determining imposition of
printable objects with variable dimensions. It should be appreciated that the

steps of process 200 may not need to be executed in the order they are listed
in. Additionally, embodiments of the present technology do not require that all
of the steps of process 200 be executed to determining imposition of printable

objects with variable dimensions. At step 202, a plurality of printable objects
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are received, at a computer system, to be printed on a medium, wherein the

plurality of printable objects comprise a plurality of dimensions.

[0034] At step 204, a print layout is determined, at the computer system, for
the plurality of printable objects such that the print layout comprises a plurality
of sub layouts wherein each of the plurality of sub layouts comprises at least
one printable object and wherein at least one sub layout can be separated
from the plurality of the sub layouts using an end to end cut of the medium that
parallels an edge of the medium. In one embodiment, the print layout is
further determined using the step of process 300 of Figure 3. In one
embodiment, the printable objects may be rotated 90 degrees to interchange

the width and height of said printable objects.

[0035] At step 206, a print layout is further determined for each of the
plurality of sub layouts wherein at least one printable object can be separated
from the sub layout using an end to end cut of the medium that parallels an
edge of the medium. In one embodiment, the sub layouts further comprise

sub sub layouts.

[0036] Figure 3 is a flowchart illustrating process 300 for determining
imposition of printable objects with variable dimensions, in accordance with
one embodiment of the present invention. In one embodiment, process 300 is
carried out by processors and electrical components under the control of

computer readable and computer executable instructions stored on a
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computer-usable storage medium. The computer readable and computer
executable instructions reside, for example, in data storage features such as
computer usable volatile and non-volatile memory. The computer usable
medium may be non-transitory. However, the computer readable and
computer executable instructions may reside in any type of computer-usable

storage medium.

[0037] In one embodiment, process 300 is used to determining imposition of
printable objects with variable dimensions. It should be appreciated that the

steps of process 300 may not need to be executed in the order they are listed
in. Additionally, embodiments of the present technology do not require that all
of the steps of process 300 be executed to determining imposition of printable

objects with variable dimensions.

[0038] At step 302, a width and height of each of the plurality of printable

objects are determined.

[0039] At step 304, the plurality of printable objects are sorted in a non-

decreasing order according to the height of the plurality of printable objects.

[0040] At step 306, the quantity of the medium to be employed to print the

printable objects is determined.
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CLAIMS

1. A method for determining imposition (100 and 150) of printable objects
(105, 110, 115, 120 and 125) with variable dimensions, said method comprising:

receiving (202) a plurality of printable objects (105, 110, 115, 120 and
125), at a computer system, to be printed on a medium, wherein said plurality of
printable objects comprise a plurality of dimensions; and

determining (204) a print layout (150), at said computer system, for said
plurality of printable objects such that said print layout comprises a plurality of
sub layouts (155 and 160) wherein each of said plurality of sub layouts
comprises at least one printable object and wherein at least one sub layout can
be separated from said plurality of said sub layouts using an end to end cut of

said medium that parallels an edge of said medium.

2. The method of Claim 1, further comprising:

further determining (206) a print layout (150) for each of said plurality of
sub layouts (155 and 160) wherein at least one printable object can be
separated from said sub layout using an end to end cut of said medium that

parallels an edge of said medium.

3. The method of Claim 2 wherein at least one of said plurality of sub

layouts (155 and 160) comprises a plurality of printable objects.

SUBSTITUTE SHEET (RULE 26)
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4. The method of Claim 1 wherein said determining a print layout further
comprises:

determining (302) a width and height of each of said plurality of printable
objects;

sorting (304) said plurality of printable objects in a non-decreasing order
according to the height of said plurality of printable objects; and

determining (306) the quantity of said medium to be employed to print

said printable objects.

5. The method of Claim 4 wherein said sorting said plurality of printable
objects (105, 110, 115, 120 and 125) allows said printable objects to be rotated

90 degrees to interchange the width and height of said printable objects.

6. The method of Claim 1 wherein said plurality of printable objects (105,
110, 115, 120 and 125) comprises at least two printable objects that have the

same dimensions and a third printable object of different dimensions.

7. The method of Claim 1 wherein said plurality of sub layouts (155 and

160) comprises at least one sub layout with a plurality of printable objects that

require a sub sub layout of said sub layout.

8. A computer-usable storage medium having instructions embodied therein

that when executed cause a computer system to perform a method for

SUBSTITUTE SHEET (RULE 26)
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determining imposition (100 and 150) of printable objects (105, 110, 115, 120
and 125) with variable dimensions, said method comprising:

receiving (202) a plurality of printable objects (105, 110, 115, 120 and
125), at a computer system, to be printed on a medium, wherein said plurality of
printable objects comprise a plurality of dimensions; and

determining (204) a print layout (150), at said computer system, for said
plurality of printable objects such that said print layout comprises a plurality of
sub layouts (155 and 160) wherein each of said plurality of sub layouts
comprises at least one printable object and wherein at least one sub layout can
be separated from said plurality of said sub layouts using an end to end cut of
said medium that parallels an edge of said medium; and

further determining (206) a print layout (150) for each of said plurality of
sub layouts (155 and 160) wherein at least one printable object can be
separated from said sub layout using an end to end cut of said medium that

parallels an edge of said medium.

9. The computer-usable storage medium of Claim 8 wherein said
determining a print layout further comprises:

determining (302) a width and height of each of said plurality of printable
objects;

sorting (304) said plurality of printable objects in a non-decreasing order
according to the height of said plurality of printable objects; and

determining (306) the quantity of said medium to be employed to print

said printable objects.

SUBSTITUTE SHEET (RULE 26)
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10.  The computer-usable storage medium of Claim 8 wherein said sorting
said plurality of printable objects (105, 110, 115, 120 and 125) allows said
printable objects to be rotated 90 degrees to interchange the width and height of

said printable objects.

11.  The computer-usable storage medium of Claim 8 wherein said plurality of
printable objects (105, 110, 115, 120 and 125) comprises at least two printable
objects that have the same dimensions and a third printable object of different

dimensions.

12.  The computer-usable storage medium of Claim 8 wherein at least one of
said plurality of sub layouts (155 and 160) comprises a plurality of printable

objects.

13.  The computer-usable storage medium of Claim 8 wherein said plurality of
sub layouts (155 and 160) comprises at least one sub layout with a plurality of

printable objects that require a sub sub layout of said sub layout.

14. A method for determining imposition (100 and 150) of printable objects

(105, 110, 115, 120 and 125) with variable dimensions, said method comprising:
receiving (202) a plurality of printable objects (105, 110, 115, 120 and

125), at a computer system, to be printed on a medium, wherein said plurality of

printable objects comprise a plurality of dimensions; and

SUBSTITUTE SHEET (RULE 26)
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determining (204) a print layout (150), at said computer system, for said
plurality of printable objects such that said print layout comprises a plurality of
sub layouts (155 and 160) wherein each of said plurality of sub layouts
comprises at least one printable object and wherein at least one sub layout can
be separated from said plurality of said sub layouts using an end to end cut of
said medium that parallels an edge of said medium, wherein said determining
further comprises:
determining (302) a width and height of each of said plurality of
printable objects;
sorting (304) said plurality of printable objects in a non-decreasing
order according to the height of said plurality of printable objects; and
determining (306) the quantity of said medium to be employed to

print said printable objects.

15.  The method of Claim 14 wherein said sorting said plurality of printable

objects (105, 110, 115, 120 and 125) allows said printable objects to be rotated

90 degrees to interchange the width and height of said printable objects.

SUBSTITUTE SHEET (RULE 26)
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PROCESS
200

A PLURALITY OF PRINTABLE OBJECTS ARE RECEIVED, AT A COMPUTER SYSTEM, TO BE PRINTED ON A
MEDIUM, WHEREIN THE PLURALITY OF PRINTABLE OBJECTS COMPRISE A PLURALITY OF DIMENSIONS.
202

v

A PRINT LAYOUT IS DETERMINED, AT THE COMPUTER SYSTEM, FOR THE PLURALITY OF PRINTABLE
OBJECTS SUCH THAT THE PRINT LAYOUT COMPRISES A PLURALITY OF SUB LAYOUTS WHEREIN EACH OF
THE PLURALITY OF SUB LAYOUTS COMPRISES AT LEAST ONE PRINTABLE OBJECT AND WHEREIN AT LEAST
ONE SUB LAYOUT CAN BE SEPARATED FROM THE PLURALITY OF THE SUB LAYOUTS USING AN END TO END
CUT OF THE MEDIUM THAT PARALLELS AN EDGE OF THE MEDIUM.

204

A PRINT LAYOUT IS FURTHER DETERMINED FOR EACH OF THE PLURALITY OF SUB LAYOUTS WHEREIN AT
LEAST ONE PRINTABLE OBJECT CAN BE SEPARATED FROM THE SUB LAYOUT USING AN END TO END CUT
OF THE MEDIUM THAT PARALLELS AN EDGE OF THE MEDIUM.

206

FIG. 2
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PROCESS
300

A WIDTH AND HEIGHT OF EACH OF THE PLURALITY OF PRINTABLE OBJECTS ARE
DETERMINED.
302

!

THE PLURALITY OF PRINTABLE OBJECTS ARE SORTED IN A NON-DECREASING ORDER
ACCORDING TO THE HEIGHT OF THE PLURALITY OF PRINTABLE OBJECTS.
304

l

THE QUANTITY OF THE MEDIUM TO BE EMPLOYED TO PRINT THE PRINTABLE OBJECTS
IS DETERMINED.
306

FIG. 3



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2010/054796

A. CLASSIFICATION OF SUBJECT MATTER

GOG6F 17/21(2006.01)i, GO6F 3/12(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO6F 17/21; GO6K 15/00; GO6F 17/00, GO3G 15/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:layout,object,area,cutting

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2010-0199173 A1 (MOROOKA, HIDEKAZU) 05 August 2010 1-3,6,8,11-12
See abstract, figure 15-26, descriptions [0133]-[0179], and claims.

*Claim 5 which is preceded by claim 2 in this PCT application is denoted as c¢
laim 3 in "Relevant to Claim No." field of this ISR.

A US 2007-0253029 Al (YAMAGUCHI, NAOHIRO) 01 November 2007 1-15
See abstract and claims.

A KR 10-2005-0109867 A (SAMSUNG ELECTRONICS CO., LTD.) 22 November 2005 1-15
See abstract and claims.

A KR 10-2008-0005085 A (SEIKO EPSON CORPORATION) 10 January 2008 1-15
See abstract and claims.

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
29 JULY 2011 (29.07.2011) 02 AUGUST 2011 (02.08.2011)
Name and mailing address of the ISA/KR Authorized officer o
' Korean Intellectual Property Office o
Government Complex-Daejeon, 189 Cheongsa-ro, LEE, Jong Ick
. Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8373

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2010/054796
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010-0199173 A1 05.08.2010 JP 2010-182039 A 19.08.2010
US 2007-0253029 A1 01.11.2007 JP 2007-299286 A 15.11.2007
KR 10-2005-0109867 A 22.11.2005 None
KR 10-2008-0005085 A 10.01.2008 CN 101221557 A 16.07.2008
EP 1876537 A2 09.01.2008
JP 04-665933 B2 21.01.2011
JP 2008-035475 A 14.02.2008
US 2008-0024501 A1 31.01.2008

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report

