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(57) ABSTRACT

The invention provides a layout-rule generation system suit-
able for reflecting the layout of an existing document to the
result of automatic layout. A layout unit can generate a layout
rule on the basis of the positional relationship of at least two
of multiple split regions in an electronic document and gen-
erate a layout template on the basis of the electronic document
and register the generated template in a template registration
DB in association with the generated layout rule. The layout
unit can select layout elements from a layout-element regis-
tration DB and arranges the selected layout elements in the
layout region according to the layout rule and the layout
template generated for the same electronic document.
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LAYOUT-RULE GENERATION SYSTEM,
LAYOUT SYSTEM, LAYOUT-RULE
GENERATION PROGRAM, LAYOUT
PROGRAM, STORAGE MEDIUM, METHOD
OF GENERATING LAYOUT RULE, AND
METHOD OF LAYOUT

BACKGROUND

Aspects of the invention can relate to a system, a program,
and a method for generating a layout rule. In particular, the
invention can relate to a system for generating a layoutrule, a
layout system, a grogram for generating a layoutrule, a layout
program, a storage medium, a method of generating a layout
rule, and a layout method, which are suitable for reflecting the
layout of an existing document to the result of automatic
layout.

Related art techniques of automatic layout to provide a
document-image region splitting method is disclosed are dis-
closed in, for example JP-A-62-86465, and a document-
logic-structure recognition system is disclosed in, for
example JP-A-5-159101.

The invention described in JP-A-62-86465 includes the
step of extracting a rectangle that circumscribes each con-
nected component in a document image including a character
region and a figure or photograph region, the step of deter-
mining a mean size of a character-circumscribing rectangle
constructing a vertical or lateral character string from the
adjacency relationship of the circumscribing rectangles, and
the step of discriminating the character region from the figure
or photograph region other than the character region, with
reference to the mean size.

In the invention described in JP-A-5-159101, a document
image inputted by an input section is split into multiple ele-
ments by a document-image splitting section. A matching
processing section investigates to which of structure models
defined in a structure-model management section the rela-
tionship between the elements in the inputted document
image matches to determine to which of the logic-structure
elements in the structure models each element corresponds. A
contents recognition section performs contents recognition
with the attributes of the logic-structure elements of the cor-
responding structure model recognized by the matching pro-
cessing section as parameters.

SUMMARY

In automatic layout, for example, designers etc. design
several layout models in advance and then perform layout
based on the layout models, because routine layout may dam-
age ease of view and appearance. Specifically speaking, a
layout template that specifies a layout in which multiple infor-
mation storage frames are arranged in a specified layout
region is produced in advance, and at a layout job, layout
elements (e.g., character information and image information)
being laid out are stored in each information storage frame
according to the layout template and as such, the layout
elements are arranged in the layout region.

However, it takes much time and labor to produce layout
templates manually one by one. Accordingly, it is convenient
to extract a layout from an existing laid-out document to form
a layout template automatically. For example, the following
method of generating a layout template is conceivable: an
existing document is read with a scanner etc. to generate a
document image and then the document image is segmented
in the unit of regions in which the layout elements are
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2

arranged and, for each of the split regions, an information
storage frame corresponding to its size and layout position is
generated.

However, when a new layout element is laid out according
to the layout template thus generated, the size or layout posi-
tion of the information storage frame can be changed depend-
ing on the amount of information of the layout element. As a
result, for example, a document that is the original of the
layout template has two layout elements aligned center, while
a layout result obtained by laying out a new layout element
may not be aligned center. This can pose the problem that the
layout of an original document cannot be suitably reflected to
the result of automatic layout.

In the invention described in JP-A-62-86465, a document
image is merely split into a character region and a photograph
region, so that it is difficult to solve the above problems.

In the invention described in JP-A-5-159101, a structure
model that matches the logic structure of a document image is
merely determined and the contents of the document image
are recognized, so that it is also difficult to solve the above
problems.

Aspects of the invention are made in view of the unsolved
problems of the related art techniques. Accordingly, it is an
object of the invention to provide a system for generating a
layoutrule, alayout system, a program for generating a layout
rule, a layout program, a storage medium, a method of gen-
erating a layout rule, and a layout method, which are suitable
for reflecting the layout of an existing document to the result
of automatic layout.

In order to suitably reflect the layout of an existing docu-
ment to the result of automatic layout in accordance with a
layout template, it can be desirable to generate a layout rule
applied to the existing document from the document and
arrange layout elements in accordance with the generated
layout rule and the layout template.

An exemplary layout-rule generation system of JP-A-62-
86465 is provided which generates a layout rule on the basis
of an electronic document in which a specified layout region
is divided into a plurality of segmented regions. The system
can include layout-rule generation device for generating the
layout rule on the basis of the positional relationship between
at least two of the plurality of segmented regions. With such
a structure, a layout rule is generated by the layout-rule gen-
eration device on the basis of the positional relationship
between at least two of the plurality of segmented regions.
This can offer the advantage that a layout rule applied to an
electronic document can be generated relatively easily. The
use of the generated layout rule in combination with a layout
template for the layout of layout elements also offers the
advantage that the layout of the electronic document can be
reflected to the layout result in a relatively appropriate man-
ner.

Here, the electronic document may have any data struc-
tures in which the layout region is segmented, for example,
the layout region may be actually divided or logically divided.
In the latter case, for example, the coordinate information of
the layout elements can be stored in the format of the elec-
tronic document. Thus, the split state of the electronic docu-
ment can be determined from the format of the electronic
document. The same is applied to other exemplary layout
systems of the invention, exemplary layout-rule generation
programs of the invention, the layout program of the inven-
tion, the storage mediums of the invention, exemplary layout-
rule generation methods of the invention, and exemplary lay-
out method of the invention.

The split region denotes a region in which a layout element
is arranged, which may have the same size as a layout element
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in which the entire layout element is contained, or may not
contain the entire layout element but part of the layout ele-
ment, or alternatively, may contain part or all of the layout
element and its surrounding region. The same can be applied
to the other aspects of the invention.

The layout element includes character information, image
information, and other components of layout. The same can
be applied to other aspects of the invention.

In the above exemplary layout-rule generation system, the
layout region has two sides parallel to a first direction and two
sides parallel to a second direction perpendicular to the first
direction as outer periphery. When it is determined that virtual
lines connecting the respective representative points of two of
the plurality of segmented regions are parallel or approxi-
mately parallel, or perpendicular or approximately perpen-
dicular to the first direction, the layout-rule generation device
generates a layout rule that specifies to align the positions in
the second direction of layout elements to be arranged in the
two segmented regions. With such a structure, when it is
determined that virtual lines connecting the respective repre-
sentative points of two of the plurality of segmented regions
are parallel or approximately parallel, or perpendicular or
approximately perpendicular to the first direction, the layout-
rule generation device generates a layout rule that specifies to
align the positions in the second direction of layout elements
to be arranged in the two segmented regions.

This can provide an advantage that a layout rule that speci-
fies to align the positions in the second direction of layout
elements can be relatively easily generated from an electronic
document. The use of the generate layout rule in combination
with a layout template for the layout of layout elements also
offers the advantage that the layout of the electronic docu-
ment can be reflected to the layout result in a relatively appro-
priate manner.

Here the representative point is a point of any one point
inside the split region and on the boundary, which seems to be
important for layout. For example, for a rectangular or
another polygonal split region, the apex, the central point, or
the center of gravity of the split region can be the represen-
tative point; for a circular or elliptic split region, or another
region whose outer periphery is curved, the central point or
the center of gravity can be the representative point. The same
is applied to other aspects of the invention.

Here, the range of “parallel or approximately parallel” can
denote the range of a specified angle with reference to a
horizontal line or the range that can be rationally determined
to be parallel by a person. This can also apply to the range of
“perpendicular or approximately perpendicular”” The same is
applied to the other aspects of the invention.

In the above layout-rule generation system, when it is
determined that the respective representative points of at least
three of the plurality of segmented regions are arranged on a
straight line or an approximately straight line, the layout-rule
generation device can generate a layout rule that specifies to
arrange layout elements to be arranged in the at least three
segmented regions on a straight line. With such a structure,
when it is determined that the respective representative points
of at least three of the plurality of segmented regions are
arranged on a straight line or an approximately straight line,
the layout-rule generation device generates a layout rule that
specifies to arrange layout elements to be arranged in the at
least three segmented regions on a straight line.

This offers the advantage that a layout rule that specifies to
arrange layout elements on a straight line can relatively easily
be generated from the electronic document. The use of the
generated layout rule in combination with a layout template
for the layout of layout elements also offers the advantage that
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the layout of the electronic document can be reflected to the
layout result in a relatively appropriate manner.

Here, the range of “on a straight line or an approximately
straight line” denotes the range of a specified distance with
reference to the straight line or the range that can be rationally
determined to be on the straight line by a person. The same is
applied to the other aspects of the invention

In the above layout-rule generation system, when it is
determined that the distances between the representative
point of a selected segmented region selected from the plu-
rality of segmented regions and the respective representative
points of at least two of segmented regions other than the
selected segmented regions are equal or approximately equal,
a layout-rule generation device generates a layout rule that
specifies to arrange layout elements to be arranged in the at
least two segmented regions at equal distance from the layout
element arranged in the selected segmented region. With such
a structure, when it is determined that the distances between
the representative point of a selected segmented region
selected from the plurality of segmented regions and the
respective representative points of at least two of segmented
regions other than the selected segmented regions are equal or
approximately equal, the layout-rule generation device gen-
erates a layout rule that specifies to arrange layout elements to
be arranged in the corresponding segmented regions at equal
distance from the layout element arranged in the selected
segmented region.

This offers the advantage that a layout rule that specifies to
arrange layout elements at an equal distance from a certain
layout element can be generated from an electronic document
relatively easily. The use of the generate layout rule in com-
bination with a layout template for the layout of layout ele-
ments also offers the advantage that the layout of the elec-
tronic document can be reflected to the layout result in a
relatively appropriate manner.

In the above layout-rule generation system, when it is
determined that the distances between a reference point
selected from the layout region and the respective represen-
tative points of at least two of the plurality of segmented
regions are equal or approximately equal, the layout-rule
generation device generates a layout rule that specifies to
arrange layout elements to be arranged in the at least two
segmented regions at an equal distance from the reference
point. With such a structure, when it is determined that the
distances between a reference point selected from the layout
region and the respective representative points of at least two
of the plurality of segmented regions are equal or approxi-
mately equal, the layout-rule generation means generates a
layout rule that specifies to arrange layout elements to be
arranged in the corresponding segmented regions at an equal
distance from the reference point.

This can offer the advantage that a layout rule that specifies
to arrange a plurality of layout elements at an equal distance
from the reference point in the layout region can be generated
from an electronic document relatively easily. The use of the
generated layout rule in combination with a layout template
forthe layout of layout elements also offers the advantage that
the layout of the electronic document can be reflected to the
layout result in a relatively appropriate manner.

Here, the reference point is a point of any one point in the
layout region, which seems to be important for layout. For
example, the center of the layout region, the respective
apexes, central points, or center of gravity of the rectangular
regions formed by dividing the layout region equally can be
the reference point. The same is applied to the other aspects of
the invention.
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In the above layout-rule generation system, when it is
determined that the angles between virtual lines connecting
the representative point of the selected segmented region
selected from the plurality of segmented regions and the
respective representative points of at least three of segmented
regions other than the selected segmented region are equal or
approximately equal, a layout-rule generation device gener-
ates a layout rule that specifies to arrange layout elements to
be arranged in the at least three segmented regions at an equal
angle with the layout element arranged in the selected seg-
mented region as the center. With such a structure, when it is
determined that the angles between virtual lines connecting
the representative point of the selected segmented region
selected from the plurality of segmented regions and the
respective representative points of at least three of segmented
regions other than the selected segmented region are equal or
approximately equal, the layout-rule generation device gen-
erates a layout rule that specifies to arrange layout elements to
be arranged in the corresponding segmented regions at an
equal angle with the layout element arranged in the selected
segmented region as the center.

This can offer the advantage that a layout rule that specifies
to arrange layout elements at an equal angle with a certain
layout element as the center can be generated relatively easily
from an electronic document. The use of the generated layout
rule in combination with a layout template for the layout of
layout elements also offers the advantage that the layout of the
electronic document can be reflected to the layout result in a
relatively appropriate manner.

In the above layout-rule generation system, when it is
determined that the angles between virtual lines connecting a
reference point selected from the layout region and the
respective representative points of at least three of the plural-
ity of segmented regions are equal or approximately equal,
the layout-rule generation device generates a layout rule that
specifies to arrange layout elements to be arranged in the at
least three segmented regions at an equal angle with the
reference point as the center. With such a structure, when it is
determined that the angles between virtual lines connecting a
reference point selected from the layout region and the
respective representative points of at least three of the seg-
mented regions are equal or approximately equal, the layout-
rule generation device generates a layout rule that specifies to
arrange layout elements to be arranged in the corresponding
segmented regions at an equal angle with the reference point
as the center.

This offers the advantage that a layout rule that specifies to
arrange layout elements at an equal angle with the reference
point as the center can be generated relatively easily from an
electronic document. The use of the generated layout rule in
combination with a layout template for the layout of layout
elements also offers the advantage that the layout of the
electronic document can be reflected to the layout result in a
relatively appropriate manner.

An exemplary layout system of Invention 8 is provided
which lays out layout elements in accordance with a layout
template that specifies the layout of a predetermined layout
region. The system can include a template generation device
for generating the layout template on the basis of an electronic
document in which the layout region is segmented into a
plurality of segmented regions, a layout-rule generation
device for generating a layout rule on the basis of the posi-
tional relationship between at least two of the plurality of
segmented regions, a layout-element storage device for stor-
ing a plurality of the layout elements, a layout-element selec-
tion device for selecting the layout elements from the layout-
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element storage means, and a layout device for laying out the
layout elements selected by the layout-element selection
means.

The layout device arranges the layout elements in the lay-
out region according to the layout rule generated by the lay-
out-rule generation device and the layout template generated
by the template generation device for the same electronic
document.

With such a structure, a layout rule is generated by the
layout-rule generation device on the basis of the positional
relationship between at least two of the plurality of segmented
regions, a layout template is generated by the template gen-
eration device on the basis of an electronic document, layout
elements are selected from the layout-element storage device
by the layout-element selection device; and the selected lay-
out elements are arranged in the layout region by the layout
device according to the layout rule and layout template gen-
erated for the same electronic document.

This can offer the advantage of generating a layout rule
applied to an electronic document relatively easily. This also
offers the advantage of reflecting the layout of the electronic
document to the result of layout by the layout means in a
relatively appropriate manner. Here, the “layout” denotes a
display layout when the layout is performed for the purpose of
screen display and a print display for the purpose of a layout
to be printed on paper. The same is applied to the other aspects
of the invention.

The layout-element storage means stores layout elements
by every possible means and at every possible time, which
may store layout elements in advance or by external input
during the operation of the system. The same is applied to the
other aspects of the invention.

The system may be achieved as a single unit, a terminal, or
another unit, or alternatively, as a network system connecting
to multiple units, terminals, and other units such that they can
communicate with one another. In the latter case, the compo-
nents may belong to any of the units that can communicate
therewith. The same is applied to the other aspects of the
invention.

A layout system can be a system for laying out layout
elements in accordance with a layout template that specifies
the layout of a predetermined layout region. The system can
include a template generation device for generating the layout
template on the basis of an electronic document in which the
layout region is segmented into a plurality of segmented
regions, a layout-rule generation device for generating a lay-
out rule on the basis of the positional relationship between at
least two of the plurality of segmented regions, a layout-
element presentation device for presenting the layout ele-
ments in the layout-element storage device for selection of
any of them, a layout-element selection device for inputting
the selection of the layout elements, and layout device for
laying out the layout elements selected by the layout-element
selection device. The layout device arranges the layout ele-
ments in the layout region according to the layout rule gen-
erated by the layout-rule generation device and the layout
template generated by the template generation device for the
same electronic document.

With such a structure, a layout rule is generated by the
layout-rule generation device on the basis of the positional
relationship between at least two of the plurality of segmented
regions and a layout template is generated by the template
generation device on the basis of an electronic document. The
layout elements in the layout-element storage device are pre-
sented by the layout-element presentation device for selec-
tion any of them. When the user selects layout elements by the
layout-element selection device, the selected layout elements
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are arranged in the layout region by the layout device accord-
ing to the layout rule generated by the layout-rule generation
device and the layout template generated by the template
generation device.

This structure offers the same advantages as those of the
above layout system.

The layout system according to the above invention can
further include an output device for outputting the result of
layout by the layout means. With such a structure, the result of
layout by the layout means is outputted by the output device.

The output device may have any structures that output the
result of layout by the layout device. This includes, for
example, print means for printing the result of layout, display
device for displaying the layout result, and sound output
device for outputting the layout result by a sound. The display
means falls under, for example, a projector and a liquid crystal
display (LCD).

In the layout system according to the above invention, the
layout region can have two sides parallel to a first direction
and two sides parallel to a second direction perpendicular to
the first direction as outer periphery. When it is determined
that virtual lines connecting the respective representative
points of two of the plurality of segmented regions are parallel
or approximately parallel, or perpendicular or approximately
perpendicular to the first direction, the layout-rule generation
means generates a layout rule that specifies to align the posi-
tions in the second direction of layout elements to be arranged
in the two segmented regions. This structure offers the same
operation and advantages as those of the above layout-rule
generation system.

In the layout system according to the above, when it is
determined that the respective representative points of at least
three of the plurality of segmented regions are arranged on a
straight line or an approximately straight line, the layout-rule
generation device generates a layout rule that specifies to
arrange layout elements to be arranged in the at least three
segmented regions on a straight line. This structure offers the
same operation and advantages as those of the above layout-
rule generation system.

In the layout system according to the above, when it is
determined that the distances between the representative
point of a selected segmented region selected from the plu-
rality of segmented regions and the respective representative
points of at least two of segmented regions other than the
selected segmented regions are equal or approximately equal,
the layout-rule generation device generates a layout rule that
specifies to arrange layout elements to be arranged in the at
least two segmented regions at an equal distance from the
layout element arranged in the selected segmented region.
This structure offers the same operation and advantages as
those of the above layout-rule generation system.

In the layout system according to the above, when it is
determined that the distances between a reference point
selected from the layout region and the respective represen-
tative points of at least two of the plurality of segmented
regions are equal or approximately equal, the layout-rule
generation device generates a layout rule that specifies to
arrange layout elements to be arranged in the at least two
segmented regions at an equal distance from the reference
point. This structure offers the same operation and advantages
as those of the layout-rule generation system of Invention 5.

In the layout system according to the above, when it is
determined that the angles between virtual lines connecting
the representative point of the selected segmented region
selected from the plurality of segmented regions and the
respective representative points of at least three of segmented
regions other than the selected segmented region are equal or
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approximately equal, the layout-rule generation device gen-
erates a layout rule that specifies to arrange layout elements to
be arranged in the at least three segmented regions at an equal
angle with the layout element arranged in the selected seg-
mented region as the center. This structure offers the same
operation and advantages at those of the above layout-rule
generation system.

In the layout system according to the above, when it is
determined that the angles between virtual lines connecting a
reference point selected from the layout region and the
respective representative points of at least three of the plural-
ity of segmented regions are equal or approximately equal,
the layout-rule generation device generates a layout rule that
specifies to arrange layout elements to be arranged in the at
least three segmented regions at an equal angle with the
reference point as the center. This structure offers the same
operation and advantages as those of the above layout-rule
generation system.

In order to achieve the above object, a layout-rule genera-
tion program can be provided which generates a layout rule
on the basis of an electronic document in which a predeter-
mined layout region is segmented into a plurality of seg-
mented regions. The program can include a program for a
computer to execute a process including a layout-rule gen-
eration step for generating the layout rule on the basis of the
positional relationship between at least two of the plurality of
segmented regions. With such a structure, the program is read
by a computer. When the computer executes the process
according to the read program, the same operation and advan-
tages as those of the layout-rule generation system of the
above can be provided.

In the layout-rule generation program according to the
above, the layout region can have two sides parallel to a first
direction and two sides parallel to a second direction perpen-
dicular to the first direction as outer periphery. When it is
determined that virtual lines connecting the respective repre-
sentative points of two of the plurality of segmented regions
are parallel or approximately parallel, or perpendicular or
approximately perpendicular to the first direction, a layout
rule is generated, in the layout-rule generation step, that
specifies to align the positions in the second direction of
layout elements to be arranged in the two segmented regions.
With such a structure, the program is read by a computer.
When the computer executes the process according to the
read program, the same operation and advantages as those of
the above layout-rule generation system can be provided.

In the layout-rule generation program described above,
when it is determined that the respective representative points
of at least three of the plurality of segmented regions are
arranged on a straight line or an approximately straight line, a
layout rule is generated, in the layout-rule generation step,
that specifies to arrange layout elements to be arranged in the
at least three segmented regions on a straight line. With such
a structure, the program is read by a computer. When the
computer executes the process according to the read program,
the same operation and advantages as those of the layout-rule
generation system.

In the layout-rule generation program according to the
above, when it is determined that the distances between the
representative point of a selected segmented region selected
from the plurality of segmented regions and the respective
representative points of at least two of segmented regions
other than the selected segmented regions are equal or
approximately equal, a layout rule is generated, in the layout-
rule generation step, that specifies to arrange layout elements
to be arranged in the at least two segmented regions at equal
distance from the layout element arranged in the selected
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segmented region. With such a structure, the program is read
by a computer. When the computer executes the process
according to the read program, the same operation and advan-
tages as those of the above layout-rule generation system can
be provided.

In the layout-rule generation program according to the
above, when it is determined that the distances between a
reference point selected from the layout region and the
respective representative points of at least two of the plurality
of segmented regions are equal or approximately equal, a
layout rule is generated, in the layout-rule generation step,
that specifies to arrange layout elements to be arranged in the
at least two segmented regions at an equal distance from the
reference point. With such a structure, the program is read by
a computer. When the computer executes the process accord-
ing to the read program, the same operation and advantages as
those of the above layout-rule generation system can be pro-
vided.

In the layout-rule generation program according to the
above, when it is determined that the angles between virtual
lines connecting the representative point of the selected seg-
mented region selected from the plurality of segmented
regions and the respective representative points of at least
three of segmented regions other than the selected segmented
region are equal or approximately equal, a layout rule is
generated, in the layout-rule generation step, that specifies to
arrange layout elements to be arranged in the at least three
segmented regions at an equal angle with the layout element
arranged in the selected segmented region as the center. With
such a structure, the program is read by a computer. When the
computer executes the process according to the read program,
the same operation and advantages as those of the above
layout-rule generation system can be provided.

In the layout-rule generation program according to the
above, when it is determined that the angles between virtual
lines connecting a reference point selected from the layout
region and the respective representative points of at least three
of the plurality of segmented regions are equal or approxi-
mately equal, a layout rule is generated, in the layout-rule
generation step, that specifies to arrange layout elements to be
arranged in the at least three segmented regions at an equal
angle with the reference point as the center. With such a
structure, the program is read by a computer. When the com-
puter executes the process according to the read program, the
same operation and advantages as those of the above layout-
rule generation system can be provided.

In order to achieve the above object, a layout program can
be provided for a computer to execute a process of laying out
layout elements according to a layout template that specifies
the layout of a predetermined layout region. The program can
include a program for the computer to execute the process of:
a template generation step of generating the layout template
on the basis of an electronic document in which the layout
region is segmented into a plurality of segmented regions; a
layout-rule generation step of generating a layout rule on the
basis of the positional relationship between at least two of the
plurality of segmented regions; a layout-element selection
step of selecting the layout elements from the layout-element
storage device for storing a plurality of the layout elements;
and a layout step of laying out the layout elements selected in
the layout-element selection step. In the layout step, the lay-
out elements are arranged in the layout region according to
the layout rule generated in the layout-rule generation step
and the layout template generated in the template generation
step for the same electronic document.

With such a structure, the program is read by a computer.
When the computer executes the process according to the
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read program, the same operation and advantages as those of
the above layout-rule generation system can be provided.

A layout program of Invention 25 is a program for a com-
puter to execute a process of laying out layout elements
according to a layout template that specifies the layout of a
predetermined layout region. The program comprises a pro-
gram for the computer to execute the process of: a template
generation step of generating the layout template on the basis
of an electronic document in which the layout region is seg-
mented into a plurality of segmented regions; a layout-rule
generation step of generating a layout rule on the basis of the
positional relationship between at least two of the plurality of
segmented regions; a layout-element presentation step of pre-
senting the layout elements in the layout-element storage
means that stores a plurality of the layout elements for pro-
moting selection of any of them; a layout-element selection
step of inputting the selection of the layout elements; and a
layout step of laying out the layout elements selected in the
layout-element selection step.

In the layout step, the layout elements are arranged in the
layout region according to the layout rule generated in the
layout-rule generation step and the layout template generated
in the template generation step for the same electronic docu-
ment.

With such a structure, the program is read by a computer.
When the computer executes the process according to the
read program, the same operation and advantages as those of
the layout-rule generation system of Invention 9 can be pro-
vided.

The program according to the above invention can further
include a program for the computer to execute an output step
of outputting the result of layout in the layout step.

With such a structure, the program is read by a computer.
When the computer executes the process according to the
read program, the same operation and advantages as those of
the above layout-rule generation system can be provided.

The output step may take any forms in which the result of
layoutis output by the layout step. This includes, for example,
a print step for printing the result of layout, a display step of
displaying the layout result, and a sound output step of out-
putting the layout result by a sound. The display step falls
under, for example, displays by a projector and a liquid crystal
display (LCD). The same applies to the above storage
medium and layout method.

In order to achieve the above object, a storage medium of'is
provided, which is a computer readable storage medium that
stores a layout-rule generation program for generating a lay-
out rule on the basis of an electronic document in which a
predetermined layout region is segmented into a plurality of
segmented regions. The storage medium stores a program for
a computer to execute a process including a layout-rule gen-
eration step of generating the layout rule on the basis of the
positional relationship between at least two of the plurality of
segmented regions. With such a structure, the program is read
from the recording medium by a computer. When the com-
puter executes the process according to the read program, the
same operation and advantages as those of the above layout-
rule generation system can be provided.

In the above storage medium, the layout region can have
two sides parallel to a first direction and two side parallel to a
second direction perpendicular to the first direction for outer
periphery, and when it is determined that virtual lines con-
necting the respective representative points of two of the
plurality of segmented regions are parallel or approximately
parallel, or perpendicular or approximately perpendicular to
the first direction, a layout rule is generated in the layout-rule
generation step, that specifies to align the positions in the
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second direction of layout elements to be arranged in the two
segmented regions. With such a structure, the program is read
from the recording medium by a computer. When the com-
puter executes the process according to the read program, the
same operation and advantages as those of the above layout-
rule generation system can be provided.

In the storage medium according to the above, when it is
determined that the respective representative points of at least
three of the plurality of segmented regions are arranged on a
straight line or an approximately straight line, a layout rule is
generated, in the layout-rule generation step, that specifies to
arrange layout elements to be arranged in the at least three
segmented regions on a straight line. With such a structure,
the program is read from the recording medium by a com-
puter. When the computer executes the process according to
the read program, the same operation and advantages as those
of the above layout-rule generation system can be provided.

In the storage medium according to the above, when it is
determined that the distances between the representative
point of a selected segmented region selected from the plu-
rality of segmented regions and the respective representative
points of at least two of segmented regions other than the
selected segmented regions are equal or approximately equal,
a layout rule is generated, in the layout-rule generation step,
that specifies to arrange layout elements to be arranged in the
at least two segmented regions at equal distance from the
layout element arranged in the selected segmented region.
With such a structure, the program is read from the recording
medium by a computer. When the computer executes the
process according to the read program, the same operation
and advantages as those of the above layout-rule generation
system can be provided.

In the storage medium according to the above, when it is
determined that the distances between a reference point
selected from the layout region and the respective represen-
tative points of at least two of the plurality of segmented
regions are equal or approximately equal, a layout rule is
generated, in the layout-rule generation step, that specifies to
arrange layout elements to be arranged in the at least two
segmented regions at an equal distance from the reference
point. With such a structure, the program is read from the
recording medium by a computer. When the computer
executes the process according to the read program, the same
operation and advantages as those of the layout-rule genera-
tion system of Invention 5 can be provided.

In the storage medium according the above, when it is
determined that the angles between virtual lines connecting
the representative point of the selected segmented region
selected from the plurality of segmented regions and the
respective representative points of at least three of segmented
regions other than the selected segmented region are equal or
approximately equal, a layout rule is generated, in the layout-
rule generation step, that specifies to arrange layout elements
to be arranged in the at least three segmented regions at an
equal angle with the layout element arranged in the selected
segmented region being as the center. With such a structure,
the program is read from the recording medium by a com-
puter. When the computer executes the process according to
the read program, the same operation and advantages as those
of the above layout-rule generation system of can be pro-
vided.

In the storage medium according to the above, when it is
determined that the angles between virtual lines connecting a
reference point selected from the layout region and the
respective representative points of at least three of the plural-
ity of segmented regions are equal or approximately equal, a
layout rule is generated, in the layout-rule generation step,
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that specifies to arrange layout elements to be arranged in the
at least three segmented regions at an equal angle with the
reference point as the center. With such a structure, the pro-
gram is read from the recording medium by a computer. When
the computer executes the process according to the read pro-
gram, the same operation and advantages as those of the
above layout-rule generation system can be provided.

A storage medium can be a computer readable storage
medium that stores a layout program for a computer to
execute a process of laying out layout elements according to
a layout template that specifies the layout of a predetermined
layout region. The storage medium stores a program for the
computer to execute the process of: a template generation step
of generating the layout template on the basis of an electronic
document in which the layout region is segmented into a
plurality of segmented regions; a layout-rule generation step
of generating a layout rule on the basis of the positional
relationship between at least two of the plurality of segmented
regions; a layout-element selection means for selecting the
layout elements from the layout-element storage means that
stores a plurality of the layout elements; and a layout step of
laying out the layout elements selected in the layout-element
selection step.

In the layout step, the layout elements are arranged in the
layout region according to the layout rule generated in the
layout-rule generation step and the layout template generated
in the template generation step for the same electronic docu-
ment. With such a structure, the program is read from the
recording medium by a computer. When the computer
executes the process according to the read program, the same
operation and advantages as those of the above layout-rule
generation system can be provided.

A storage medium can be a computer readable storage
medium that stores a layout program for a computer to
execute a process of laying out layout elements according to
a layout template that specifies the layout of a predetermined
layout region. The storage medium stores a program for the
computer to execute the process of: a template generation step
of generating the layout template on the basis of an electronic
document in which the layout region is segmented into a
plurality of segmented regions; a layout-rule generation step
of generating a layout rule on the basis of the positional
relationship between at least two of the plurality of segmented
regions; a layout-element presentation step of presenting the
layout elements in the layout-element storage means that
stores a plurality of the layout elements for promoting selec-
tion of any of them; a layout-element selection step of select-
ing the layout elements; and a layout step of laying out the
layout elements selected in the layout-element selection step.

In the layout step, the layout elements are arranged in the
layout region according to the layout rule generated in the
layout-rule generation step and the layout template generated
in the template generation step for the same electronic docu-
ment. With such a structure, the program is read from the
recording medium by a computer. When the computer
executes the process according to the read program, the same
operation and advantages as those of the above layout-rule
generation system can be provided.

The storage medium according to the above stores a pro-
gram for the computer to execute an output step of outputting
the result of layout in the layout step. With such a structure,
the program is read from the recording medium by a com-
puter. When the computer executes the process according to
the read program, the same operation and advantages as those
of the above layout-rule generation system can be provided.

In order to achieve the above object, a layout-rule genera-
tion method can be provided which generates a layout rule on
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the basis of an electronic document in which a predetermined
layout region is segmented into a plurality of segmented
regions. The method can include a layout-rule generation step
of generating the layout rule on the basis of the positional
relationship between at least two of the plurality of segmented
regions. This offers the same advantages as those of the above
layout-rule generation system.

A layout-rule generation method of the above can be pro-
vided which generates a layout rule on the basis of an elec-
tronic document in which a predetermined layout region is
segmented into a plurality of segmented regions. The method
can include a layout-rule generation step in which operation
means generates the layout rule on the basis of the positional
relationship between at least two of the plurality of segmented
regions. This offers the same advantages as those of the above
layout-rule generation system.

In the layout-rule generation method according to, the lay-
out region has two sides parallel to a first direction and two
sides parallel to a second direction perpendicular to the first
direction for outer periphery. When it is determined that vir-
tual lines connecting the respective representative points of
two of the plurality of segmented regions are parallel or
approximately parallel, or perpendicular or approximately
perpendicular to the first direction, a layout rule is generated,
in the layout-rule generation step, that specifies to align the
positions in the second direction of layout elements to be
arranged in the two segmented regions. This offers the same
advantages as those of the exemplary layout-rule generation
system.

In the layout-rule generation method according to the
above, when it is determined that the respective representative
points of at least three of the plurality of segmented regions
are arranged on a straight line or an approximately straight
line, a layout rule is generated, in the layout-rule generation
step, that specifies to arrange layout elements to be arranged
in the at least three segmented regions on a straight line. This
offers the same advantages as those of the above layout-rule
generation system.

In the layout-rule generation method according to the
above, when it is determined that the distances between the
representative point of a selected segmented region selected
from the plurality of segmented regions and the respective
representative points of at least two of segmented regions
other than the selected segmented regions are equal or
approximately equal, a layout rule is generated, in the layout-
rule generation step, that specifies to arrange layout elements
to be arranged in the at least two segmented regions at equal
distance from the layout element arranged in the selected
segmented region. This offers the same advantages as those of
the above layout-rule generation system.

In the layout-rule generation method according to the
above, when it is determined that the distances between a
reference point selected from the layout region and the
respective representative points of at least two of the plurality
of segmented regions are equal or approximately equal, a
layout rule is generated, in the layout-rule generation step,
that specifies to arrange layout elements to be arranged in the
at least two segmented regions at an equal distance from the
reference point. This offers the same advantages as those of
the above layout-rule generation system.

In the layout-rule generation method according to the
above, when it is determined that the angles between virtual
lines connecting the representative point of the selected seg-
mented region selected from the plurality of segmented
regions and the respective representative points of at least
three of segmented regions other than the selected segmented
region are equal or approximately equal, a layout rule is
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generated, in the layout-rule generation step, that specifies to
arrange layout elements to be arranged in the at least three
segmented regions at an equal angle with the layout element
arranged in the selected segmented region being as the center.
This offers the same advantages as those of the above layout-
rule generation system.

In the layout-rule generation method according to the
above, when it is determined that the angles between virtual
lines connecting a reference point selected from the layout
region and the respective representative points of at least three
of the plurality of segmented regions are equal or approxi-
mately equal, a layout rule is generated, in the layout-rule
generation step, that specifies to arrange layout elements to be
arranged in the at least three segmented regions at an equal
angle with the reference point being as the center. This offers
the same advantages as those of the above layout-rule gen-
eration system.

In order to achieve the above object, a layout method of
Invention 45 is provided which lays out layout elements
according to a layout template that specifies the layout of a
predetermined layout region.

The method can include a template generation step of
generating the layout template on the basis of an electronic
document in which the layout region is segmented into a
plurality of segmented regions; a layout-rule generation step
of generating a layout rule on the basis of the positional
relationship between at least two of the plurality of segmented
regions; a layout-element selection step of selecting the lay-
out elements from the layout-element storage means that
stores a plurality of the layout elements; and a layout step of
laying out the layout elements selected in the layout-element
selection step.

In the layout step, the layout elements are arranged in the
layout region according to the layout rule generated in the
layout-rule generation step and the layout template generated
in the template generation step for the same electronic docu-
ment.

This offers the same advantages as those of the layout
system of Invention 8.

A layout method can be a method of laying out layout
elements according to a layout template that specifies the
layout of a predetermined layout region. The method can
include: a template generation step in which operation means
generates the layout template on the basis of an electronic
document in which the layout region is segmented into a
plurality of segmented regions; a layout-rule generation step
in which the operation means generates a layout rule on the
basis of the positional relationship between at least two of the
plurality of segmented regions; a layout-element selection
step in which the operation means selects the layout elements
from the layout-element storage means that stores a plurality
of the layout elements; and a layout step in which the opera-
tion means lays out the layout elements selected in the layout-
element selection step.

In the layout step, the layout elements can be arranged in
the layout region according to the layout rule generated in the
layout-rule generation step and the layout template generated
in the template generation step for the same electronic docu-
ment. This offers the same advantages as those of the above
layout system.

A layout method can be a method of laying out layout
elements according to a layout template that specifies the
layout of a predetermined layout region. The method can
include: a template generation step of generating the layout
template on the basis of an electronic document in which the
layout region is segmented into a plurality of segmented
regions; a layout-rule generation step of generating a layout
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rule on the basis of the positional relationship between at least
two of the plurality of segmented regions; a layout-element
presentation step of presenting the layout elements in the
layout-element storage device that stores a plurality of the
layout elements for selection of any of them; a layout-element
selection step of inputting the selection of the layout ele-
ments; and a layout step of laying out the layout elements
selected in the layout-element selection step.

In the layout step, the layout elements can be arranged in
the layout region according to the layout rule generated in the
layout-rule generation step and the layout template generated
in the template generation step for the same electronic docu-
ment. This offers the same advantages as those of the above
layout system.

A layout method can be a method of laying out layout
elements according to a layout template that specifies the
layout of a predetermined layout region. The method can
include: a template generation step in which operation means
generates the layout template on the basis of an electronic
document in which the layout region is segmented into a
plurality of segmented regions; a layout-rule generation step
in which the operation means generates a layout rule on the
basis of the positional relationship between at least two of the
plurality of segmented regions; a layout-element presentation
step in which the operation means presents the layout ele-
ments in the layout-element storage device that stores a plu-
rality of the layout elements for selection of any of them; a
layout-element selection step in which input means inputs the
selection of the layout elements; and a layout step in which
the operation means lays out the layout elements selected in
the layout-element selection step.

In the layout step, the layout elements are arranged in the
layout region according to the layout rule generated in the
layout-rule generation step and the layout template generated
in the template generation step for the same electronic docu-
ment. This offers the same advantages as those of the above
layout system.

The layout method according to the above can include an
output step of outputting the result of layout in the layout step.
This offers the same advantages as those of the above layout
system.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described with reference to the
accompanying drawings, wherein like numerals reference
like elements, and wherein:

FIG. 1 is a functional block diagram of a functional outline
of a layout unit 100;

FIG. 2 is a block diagram of the hardware configuration of
the layout unit 100;

FIG. 3 is a diagram of an example of a layout specified by
a layout template;

FIG. 4 is a diagram of the data structure of a layout-rule
registration table 400;

FIG. 5 is a diagram of the data structure of an application-
priority registration table 420;

FIG. 6 is a flowchart for a layout process;

FIG. 7 is a flowchart for an inter-region analysis process;

FIG. 8 is a flowchart for a layout-rule generation process;

FIG. 9 is a flowchart for an automatic layout process;

FIG. 10 is a diagram of a layout of a print document 2;

FIG. 11 is a diagram of a layout of an electronic document
4;

FIG. 12 is a diagram of the data structure of an inter-region
analysis registration table;
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FIG. 13 is a diagram of the layout of the electronic docu-
ment 4 in which the positional relationship among split
regions is analyzed;

FIG. 14 is a diagram of the result of layout only with a
layout template;

FIG. 15 is a diagram of the result of layout according to a
layout rule;

FIG. 16 is a diagram of a layout of the electronic document
4;

FIG. 17 is a diagram of the data structure of an inter-region
analysis registration table;

FIG. 18 is a diagram of a layout of an electronic document
4;

FIG. 19 is a diagram of the data structure of an inter-region
analysis registration table;

FIG. 20 is a diagram of a layout of the electronic document
4;

FIG. 21 is a diagram of the data structure of an inter-region
analysis registration table;

FIG. 22 is a functional block diagram of the functional
outline of the layout unit 100;

FIG. 23 is a diagram of a layout screen;

FIG. 24 is diagram of a layout-element selection screen;

FIG. 25 is a diagram of a layout-element selection screen;
and

FIG. 26 is a diagram of a storage medium and its data
structure.

DETAILED DESCRIPTION OF EMBODIMENTS

Exemplary embodiments of the invention will be described
hereinbelow with reference to the drawings. FIGS. 1 to 21
show a system for generating a layout rule, a layout system, a
program for generating a layout rule, a layout program, a
storage medium, a method of generating a layout rule, and a
layout method, according to exemplary embodiments of the
invention.

The embodiments are applications of the system for gen-
erating a layout rule, the layout system, the program for
generating a layout rule, the layout program, the storage
medium, the method of generating a layout rule, and the
layout method, according to the invention, for a case in which
a layout rule and a layout template are generated from an
electronic document 4 and layout elements are laid out in
accordance with the layout rule and the layout template, as
shown in FIG. 1.

Referring first to FIG. 1, the functional outline of a layout
unit 100 according to the invention will be described in detail.

FIG. 1 is a functional block diagram of the functional
outline of the layout unit 100. As shown in FIG. 1, the layout
unit 100 can include a document-image generating section 10
for optically reading a paper print document 2 such as a
catalog to generate a document image and an electronic-
document generating section 12 for generating an electronic
document 4 based on the document image generated by the
document-image generating section 10.

The electronic document 4 is electronic data in which a
layout region is split into multiple regions, in each of which
elements that can construct a layout (hereinafter, referred to
as layout elements) such as character information, photo-
graph information, and figure information are arranged: for
example, document data such as a portable document format
(PDF).

The layout unit 100 further includes a layout-rule generat-
ing section 14 for generating a layout rule based on the elec-
tronic document 4 generated by the electronic-document gen-
erating section 12, a template generating section 16 for
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generating a layout template based on the electronic docu-
ment 4 generated by the electronic-document generating sec-
tion 12, and a template-registration database (hereinafter, the
database is simply abbreviated as a DB) 18. The layout tem-
plate generated by the template generating section 16 is reg-
istered in the template-registration DB 18, in association with
the layout rule generated by the layout-rule generating sec-
tion 14.

The layout unit 100 can further include a layout-element
registration DB 20 in which multiple layout elements are
registered, a layout-element selecting section 22 for selecting
a layout element from the layout-element registration DB 20,
and a layout section 24 for laying out the layout element
selected by the layout-element selecting section 22.

The layout section 24 lays out the layout elements in accor-
dance with the layout template in the template-registration
DB 18 and a layout rule corresponding to it, and outputs the
layout result as an output document 6.

Referring now to FIGS. 2 to 9, the structure of the layout
unit 100 will be described.

FIG. 2 is an exemplary block diagram of the hardware
configuration of the layout unit 100. As shown in FIG. 2, the
layout unit 100 can include a CPU 30 for controlling the
calculation and the entire system according to a control pro-
gram, a ROM 32 storing the control program for the CPU 30
in a specified region, a RAM 34 for storing data read from the
ROM 32 etc. and calculations necessary for calculation pro-
cess of the CPU 30, and an I/F 38 that mediates the input and
output of data to external units. They are connected to one
another so as to transmit and receive data by a bus 39 serving
as a signal line for transferring data.

The I/F 38 connects to the template registration DB 18, the
layout-element registration DB 20, an input unit 40 serving as
a human interface, such as a keyboard and a mouse, through
which data can be inputted, a storage unit 42 for storing data,
tables, etc. as files, a display unit 44 displaying a screen
according to an image signal, and an image reader 46, such as
a scanner, as external units.

Referring then to FIGS. 3 to 6, the data structure of the
template registration DB 18 will be described in detail.

The template registration DB 18 holds layout templates
generated by the template generating section 16.

In the layout template, the number, size, layout position,
and types of information storage frames, the size, type, and
color of the font of character information, character spacing
and line pitch, the quality, size, aspect ratio, and trimming of
photograph information or figure information can be set for
each information storage frame, which are described by a
markup language such as an extensible markup language
(XML).

The information storage frames include a character-infor-
mation storage frame for storing character information, a
photograph-information storage frame for storing photo-
graph information, and a figure-information storage frame for
storing figure information, in accordance with the type of the
layout elements.

FIG. 3 is a diagram of an example of a layout specified by
a layout template.

As shown in FIG. 3 for example, the layout template speci-
fies a layout in which a character-information storage frame
602, a character-information storage frame 604, a photo-
graph-information storage frame 606, a character-informa-
tion storage frame 608, a character-information storage frame
610, and a figure-information storage frame 612 are laid out
in a layout region 600. The character-information storage
frames 602 and 604 are arranged in order from the top of the
layout region 600. The photograph-information storage
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frame 606 is arranged on the left under the character-infor-
mation storage frame 604, while the character-information
storage frame 608 is arranged on the right under the character-
information storage frame 604, respectively. The character-
information storage frame 610 is arranged under the photo-
graph-information storage frame 606, while the figure-
information storage frame 612 is arranged under the
character-information storage frame 608, respectively. The
information storage frames 602 to 612 are in the form of a
rectangle.

The layout region 600 may be variable in size or shape, in
which case the information storage frames are changed in size
and layout position with the change of the layout region 600.

The template registration DB 18 further holds a layout-rule
registration table 400 in which layout rules generated by the
layout-rule generating section 14 are registered.

FIG. 4 is a diagram of the data structure of the layout-rule
registration table 400. The layout-rule registration table 400
holds layout rules in correspondence with a layout template,
in which one record is registered for each layout rule, as
shown in FIG. 4. Each record includes a field 402 in which an
object region for the generation of the layout rule of multiple
split regions in the electronic document 4 is registered, a field
404 in which the description of the layout rule is registered,
and a field 406 in which the priority in automatic layout is
registered. There is no need to register specific positional
information such as the coordinates of the object region but
has only to register information indicative of positional rela-
tionship, such as “arrange A and B in order.”

In the example of FIG. 4, a record in the first column
contains an object region, “a character region A and a char-
acter region B,” a layout rule, “arrange the x-coordinates of
the centers of the regions,” and priority, “5.” This shows that
a layout rule that specifies to put the x-coordinates of the
centers of the character regions A and B in the electronic
document 4 in order is generated from the electronic docu-
ment 4. Accordingly, this indicates that, in performing auto-
matic layout, after layout elements have been stored in a
character-information storage frame A corresponding to a
character region A and a character-information storage frame
B corresponding to a character region B in a layout template,
the x-coordinates of the centers of the character regions A and
B are arranged in order. Also this indicates that the layout-rule
application order is the fifth.

The template registration DB 18 further holds an applica-
tion-priority registration table 420 in which the priority of
application of layout rules is registered for the case where
multiple layout rules cannot be applied at the same time.

FIG. 5 is a diagram of the data structure of the application-
priority registration table 420. As shown in FIG. 5, the appli-
cation-priority registration table 420 can hold one record for
each layout rule. Each record includes a field 422 in which the
priority is registered and a field 424 in which the description
of'the layout rule is registered.

In the example of FIG. 5, a record in the first column
contains priority, “1,” and a layout rule, “arrange the x-coor-
dinates of the centers of multiple regions in order”” This
indicates that when multiple layout rules including a layout
rule 1 (a layout rule of priority “1,” hereinafter, abbreviated in
the same way) cannot be applied at the same time, a layout
rule of the highest priority (the layout rule 1) of competitive
layout rules is applied.

Referring to FIGS. 6 to 9, the structure and process of the
CPU 30 will be described.

The CPU 30 includes a micro processing unit (MPU) etc.
and activates a specified grogram stored in a specified region
of'the ROM 32 and executes an electronic-document analysis
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process and an automatic layout process shown in the flow-
charts of FIGS. 6 and 9 by time sharing.

Referring first to FIG. 6, an electronic-document analysis
process will be described in detail. FIG. 6 is a flowchart for an
exemplary layout process.

The electronic-document analysis process is executed by
the document-image generating section 10, the electronic-
document generating section 12, the layout-rule generating
section 14, and the template generating section 16. When the
analysis process is executed by the CPU 30, the process
proceeds to step S100, shown in FIG. 6.

In step S100, the image reader 46 optically reads the print
document 2 to generate a document image. The process then
moves to step S102, wherein the generated document image
is split into regions in which layout elements are arranged to
form the electronic document 4 by the invention of JP-A-62-
86465, and the like. The process then moves to step S104.

In step S104, an inter-region analysis process of analyzing
the positional relationship between the split regions in the
electronic document 4 is executed. The process then moves to
step S106, wherein a layout rule is generated from the elec-
tronic document 4 on the basis of the analysis in step S104.
Then the process moves to step S108.

In step S108, an information storage frame is generated
which corresponds to the kind, size, layout position of each
split region in the electronic document 4; and the generated
information storage frames are arranged in the layout region
600 to form a layout template; and the process moves to step
S110.

In step S110, the layout rule generated in step S106 is
registered in the layout-rule registration table 400 and the
layout template generated in step S108 is registered in the
template registration DB 18, in association with the layout-
rule registration table 400. A series of processes are thus
completed and the procedure returns to the first process.

Referring then to FIG. 7, the inter-region analysis process
of'step 104 will be described in detail. FIG. 7 is a flowchart for
the inter-region analysis process.

When the inter-region analysis process is executed in step
S104, the process moves to step S200, shown in FIG. 7.

In step S200, an object region for generating the layout rule
is selected from the multiple split regions in the electronic
document 4. The process then moves to step S202, wherein
one of multiple representative points (e.g., the central point, a
left upper point, and a right upper point) in the selected object
region (hereinafter, referred to as a selected object region) is
selected as a representative point A, and then the process
moves to step S204.

In step S204, a comparative region for comparing with the
object region is selected from the multiple split regions in the
electronic document 4. The process then moves to step S206,
wherein one of multiple representative points (e.g., the cen-
tral point, a left upper point, and a right upper point) in the
selected comparative region (hereinafter, referred to as a
selected comparative region) is selected as a representative
point B, and then the process moves to step S208.

In step S208, the distance and angle between the represen-
tative point A and the representative point B are calculated
with the horizontal length of the layout region 600 as the
x-axis, the vertical length as the y-axis, and the left upper
point as the origin, and the process then moves to step S210.

In step S210, the calculated distance and angle are regis-
tered in the storage unit 42, wherein the distance and the angle
are registered in an inter-region analysis registration table
(not shown) of the storage unit 42 in association with the
representative point A and the representative point B.
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Then the process moves to step S212, wherein it is deter-
mined whether or not the processes in steps S206 to S210
have been completed for all the representative points in the
selected comparative region. When it is determined that the
processes have been completed for all the representative
points (Yes), the process moves to step S214.

In step S214, it is determined whether or not all the regions
other than the selected object region of the multiple split
regions in the electronic document 4 have been selected as
comparative regions, wherein when it is determined that all
the regions other than the selected object region have been
selected as comparative regions (Yes), the process moves to
step S216.

In step S216, it is determined whether or not the processes
in steps S202 to S214 have been completed for all the repre-
sentative points in the selected object region. When it is
determined that the processes have been completed for all the
representative points (Yes), the process moves to step S218.

In step S218, it is determined whether or not all the split
regions in the electronic document 4 have been selected as
object regions, wherein when it is determined that all the split
regions have been selected as object regions (Yes), a series of
the processes are completed and the procedure returns to the
first process.

On the other hand, when it is determined in step S218 that
any of the split regions in the electronic document 4 are not
selected as object regions (No), the process moves to step
S200.

On the other hand, in step S216, when it is determined that
the processes of steps S202 to S214 have not been completed
for any of the representative points in the selected object
region (No), the process moves to step S202.

On the other hand, when it is determined in step S214 that
any of the regions other than the selected object region of the
multiple split regions in the electronic document 4 have not
been selected as comparative regions (No), the process moves
to step S204.

In step S212, when it is determined in step S212 that the
processes of steps S206 to S210 have not been completed for
any of the representative points of the selected comparative
region (No), the process moves to step S206.

Referring next to FIG. 8, a layout-rule generation process
of step S106 will be described in detail. FIG. 8 is a flowchart
for the layout-rule generation process.

When the layout-rule generation process is executed in step
S106, the process moves to step S300, shown in FIG. 8.

In step S300, it is determined from the inter-region analysis
registration table whether or not a virtual line connecting the
representative points of two ofthe multiple split regions in the
electronic document 4 is horizontal or vertical to the layout
region 600. When it is determined that the virtual line con-
necting the representative points of two split regions is hori-
zontal or vertical (Yes), the process moves to step S302,
wherein a layout rule is generated that specifies to align the
layout positions of the layout elements to be arranged in the
corresponding split regions. The process then moves to step
S304.

In step S304, itis determined from the inter-region analysis
registration table whether or not the representative points of at
least three of the multiple split regions in the electronic docu-
ment 4 are arranged on a straight line (Yes). When it is
determined that the representative points of at least three split
regions in the electronic document 4 are arranged on a straight
line (Yes), the process moves to step S306, wherein a layout
rule is generated that specifies to arrange layout elements to
be arranged in the corresponding split region on a straight
line. The process then moves to step S308.
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In step S308, a split region is selected in sequence from the
multiple split regions in the electronic document 4 and it is
determined from the inter-region analysis registration table
whether or not the distances between the representative point
in the selected split region and the representative points of at
least two of the split regions other than the selected split
region are equal. When it is determined that the distances
between the representative points are equal (Yes), the process
moves to step S310, wherein a layout rule is generated that
specifies to arrange layout elements to be arranged in the
corresponding split regions at an equal distance from the
layout element arranged in the selected split region. The
process then moves to step S312.

In step S312, a reference point is selected in sequence from
the layout region 600 and it is determined from the inter-
region analysis registration table whether or not the distances
between the selected reference point and the representative
points of at least three of the multiple split regions in the
electronic document 4 are equal. When it is determined that
the distances between the reference point and the representa-
tive points are equal (Yes), the process moves to step S314,
wherein a layout rule is generated that specifies to arrange
layout elements to be arranged in the corresponding split
regions at an equal distance from the reference region. The
process then moves to step S316.

In step S316, a split region is selected in sequence from the
multiple split regions in the electronic document 4 and it is
determined from the inter-region analysis registration table
whether or not the angles between virtual lines connecting the
representative point of the selected split region and the rep-
resentative points of at least two of the splitregions other than
the selected split region are equal. When it is determined that
the angles between the virtual lines are equal (Yes), the pro-
cess moves to step S318, wherein a layout rule is generated
that specifies to arrange layout elements to be arranged in the
corresponding split regions at an equal angle with the layout
element arranged in the selected split region as the center. The
process then moves to step S320.

In step S320, a reference point is selected in sequence from
the layout region 600 and it is determined from the inter-
region analysis registration table whether or not the angles
between virtual lines connecting the selected reference point
and the representative points of at least three of the multiple
split regions in the electronic document 4 are equal. When it
is determined that the angles between the virtual lines are
equal (Yes), the process moves to step S322, wherein a layout
rule is generated that specifies to arrange layout elements to
be arranged in the corresponding split regions at an equal
angle with the reference point as the center. The series of
processes are completed and the procedure returns to the first
step.

On the other hand, when it is determined in step S320 that
the angles between the virtual lines connecting the reference
point selected from the layout region 600 and the representa-
tive points of at least three of the multiple split regions in the
electronic document 4 are not equal (No), the series of pro-
cesses are completed and the procedure returns to the first
step.

On the other hand, when it is determined in step S316 that
the angles between the virtual lines connecting the represen-
tative point of the split region selected from multiple split
regions in the electronic document 4 and the representative
points of at least two of the split regions other than the
selected split region are not equal (No), the process moves to
step S320.

On the other hand when it is determined in step S312 that
the distances between the reference point selected from the

20

25

30

35

40

45

50

55

60

65

22

layout region 600 and the representative points of at least
three of the multiple split regions in the electronic document
4 are not equal (No), the process moves to step S316.

On the other hand, when it is determined in step S308 that
the distances between the representative point of the split
region selected from the multiple split regions in the elec-
tronic document 4 and the representative points of at least two
of'the split regions other than the selected split region are not
equal (No), the process moves to step S312.

On the other hand, when it is determined in step S304 that
the representative points of at least three of the multiple split
regions in the electronic document 4 are not arranged on a
straight line (No), the process moves to step S308.

On the other hand, when it is determined in step S300 that
the virtual line connecting the representative points of two of
the multiple split regions in the electronic document 4 is not
horizontal or vertical to the layout region 600 (No), the pro-
cess moves to step S304.

Referring next to FIG. 9, an automatic layout process will
be described in detail. FIG. 9 is the flowchart for an automatic
layout process.

The automatic layout process is executed by the layout-
element selecting section 22 and the layout section 24. When
the automatic layout process is executed by the CPU 30, the
process moves to step S400, shown in FIG. 9.

In step S400, a layout template is selected from the tem-
plate registration DB 18. The process then moves to step
S402, wherein the first page of the layout region 600 of the
selected layout template (hereinafter, referred to as a selected
layout template) is set as a processing object. The process
moves to step S404, wherein a layout element is selected from
the layout-element registration DB 20 and then the process
moves to step S406.

In step S406, it is determined whether or not the layout
element (hereinafter, referred to as a selected layout element)
selected in step S404 is character information, wherein when
it is determined to be character information, a process of
determining the size and layout position of a character-infor-
mation storage frame depending on the selected layout ele-
ment is executed. The process then moves to step S408.

In step S408, it is determined whether or not the selected
layout element is photograph information, wherein when it is
determined to be photograph information, a process of deter-
mining the size and layout position of a photograph-informa-
tion storage frame depending on the selected layout element
is executed. The process then moves to step S410.

In step S410, it is determined whether or not the selected
layout element is figure information, wherein when it is deter-
mined to be figure information, a process of determining the
size and layout position of a figure-information storage frame
depending on the selected layout element is executed. The
process then moves to step S412.

In step S412, it is determined whether or not an unproc-
essed information storage frame is present in the layout
region 600. When it is determined that there is no unprocessed
information storage frame (No), the process moves to step
S414.

In step S414, it is determined whether or not the processes
of steps S404 to S412 have been completed for all the pages
of'the selected layout template, wherein when it is determined
that the processes for all the pages have been completed (Yes),
the process moves to step S416.

In step S416, the first layout rule is read from the layout-
rule registration table 400 corresponding to the selected lay-
out template and then the process moves to step S418.

In step S418, the layout position of an information storage
frame corresponding to the object region for the generation of
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the layout rule is adjusted in accordance with the read layout
rule. At that time, when it is determined that multiple layout
rules including the read layout rule cannot be applied at the
same time, it is determined whether or not the priority of the
read layout rule is the highest of the competitive layout rules
based on the application-priority registration table 420. When
it is determined that the priority of the read layout rule is the
highest, the read layout rule is applied. Conversely, when a
negative determination is made, the read layout rule is not
applied.

The process then moves to step S420, wherein it is deter-
mined whether or not all layout rules have been read from the
layout-rule registration table 400 corresponding to the
selected layout template. When it is determined that all layout
rules have been read (Yes), a series of processes are com-
pleted, and the procedure returns to the first step.

On the other hand, it is determined in step S420 that any of
the layout rules have not been read from the layout-rule
registration table 400 corresponding to the selected layout
template (No), the process moves to step S422, wherein the
next layout rule is read from the layout-rule registration table
400 corresponding to the selected layout template. The pro-
cess than moves to step S418.

On the other hand, when it is determined in step S414 that
the processes of steps S404 to S412 have not been completed
for all the pages of the selected layout template (No), the
process moves to step S424, wherein the next page of the
layout region 600 in the selected layout template is set as a
processing object and the process then moves to step S404.

On the other hand, when it is determined in step S412 that
there is an unprocessed information storage frame in the
layout region 600 (Yes), the process moves to step S404.

Referring then to FIGS. 10 to 21, the operation of the
embodiment will be described.

In using the layout of the print document 2, the user first
reads the print document 2 that is the layout capture object
with the image reader 46 in the layout unit 100. An example
of the layout of the print document 2 is shown in FIG. 10.

FIG. 10 is an exemplary diagram of the layout of the print
document 2. As shown in FIG. 10, the print document 2
contains a text A, a text B, a photograph C, atext D, atext E,
and a figure F. The texts A and B are printed on the surface of
paper 620 in order from the top. The photograph C is printed
onthe leftunder the text B and the text D on the right under the
text B, respectively. The text E is printed under the photo-
graph C and the figure F under the text D, respectively.

With the layout unit 100, when the print document 2 is read,
a document image is generated and then the electronic docu-
ment 4 is generated from the generated document image in
steps S100 and S102. From the print document 2 in FIG. 10,
the electronic document 4 with the layout of FIG. 11 is gen-
erated.

FIG. 11 is a diagram of the layout of the electronic docu-
ment4. As shown in FIG. 11, a character region A, a character
region B, a photograph region C, a character region D, a
character region E, and a figure region F are laid out in the
layout region 600, as split regions corresponding to the text A,
the text B, the photograph C, the text C, the text E, and the
figure F. The split regions A to F are all in the form of a
rectangle.

In the layout unit 100, when the electronic document 4 is
generated, the distances and angles between the split regions
A to F in the electronic document 4 are calculated through
steps S200 to S218. The split regions A to F each have three
representative points, a central point, a left upper point, and a
right upper point. Accordingly, the distances and angles
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between the representative points of each of the split regions
A to F and representative points of all the other split regions
are calculated.

FIG. 12 is a diagram of the data structure of an inter-region
analysis registration table. The distances and angles between
the representative points calculated for the electronic docu-
ment 4 in FIG. 11 are registered in the inter-region analysis
registration table, as shown in FIG. 12. In actuality, all the
boxes of FIG. 12 except the gray field are filled with the
distances and angles. However, only principal boxes are filled
with numerals for the purpose of simplification. The value of
the angle is as follows: O degrees in the horizontal right
direction of the layout region 600 and 360 degrees for one
counterclockwise round.

In the inter-region analysis registration table of FIG. 12,
note the values “0” and “270” in the angle field. This indicates
that the representative points are arranged on the horizontal
line and the vertical line, respectively. Accordingly, it is deter-
mined in step S300 that a virtual line connecting the repre-
sentative points of two of the multiple split regions in the
electronic document 4 is horizontal or vertical to the layout
region 600. Thus, in step S302, a layout rule is generated that
specifies to align the position of the layout elements to be
arranged in their corresponding split regions.

FIG. 13 is a diagram of the layout of the electronic docu-
ment 4 in which the positional relationship among split
regions is analyzed. As a first step, as shown in FIG. 13, the
virtual line connecting the respective central points of the
character region A and the character region B is perpendicular
to the layout region 600. Accordingly, a layout rule is gener-
ated that specifies to align the x-coordinates of the centers of
the layout elements to be arranged in the split regions A and
B.

As a second step, the virtual line connecting the respective
left upper points of the character region B, the photograph
region C, and the character region E are perpendicular to the
layout region 600. Accordingly, a layout rule is generated that
specifies to align the x-coordinates of the left sides of the
layout elements to be arranged in the split regions B, C, and E.

As a third step, the virtual line connecting the respective
right upper points of the character region B, the character
region D, and the figure region F are perpendicular to the
layout region 600. Accordingly, a layout rule is generated that
specifies to align the x-coordinates of the right sides of the
layout elements to be arranged in the split regions B, D, and
F.

As a fourth step, the virtual line connecting the left upper
point of the photograph region C and the right upper point of
the character region D are horizontal to the layout region 600.
Accordingly, a layout rule is generated that specifies to align
the y-coordinates of the upper sides of the layout elements to
be arranged in the split regions C and D.

As a fifth step, the virtual line connecting the left upper
point of the character region E and the right upper point of the
figure region F are horizontal to the layout region 600.
Accordingly, a layout rule is generated that specifies to align
the y-coordinates of the upper sides of the layout elements to
be arranged in the split regions E and F.

The five layout rules generated in that way are registered in
the layout-rule registration table 400, as shown in FIG. 4.

In the layout unit 100, when the layout rule is generated, a
layout template is generated according to the electronic docu-
ment 4 in step S108. From the electronic document 4 of FI1G.
11, a layout template that specifies the layout shown in FIG.
3 is generated.
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An automatic layout will be described in which layout
elements are laid out according to the layout template thus
generated.

In the layout unit 100, layout elements are selected from
the layout-element registration DB 20 through the repetition
of step S404. Suppose four pieces of character information,
one photograph information, and one figure information are
selected as layout elements. The character information is
stored in the character-information storage frames 602, 604,
608, and 610 and the sizes and layout positions of the char-
acter-information storage frames 602, 604, 608, and 610 are
determined so as to match the sizes of the character informa-
tion. The photograph information is stored in the photograph-
information storage frame 606 and the size and layout posi-
tion of the photograph-information storage frame 606 are
determined so as to match the size of the photograph infor-
mation. The figure information is stored in the figure-infor-
mation storage frame 612 and the size and layout position of
the figure-information storage frame 612 are determined so as
to match the size of the figure information.

FIG. 14 is a diagram of the result of layout only with a
layout template. As shown in FIG. 14, when layout is per-
formed only with a layout template, the respective sizes and
the layout positions of the information storage frames are
changed, which does not reflect the layout of the print docu-
ment 2 properly. This problem is caused because some layout
elements do not always match the initial size of the informa-
tion storage frames of the layout template. This is caused, for
example, when the aspect ratios of photograph information
are different, when the sentence of the character information
is too short, or when the sentence of the character information
is too long.

Thus, the layout positions of the information storage
frames corresponding to the object region for generating the
layout rule are adjusted according to the layout rule of the
layout-rule registration table 400 by repeating the process of
step S418.

FIG. 15 is a diagram of the result of layout according to a
layout rule. As a first step, as shown in FIG. 15, the layout
positions of the character-information storage frame 604, the
photograph-information storage frame 606, and the charac-
ter-information storage frame 610 are adjusted according to a
layout rule 1 so that the x-coordinates of the left sides thereof
are aligned.

As a second step, the layout positions of the photograph-
information storage frame 606 and the character-information
storage frame 608 are adjusted according to a layout rule 2 so
that the y-coordinates of the upper sides thereof are arrange in
order, and the layout positions of the character-information
storage frame 610 and the figure-information storage frame
612 are adjusted according to a layout rule 2 so that the
y-coordinates of the upper sides thereof are aligned.

As a third step, the layout positions of the character-infor-
mation storage frame 604, the character-information storage
frame 608, and the figure-information storage frame 612 are
adjusted according to a layout rule 3 so that the x-coordinates
of the right sides thereof are aligned.

As a fourth step, the layout positions of the character-
information storage frame 602 and the character-information
storage frame 604 are adjusted according to a layout rule 5 so
that the x-coordinates of the centers thereof are aligned. Thus,
as a result of the automatic layout process, the output docu-
ment 6 with the layout shown in FIG. 15 is generated. The
output document 6 reflects the layout of the print document 2
relatively properly, although the contents of the layout ele-
ments are entirely different from the print document 2 of FIG.
10.

20

25

30

35

40

45

50

55

60

65

26

Generation of a layout rule from the electronic document 4
with the layout shown in FIG. 16 will next be described. F1G.
16 is a diagram of a layout of the electronic document 4. The
electronic document 4 has three split regions A to C arranged
in the layout region 600, as shown in FIG. 16. The split
regions A to C are arranged at the upper left, the center, and
the lower right of the layout region 600, respectively.

Inthe layout unit 100, the distances and angles between the
representative points of the split regions A to C of the elec-
tronic document 4 are calculated. The split regions A to C
have the central points thereof as representative points.
Accordingly, the distance and angle between the representa-
tive points of split regions A to C and the representative points
of all the other split regions are calculated.

FIG. 17 is a diagram of the data structure of an inter-region
analysis registration table. The distances and angles between
the representative points calculated for the electronic docu-
ment 4 of FIG. 16 are registered in an inter-region analysis
registration table, as shown in FIG. 17.

Inthe inter-region analysis registration table of FIG. 17, the
angle between the central point of the split region A and the
central point of the split region B, and the angle between the
central point of the split region A and the central point of the
split region C are both “300.” This indicates that the three
representative points are arranged on a straight line. Accord-
ingly, a determination is made that the representative points of
at least three of the multiple split regions in the electronic
document 4 are arranged on a straight line in step S304. Thus,
alayout rule is generated in step S306 that specifies to arrange
the layout elements to be laid out in the split regions A to C on
a straight line.

Generation of a layout rule from the electronic document 4
with the layout shown in FIG. 18 will next be described. F1G.
18 is a diagram of a layout of the electronic document 4.

As shown in FIG. 18, the electronic document 4 has four
split regions B to E arranged in the layout region 600. The
split regions B to E are arranged at the upper right, the upper
left, the lower left, and the lower right of the layout region
600, respectively. A reference point A is taken in the vicinity
of the center of the layout region 600.

Inthe layout unit 100, the distances and angles between the
reference point A and the representative points of the split
regions B to E of the electronic document 4 are calculated.
The split regions B to E have the central points thereof as the
representative points. Accordingly, the distances and angles
between the representative points of split regions B to E and
the reference point A can be calculated.

FIG. 19 is a diagram of the data structure of an inter-region
analysis registration table. The distances and angles between
the representative points calculated for the electronic docu-
ment 4 of FIG. 18 are registered in an inter-region analysis
registration table, as shown in FIG. 19.

Inthe inter-region analysis registration table of FIG. 19, all
the distances between the reference point A and the central
point of the split region B, between the reference point A and
the central point of the split region C, between the reference
point A and the central point of the split region D, and
between the reference point A and the central point of the split
region E are “10.”” This indicates that the four representative
points are arranged at an equal distance from the reference
point A. Accordingly, a determination is made in step S312
that the distance between a reference point selected from the
layout region 600 and the representative points of at least
three of the multiple split regions in the electronic document
4 are equal. Thus, a layout rule is generated in step S314 that
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specifies to arrange the layout elements to be laid out in the
split regions B to E at an equal distance from the reference
point A.

Generation of a layout rule from the electronic document 4
with the layout shown in FIG. 20 will next be described. FI1G.
20 is a diagram of a layout of the electronic document 4.

As shown in FIG. 20, the electronic document 4 has five
split regions A to E arranged in the layout region 600, as
shown in FIG. 20. The split regions A to E are arranged at the
center right, the upper right, the upper left, the center left, and
the lower left of the layout region 600, respectively. A refer-
ence point F is taken in the vicinity of the center of the layout
region 600.

In the layout unit 100, the distances and angles between the
reference point F and the representative points of the split
regions A to E of the electronic document 4 are calculated.
The split regions A to E have the central points thereof as the
representative points. Accordingly, the distances and angles
between the representative points of the split regions A to E
and the reference point F are calculated.

FIG. 21 is a diagram of the data structure of an inter-region
analysis registration table. The distances and angles between
the representative points calculated for the electronic docu-
ment 4 of FIG. 20 are registered in an inter-region analysis
registration table, as shown in FIG. 21.

Inthe inter-region analysis registration table of FIG. 21, the
angles between the reference point F and the central points of
the split regions A to E as the origins are calculated. These
angles are converted to the angles between the reference point
F as the origin and the central points of the split regions A to
E. The conversion can easily be performed by equations (1)
and (2), for example. In the equations (1) and (2), x is the
angle between the reference point F and the central points of
the split regions A to E as the origins, and y is the angle
between the central points of the split regions A to E and the
reference point F as the origin.

when x=180, y=x-180 (€8]

when x<180, y=x+180 2)

As aresult, the angles between the reference point F and the
central points of the split regions A to E are as follows: “0°”
for the split region A, “60°” for the split region B, “120°” for
the split region C, “180° for the split region D, and “240°”
for the split region E, which shows that the split regions are
arranged at intervals of 60° around the reference point F.
Accordingly, a determination is made in step S320 that the
angles between virtual lines connecting a reference point
selected from the layout region 600 and the representative
points of at least three of the multiple split regions in the
electronic document 4 are equal. Thus, a layout rule is gen-
erated in step S322 that specifies to arrange the layout ele-
ments to be laid out in the splitregions A to E at an equal angle
from the reference point F.

In this way, according to the exemplary embodiment, a
layout rule is generated according to the positional relation-
ship between at least two of the multiple split regions in the
electronic document 4; a layout template is generated on the
basis of the electronic document 4; layout clements are
selected from the layout-element registration DB 20; and the
selected layout elements are arranged in the layout region 600
according to the layout rule and the layout template generated
for the same electronic document 4.

Thus, the layout rule applied to the electronic document 4
can be generated relatively easily. The layout of the electronic
document 4 can be reflected to the result of automatic layout
relatively properly.
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Furthermore, in this exemplary embodiment, it is deter-
mined whether or not the virtual line connecting the repre-
sentative points of two of the multiple split regions of the
electronic document 4 is horizontal or vertical to the layout
region 600, wherein when it is determined that the virtual line
connecting the representative points of two split regions is
horizontal or vertical, a layout rule is generated that specifies
to align the layout positions of the layout elements to be
arranged in the corresponding split regions.

Thus, a layout rule that specifies to align the layout posi-
tions of the layout elements can be generated relatively easily
from the electronic document 4. The layout of the electronic
document 4 can be reflected to the result of automatic layout
in a more appropriate manner.

Furthermore, it is determined in this exemplary embodi-
ment whether or not the representative points of at least three
of the multiple split regions in the electronic document 4 are
arranged on a straight line, wherein when it is determined that
the representative points of at least three split regions are
arranged on a straight line, a layout rule is generated that
specifies to arrange the layout elements to be arranged in the
corresponding split regions on a straight line.

Thus, a layout rule that specifies to arrange multiple layout
elements on a straight line can be generated relatively easily
from the electronic document 4. Also, the layout of the elec-
tronic document 4 can be reflected to the result of automatic
layout in a more appropriate manner.

Furthermore, it is determined in this embodiment whether
or not the distances between the representative point selected
from the multiple split regions in the electronic document 4
and the representative points of at least two of the split regions
other than the selected split region are equal, wherein when it
is determined that the distances between the representative
points are equal, a layout rule is generated that specifies to
arrange the layout elements to be arranged in the correspond-
ing split regions at an equal distance from the layout element
arranged in the selected split region.

Thus, a layout rule that specifies to arrange multiple layout
elements at an equal distance from a certain layout element
can be generated relatively easily from the electronic docu-
ment 4. Also, the layout of the electronic document 4 can be
reflected to the result of automatic layout in a more appropri-
ate manner.

Furthermore, it is determined in this embodiment whether
or not the distances between a reference point selected from
the layout region 600 and the representative points of at least
three of the multiple split regions in the electronic document
4 are equal, wherein when it is determined that the distances
between the reference point and the representative points are
equal, a layout rule is generated that specifies to arrange the
layout elements to be arranged in the corresponding split
regions at an equal distance from the reference point.

Thus, a layout rule that specifies to arrange multiple layout
elements at an equal distance from the reference point in the
layout region 600 can be generated relatively easily from the
electronic document 4. Also, the layout of the electronic
document 4 can be reflected to the result of automatic layout
in a more appropriate manner.

Furthermore, it is determined in this embodiment whether
or not the angles between the virtual lines connecting the
representative point selected from the multiple split regions in
the electronic document 4 and the representative points of at
least two of the split regions other than the selected split
region are equal, wherein when it is determined that the
angles between the virtual lines are equal, a layout rule is
generated that specifies to arrange the layout elements to be
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arranged in the corresponding split regions at an equal angle
from the layout element arranged in the selected split region.

Thus, alayout rule that specifies to arrange multiple layout
elements at an equal angle with a certain layout element as the
center can be generated relatively easily from the electronic
document 4. Also, the layout of the electronic document 4 can
be reflected to the result of automatic layout in a more appro-
priate manner.

Furthermore, it is determined in this embodiment whether
or not the angles between the virtual lines connecting the
reference point selected from the layout region 600 and the
representative points of at least three of the multiple split
regions in the electronic document 4 are equal, wherein when
it is determined that the angles between the virtual lines are
equal, a layout rule is generated that specifies to arrange the
layout elements to be arranged in the corresponding split
regions at an equal angle with the reference point as the
center.

Thus, alayout rule that specifies to arrange multiple layout
elements at an equal angle with a reference point in the layout
region 600 as the center can be generated relatively easily
from the electronic document 4. Also, the layout of the elec-
tronic document 4 can be reflected to the result of automatic
layout in a more appropriate manner.

In the embodiment, layout elements are selected automati-
cally from the layout-element registration DB 20. However,
the invention is not limited to that but layout elements can be
selected by the user.

FIG. 22 is a functional block diagram of the functional
outline of the layout unit 100. As shown in FIG. 22, the layout
unit 100 includes a layout-element selection-screen display
section 26 for displaying a layout-element selection screen
that displays layout elements to be selected from the layout-
element registration DB 20 and a layout-element selecting
section 28 for inputting the selection of the layout elements
through the layout-element selection screen, in place of the
layout-element selecting section 22 in the structure of FIG. 1.

FIG. 23 is a diagram of the layout screen. As shown in FIG.
23, when the user makes a request for layout, a layout screen
is displayed on the display unit 44 in which a character-
information storage frame A, a character-information storage
frame B, a photograph-information storage frame C, a char-
acter-information storage frame D, a character-information
storage frame E, and a figure-information storage frame F are
arranged in the layout region 600.

FIG. 24 is diagram of the layout-element selection screen.
When the user double-clicks on, e.g., the character-informa-
tion storage frame A with a mouse etc. in the layout screen of
FIG. 23, a layout-element selection screen 440 that shows a
list of character information registered in the layout-element
registration DB 20 is displayed on the display unit 44 by the
layout-element selection-screen display section 26, as shown
in FIG. 24. The layout-element selection screen 440 of FIG.
24 displays character information 1 to 5, check boxes 442 to
450 corresponding thereto, a selection button 452 for deter-
mining the selection of the character information, and a can-
cel button 454 for canceling the selection of the character
information. The user clicks on one of the check boxes 442 to
450, which corresponds to character information that the user
desires to store in the character-information storage frame A.
For example, when the user clicks on the check box 446 and
the selection button 452, the selection of character informa-
tion 3 is inputted by the layout-element selecting section 28
through the layout-element selection screen 440.

FIG. 25 is a diagram of a layout-element selection screen.
When the user double-clicks on, e.g., the photograph-infor-
mation storage frame C with a mouse, etc. in the layout screen
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of FIG. 23, a layout-element selection screen 460 that shows
a list of image information registered in the layout-element
registration DB 20 is displayed on the display unit 44 by the
layout-element selection-screen display section 26, as shown
in FIG. 25. The layout-element selection screen 460 of FIG.
25 displays image information 1 to 6, check boxes 462 to 472
corresponding thereto, a selection button 474 for determining
the selection of the image information, and a cancel button
476 for canceling the selection of the image information. The
user clicks on one of the check boxes 462 to 472, which
corresponds to image information that the user desires to
store in the photograph-information storage frame C. For
example, when the user clicks on the check box 470 and the
selection button 474, the selection of image information 5 is
inputted by the layout-element selecting section 28 through
the layout-element selection screen 460.

The layout section 24 lays out layout elements selected by
the layout-element selecting section 28 in accordance with a
layout template in the template registration DB 18 and a
layout rule corresponding thereto and outputs its layout result
as an output document 6.

In this case, the CPU 30 corresponds to the operation
means of Invention 48; the input unit 40 corresponds to the
input means of Invention 48; the layout-element selection-
screen display section 26 corresponds to the layout-element
presenting means of Invention 9; and the layout-element
selecting section 28 corresponds to the layout-element selec-
tion means of Invention 9.

In the foregoing embodiment, how the result of layout of
the layout elements is dealt is not described in particular.
However, the layout result of the layout section 24 can be
displayed on the display unit 44.

In this case, the display unit 44 corresponds to the output
means of Invention 10.

The foregoing exemplary embodiment is constructed to
determine whether or not the distances between the represen-
tative point of a split region selected from multiple split
regions in the electronic document 4 and the representative
points of at least two of split regions other than the selected
split region are equal. However, it should be understood that
the invention is not limited to that, but may be constructed to
determine whether or not there is a split region having a
representative point that is equally separated from the repre-
sentative points of at least two of the multiple split regions in
the electronic document 4. Technically, they are the same.

The foregoing embodiment is constructed to determine
whether or not the distances between a reference point
selected from the layout region 600 and the representative
points of at least three of the multiple split regions in the
electronic document 4 are equal. However, it should be under-
stood that the invention is not limited to that but may be
constructed to determine whether or not the layout region 600
has a reference point that is equally separated from the rep-
resentative points of at least three of the multiple split regions
in the electronic document 4. Technically, they are the same.

The foregoing exemplary embodiment is constructed to
determine whether or not the angles between virtual lines
connecting a reference point selected from the layout region
600 and the representative points of at least three of the split
regions in the electronic document 4 are equal. However, it
should be understood that the invention is not limited to that
but may be constructed to determine whether or not the layout
region 600 has a reference point in which the angles between
virtual lines connecting the reference point and the represen-
tative points of at least three of the multiple split regions in the
electronic document 4 are equal. Technically, they are the
same.
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In the foregoing exemplary embodiment, the central point,
anupper left point, and an upper right point of the split region
are set as representative points. However, it should be under-
stood that the invention is not limited to that, but may be
constructed such that another apex or central point of the split
region is set as a representative point. Alternatively, the dis-
tribution of the degree of attention on the split region may be
calculated, in which the most frequently viewed point of the
split region can be set as a representative point.

In the foregoing exemplary embodiment, multiple repre-
sentative points are set for one split region. However, the
invention is not limited to that but only one representative
point may be set for one split region.

The foregoing exemplary embodiment is constructed to
generate a document image by reading the print document 2,
generate the electronic document 4 from the generated docu-
ment image, and use the generated electronic document 4.
However, the invention is not limited to that but may use an
electronic document 4 that is formed directly or an existing
electronic document 4.

In the foregoing, the layout elements can include character
information, photograph information, and figure information.
However, the invention is not limit to that but may include
other kind of elements, such as a big headline, a middle
headline, a lead, an illustration, a caption, and a table.

The foregoing exemplary embodiment has the template
registration DB 18 and the layout-element registration DB 20
as external units of the layout unit 100. However, the inven-
tion is not limited to that but may be constructed such that the
template registration DB 18 and the layout-element registra-
tion DB 20 are provided at any terminals on a network, which
may be connected with the layout unit 100 via the network so
that the layout unit 100 uses the DBs 18 and 20 of the termi-
nals.

In executing the processes shown in FIGS. 6 to 9 according
to the embodiment, a control program stored in the ROM 32
is executed. However, the invention is not limited to that but
the processes may be executed by reading the program into
the RAM 34 from a storage medium that stores the program
for the procedure, as shown in FIG. 26.

FIG. 26 is an exemplary diagram of a storage medium and
its data structure. Here the storage medium includes semicon-
ductor storage media such as an RAM and ROM, magnetic
storage media such as an FD and HD, optical-scan storage
media such as a CD, CDV, LD, and DVD, and magnetic
storage/optical-scan storage media such as an MO, which
include any storage media that can be read by a computer
irrespective of electronic, magnetic, or optical reading
method.

The foregoing exemplary embodiment has been described
for the case in which the system for generating a layout rule,
the layout system, the program for generating a layout rule,
the layout program, the storage medium, the method of gen-
erating a layout rule, and the layout method, according to the
invention, are applied to the case of generating a layout rule
from the electronic document 4, generating a layout template,
and laying out layout elements according to the layout rule
and the layout template, as shown in FIG. 1. However, it is to
be understood that the invention is not limited to that, but may
be applied to other cases without departing from the spiritand
scope of the invention.

What is claimed is:

1. A layout-rule generation system that generates a layout
rule on a basis of an electronic document in which a specified
layout region is divided into a plurality of segmented regions,
the system comprising:
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a layout-rule generation device that generates a layout rule
on the basis of a positional relationship between at least
two of the plurality of segmented regions,

each of the plurality of segmented regions including a
layout element to be arranged therein,

the specified layout region having two sides parallel to a
first direction and two sides parallel to a second direction
perpendicular to the first direction as outer periphery,
and

in a case that it is determined that a virtual line connecting
representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of
at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
of at least two ofthe plurality of segmented regions other
than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from
the layout region and it is determined that distances
between the selected reference point and representative
points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented
regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the
layoutregion and it is determined angles between virtual
lines connecting the selected reference point and repre-
sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

2. A layout-rule generation system that generates a layout
rule on a basis of an electronic document in which a specified
layout region is divided into a plurality of segmented regions,
the system comprising:
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a layout-rule generation device that generates a layout rule
on the basis of a positional relationship between at least
two of the plurality of segmented regions,

each of the plurality of segmented regions including a
layout element to be arranged therein, and

in a case that it is determined that a virtual line connecting
representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of
at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
ofat least two of the plurality of segmented regions other
than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from
the layout region and it is determined that distances
between the selected reference point and representative
points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented
regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the
layout region and it is determined angles between virtual
lines connecting the selected reference point and repre-
sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

3. A layout system that lays out layout elements in accor-

dance with a layout template that specifies the layout of a
predetermined layout region, the system comprising:

atemplate generation device that generates the layout tem-
plate on a basis of an electronic document in which the
layout region is segmented into a plurality of segmented
regions;
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a layout-rule generation device that generates a layout rule
on a basis of a positional relationship between at least
two of the plurality of segmented regions;

alayout-element storage device that stores a plurality of the
layout elements;

layout-element selection device that selects layout ele-
ments from the layout-element storage device;

alayout device that lays out the layout elements selected by
the layout-element selection device; and

the layout device arranging the layout elements in the
layout region according to the layout rule generated by
the layout-rule generation device and the layout tem-
plate generated by the template generation device for the
same electronic document,

each of the plurality of segmented regions including a
layout element to be arranged therein,

the predetermined layout region having two sides parallel
to a first direction and two sides parallel to a second
direction perpendicular to the first direction as outer
periphery, and

in a case that it is determined that a virtual line connecting
representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of
at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
of at least two ofthe plurality of segmented regions other
than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from
the layout region and it is determined that distances
between the selected reference point and representative
points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented
regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the
layoutregion and it is determined angles between virtual
lines connecting the selected reference point and repre-
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sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

4. The layout system according to claim 3, further com-

prising;

an output device that outputs a result of layout by the layout
device.
5. A layout system for laying out layout elements in accor-

dance with a layout template that specifies the layout of a
predetermined layout region, the system comprising:

a template generation device that generates a layout tem-
plate on a basis of an electronic document in which the
layout region is segmented into a plurality of segmented
regions;

a layout-rule generation device that generates a layout rule
on a basis of a positional relationship between at least
two of the plurality of segmented regions;

alayout-element storage device that stores a plurality of the
layout elements;

a layout-element presentation device that presents the lay-
out elements in the layout-element storage device for
selection of any of them;

a layout-element selection device that inputs a selection of
the layout elements;

alayout device that lays out the layout elements selected by
the layout-element selection device; and

the layout device arranging the layout elements in the
layout region according to the layout rule generated by
the layout-rule generation device and the layout tem-
plate generated by the template generation device for the
same electronic document,

each of the plurality of segmented regions including a
layout element to be arranged therein,

the predetermined layout region having two sides parallel
to a first direction and two sides parallel to a second
direction perpendicular to the first direction as outer
periphery, and

in a case that it is determined that a virtual line connecting
representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of
at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
ofat least two of the plurality of segmented regions other
than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from
the layout region and it is determined that distances
between the selected reference point and representative
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points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented
regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the
layoutregion and it is determined angles between virtual
lines connecting the selected reference point and repre-
sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

6. A layout system that lays out layout elements in accor-

dance with a layout template that specifies the layout of a
predetermined layout region, the system comprising:

atemplate generation device that generates the layout tem-
plate on a basis of an electronic document in which the
layout region is segmented into a plurality of segmented
regions;

a layout-rule generation device that generates a layout rule
on a basis of a positional relationship between at least
two of the plurality of segmented regions;

alayout-element storage device that stores a plurality of the
layout elements;

layout-element selection device that selects layout ele-
ments from the layout-element storage device;

alayout device that lays out the layout elements selected by
the layout-element selection device; and

the layout device arranging the layout elements in the
layout region according to the layout rule generated by
the layout-rule generation device and the layout tem-
plate generated by the template generation device for the
same electronic document,

each of the plurality of segmented regions including a
layout element to be arranged therein, and

in a case that it is determined that a virtual line connecting
representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of
at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
of at least two ofthe plurality of segmented regions other
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than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from

the layout region and it is determined that distances
between the selected reference point and representative
points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence

from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented
regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the

layout region and it is determined angles between virtual
lines connecting the selected reference point and repre-
sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

7. A non-transitory computer readable medium storing a
computer readable program executable by a computer for
causing the computer to perform a process of laying out
layout elements according to a layout template that specifies
the layout of a predetermined layout region, the process com-
prising:

generating the layout template on a basis of an electronic

document in which the layout region is segmented into a
plurality of segmented regions;

generating a layout rule on the basis of the positional rela-

tionship between at least two of the plurality of seg-
mented regions;

selecting the layout elements from a layout-element stor-

age device that stores a plurality of the layout elements;
laying out the layout elements selected in selecting the
layout elements; and

in laying out the layout elements, the layout elements being

arranged in the layout region according to the layout rule
generated in generating a layout rule and the layout
template generated in generating the layout template for
the same electronic document,

each of the plurality of segmented regions including a

layout element to be arranged therein,

the predetermined layout region having two sides parallel

to a first direction and two sides parallel to a second
direction perpendicular to the first direction as outer
periphery, and

in a case that it is determined that a virtual line connecting

representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
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first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of

at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence

from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
of at least two ofthe plurality of segmented regions other
than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from

the layout region and it is determined that distances
between the selected reference point and representative
points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence

from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented
regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the

layoutregion and it is determined angles between virtual
lines connecting the selected reference point and repre-
sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

8. A non-transitory computer readable medium storing a
computer readable program executable by a computer for
causing the computer to perform a process of laying out
layout elements according to a layout template that specifies
the layout of a predetermined layout region, the process com-
prising:

generating the layout template on a basis of an electronic

document in which the layout region is segmented into a
plurality of segmented regions;

generating a layout rule on a basis of the positional rela-

tionship between at least two of the plurality of seg-
mented regions;

presenting the layout elements in a layout-element storage

unit that stores a plurality of the layout elements for
selection of any of them;

inputting the selection of the layout elements;

laying out the layout elements selected in inputting the

selection of the layout elements; and
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in laying out the layout elements, the layout elements being
arranged in the layout region according to the layout rule
generated in generating a layout rule and the layout
template generated in generating the layout template for
the same electronic document,

each of the plurality of segmented regions including a
layout element to be arranged therein,

the predetermined layout region having two sides parallel
to a first direction and two sides parallel to a second

40

termined layout region is segmented into a plurality of seg-
mented regions, the method comprising:

a layout-rule generation step in which an operation device
generates a layout rule on a basis of a positional rela-
tionship between at least two of the plurality of seg-
mented regions,

each of the plurality of segmented regions including a
layout element to be arranged therein,

the predetermined layout region having two sides parallel

Lo . L 10
sgigﬁzg,p:nrgendlcular to the first direction as outer to a ﬁrst directiog and two sides pare}llel toa second
in a case that it is determined that a virtual line connecting dlrecﬁon pergendlcular to the first direction as outer
representative points of two of the plurality of seg- . penphery, an . . . .
mented regions is horizontal or vertical to the layout in a case that itis det.ermmed that a virtual line connecting
region, the layout-rule generating device generating a 13 representative points of two of the plurality of seg-
first layout rule that specifies to align layout positions of mented regions is horizontal or vertical to the layout
layout elements to be arranged in the corresponding region, the layout-rule generating device generating a
segmented regions, first layout rule that specifies to ahgn layout positions of
in a case that it is determined that representative points of layout elemen?s to be arranged in the corresponding
at least three of the plurality of segmented regions are 20 segmented regions,
arranged on a straight line, the layout-rule generating in a case that it is determined that representative points of
device generating a second layout rule that specifies to at least three of the plurality of segmented regions are
arrange the layout elements to be arranged in the corre- arranged on a straight line, the layout-rule generating
sponding segmented region on a straight line, device generating a second layout rule that. specifies to
in a case that a segmented region is selected in sequence 2 arrange the layout elements to be arranged in the corre-
from the plurality of segmented regions and it is deter- sponding segmented region on a straight line,
mined that distances between a representative point in in a case that a segmented region is selected in sequence
the selected segmented region and representative points from the plurality of segmented regions and it is deter-
of atleast two of the plurality of segmented regions other . mined that distances between a representative point in
than the selected segmented region are equal, the layout- the selected segmented region and representative points
rule generating device generating a third layout rule that of at least two ofthe plurality of segmented regions other
speciﬁes to arrange the ]ayout elements to be arranged in than the selected Segmented region are equal, the layout-
the corresponding segmented regions at an equal dis- rule generating device generating a third layout rule that
tance from a layout element arranged in the selected . specifies to arrange the layout elements to be arranged in
segmented region, the corresponding segmented regions at an equal dis-
in a case that a reference point is selected in sequence from tance from a layout element arranged in the selected
the layout region and it is determined that distances segmented region,
between the selected reference point and representative in a case that a reference point is selected in sequence from
points of at least three of the plurality of segmented the layout region and it is determined that distances
regions are equal, the layout-rule generating device gen- between the selected reference point and representative
erating a fourth layout rule that specifies to arrange the points of at least three of the plurality of segmented
layout elements to be arranged in the corresponding regions are equal, the layout-rule generating device gen-
segmented regions at an equal distance from a reference erating a fourth layout rule that specifies to arrange the
region, 5 layout elements to be arranged in the corresponding
in a case that a segmented region is selected in sequence segmented regions at an equal distance from a reference
from the plurality of segmented regions and it is deter- region,
mined that angles between virtual lines connecting a in a case that a segmented region is selected in sequence
representative point of the selected segmented region from the plurality of segmented regions and it is deter-
and representative points of at least two of the segmented 4, mined that angles between virtual lines connecting a
regions other than the selected segmented region are representative point of the selected segmented region
equal, the layout-rule generating device generating a and representative points of at least two of the segmented
fifth layout rule that speciﬁes to arrange layout elements regions other than the selected segmented region are
to be arranged in the corresponding segmented regions equal, the layout-rule generating device generating a
at an equal angle with the layout element arranged in the 55 fifth layout rule that specifies to arrange layout elements
selected segmented region as a center, and to be arranged in the corresponding segmented regions
in case a reference point is selected in sequence from the at an equal angle with the layout element arranged in the
layout region and it is determined angles between virtual selected segmented region as a center, and
lines connecting the selected reference point and repre- in case a reference point is selected in sequence from the
sentative points of at least three of the plurality of seg- 49 layout region and it is determined angles between virtual
mented regions are equal, the layout-rule generating lines connecting the selected reference point and repre-
device generating a sixth layout rule that specifies to sentative points of at least three of the plurality of seg-
arrange layout elements to be arranged in the corre- mented regions are equal, the layout-rule generating
sponding segmented regions at an equal angle with the device generating a sixth layout rule that specifies to
reference point as a center. 65 arrange layout elements to be arranged in the corre-

9. A layout-rule generation method of generating a layout

sponding segmented regions at an equal angle with the

rule on a basis of an electronic document in which a prede- reference point as a center.
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10. A layout method of laying out layout elements accord-

ing to a layout template that specifies a layout of a predeter-
mined layout region, the method comprising:

a template generation step in which an operation device
generates the layout template on a basis of an electronic
document in which the layout region is segmented into a
plurality of segmented regions;

alayout-rule generation step in which the operation device
generates a layout rule on a basis of a positional rela-
tionship between at least two of the plurality of seg-
mented regions;

a layout-element selection step in which the operation
device selects the layout elements from the layout-ele-
ment storage device that stores a plurality of the layout
elements;

a layout step in which the operation device lays out the
layout elements selected in the layout-element selection
step; and

in the layout step, the layout elements being arranged in the
layout region according to the layout rule generated in
the layout-rule generation step and the layout template
generated in the template generation step for the same
electronic document,

each of the plurality of segmented regions including a
layout element to be arranged therein,

the predetermined layout region having two sides parallel
to a first direction and two sides parallel to a second
direction perpendicular to the first direction as outer
periphery, and

in a case that it is determined that a virtual line connecting
representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of
at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
ofat least two of the plurality of segmented regions other
than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from
the layout region and it is determined that distances
between the selected reference point and representative
points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented
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regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the
layoutregion and it is determined angles between virtual
lines connecting the selected reference point and repre-
sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

11. A layout method of laying out layout elements accord-

ing to a layout template that specifies the layout of a prede-
termined layout region, the method comprising:

a template generation step in which an operation device
generates the layout template on the basis of an elec-
tronic document in which the layout region is segmented
into a plurality of segmented regions;

a layout-rule generation step in which the operation device
generates a layout rule on a basis of a positional rela-
tionship between at least two of the plurality of seg-
mented regions;

a layout-element presentation step in which the operation
device presents the layout elements in the layout-ele-
ment storage device that stores a plurality of the layout
elements for selection of any of them;

a layout-element selection step in which an input device
inputs the selection of the layout elements;

a layout step in which the operation device lays out the
layout elements selected in the layout-element selection
step; and

in the layout step, the layout elements being arranged in the
layout region according to the layout rule generated in
the layout-rule generation step and the layout template
generated in the template generation step for the same
electronic document,

each of the plurality of segmented regions including a
layout element to be arranged therein,

the predetermined layout region having two sides parallel
to a first direction and two sides parallel to a second
direction perpendicular to the first direction as outer
periphery, and

in a case that it is determined that a virtual line connecting
representative points of two of the plurality of seg-
mented regions is horizontal or vertical to the layout
region, the layout-rule generating device generating a
first layout rule that specifies to align layout positions of
layout elements to be arranged in the corresponding
segmented regions,

in a case that it is determined that representative points of
at least three of the plurality of segmented regions are
arranged on a straight line, the layout-rule generating
device generating a second layout rule that specifies to
arrange the layout elements to be arranged in the corre-
sponding segmented region on a straight line,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that distances between a representative point in
the selected segmented region and representative points
of at least two ofthe plurality of segmented regions other
than the selected segmented region are equal, the layout-
rule generating device generating a third layout rule that
specifies to arrange the layout elements to be arranged in
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the corresponding segmented regions at an equal dis-
tance from a layout element arranged in the selected
segmented region,

in a case that a reference point is selected in sequence from
the layout region and it is determined that distances
between the selected reference point and representative
points of at least three of the plurality of segmented
regions are equal, the layout-rule generating device gen-
erating a fourth layout rule that specifies to arrange the
layout elements to be arranged in the corresponding
segmented regions at an equal distance from a reference
region,

in a case that a segmented region is selected in sequence
from the plurality of segmented regions and it is deter-
mined that angles between virtual lines connecting a
representative point of the selected segmented region
and representative points of at least two of the segmented

44

regions other than the selected segmented region are
equal, the layout-rule generating device generating a
fifth layout rule that specifies to arrange layout elements
to be arranged in the corresponding segmented regions
at an equal angle with the layout element arranged in the
selected segmented region as a center, and

in case a reference point is selected in sequence from the

layoutregion and it is determined angles between virtual
lines connecting the selected reference point and repre-
sentative points of at least three of the plurality of seg-
mented regions are equal, the layout-rule generating
device generating a sixth layout rule that specifies to
arrange layout elements to be arranged in the corre-
sponding segmented regions at an equal angle with the
reference point as a center.

#* #* #* #* #*
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