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(57) ABSTRACT 

A plurality of closed regions constituting a line drawing 
image are extracted and displayed on a display means. A 
desired closed region included among the plurality of dis 
played closed regions is extracted as an image layer by speci 
fying the desired closed region by means of a manipulation 
means. At this time, a closed region display screen for dis 
playing the extracted closed regions thereon and an image 
layer display Screen for displaying the extracted image layer 
thereon are displayed in side by side relation on the display 
means. Thus, whether an appropriate closed region is con 
Verted to the image layer or not is easily determined. Also, 
when a plurality of closed regions are specified, the plurality 
of specified closed regions are extracted as an image layer. 
Thus, the plurality of closed regions are treated together as the 
single image layer. This achieves Such functions and effects 
that both the improvement in the efficiency of the color appli 
cation to the line drawing resulting from the image layer 
process and the improvement in the efficiency of the color 
application to the line drawing resulting from the closed 
region extraction are accomplished. 
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LINE DRAWINGPROCESSINGAPPARATUS 
AND PROGRAM 

TECHNICAL FIELD 

0001. The present invention relates to a line drawing pro 
cessing apparatus for applying color to a line drawing and, 
more particularly, to a line drawing processing apparatus for 
providing a GUI (graphical user interface) useful in produc 
ing image layers convenient during color application. 

BACKGROUND ART 

0002 Manga is different from English comics in nuance, 
and refers to a (monochrome) line drawing having feels 
unique to Japan. When manga is printed in the form of pub 
lications, monochrome printing is predominant because color 
printing is costly. Thus, expressions in black and white Such 
as various tones, shading, effect lines, Solid, and the like have 
been accomplished for the expression of gradation and the 
expression offeelings. 
0003. However, the number of sites on which manga in the 
form of electronic data can be read on portable telephones has 
recently been increasing rapidly. This has provided more 
opportunities to appreciate manga on liquid crystal monitors, 
and there has been a growing demand for the coloring of (the 
application of color to) manga. Since there is little culture of 
monochrome manga outside Japan, the coloring of manga is 
necessary for the purpose of internationally expanding manga 
in the form of publications outside Japan. For these reasons, 
the operation of applying color has been required for the 
conversion of manga expressed by a line drawing image into 
electronic data. 
0004. A technique, for example, to be described below is 
disclosed to make the application of color to a line drawing 
image easy and convenient. 
0005 Patent Document 1: Japanese Patent Application 
Laid-Open No. 2007-220056 
0006 Useful in applying color to a line drawing image is 
an image layer process. An image layer is treated as an imagi 
nary transparent sheet. Displaying a line drawing image 
desired to be colored as a plurality of image layers allows the 
individual application of color to the image layers. The appli 
cation of color to each of the image layers facilitates modifi 
cations and re-application of color. Also, effects Such as shad 
owing can be easily changed by changing the order in which 
the image layers are Superimposed. 
0007. In general, when the image layer process is per 
formed, a plurality of copies of a line drawing are treated as 
image layers, and the color application process is performed 
on each of the plurality of image layers. By collecting the 
image layers Subjected to the color application process, a 
single line drawing image to which color is completely 
applied can be obtained. 
0008. However, in the application of color to the line draw 
ing image by the use of Such an image layer process, the 
operation perse of applying color to each of the image layers 
includes the process of pouring color into a portion desired to 
be colored or the process of manually applying color to the 
portion desired to be colored after the desired portion is 
displayed on an enlarged scale in a manner similar to the 
conventional technique of applying color to the line drawing 
image. This presents a problem in that the operation of apply 
ing color is laborious. 
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0009. Also, there has recently been proposed a technique 
in which a closed region desired to be colored is extracted 
from a plurality of closed regions constituting an image rep 
resented by a line drawing, and color is poured into the 
desired closed region. In this case, the color application pro 
cess is performed after the closed region desired to be colored 
is extracted. This achieves the color application process with 
efficiency without color application errors. 
0010. In the application of color to manga, however, there 
are a large number of closed regions constituting a character 
that is an image represented by a line drawing, and the closed 
regions are complicated in shape. This presents a problem in 
that it is difficult to extract a desired closed region. As an 
example, there are cases whereasingle component represent 
ing a character is composed of a plurality of closed regions, 
Such as in the representation of hair. In this case, hair is 
represented by a plurality of closed regions although there is 
a single region as "hair.’ It is hence necessary to perform the 
process of applying color to the plurality of closed regions 
constituting hair when applying color to hair. For this reason, 
improvements in the efficiency of the color application pro 
cess by the use of the conversion into the closed regions 
cannot be accomplished. 

DISCLOSURE OF INVENTION 

0011. The present invention is intended for a line drawing 
processing apparatus including a display means and a 
manipulation means for processing a line drawing. 
0012. According to the present invention, the line drawing 
processing apparatus comprises: a closed region extraction 
means for extracting a plurality of closed regions constituting 
an image represented by said line drawing, a closed region 
display means for displaying said extracted closed regions in 
the form of a closed region display screen on said display 
means, an image layer extraction means for extracting a 
closed region specified on said closed region display Screen 
by means of said manipulation means as an image layer, and 
an image layer display means for displaying said extracted 
image layer in the form of an image layer display screen on 
said display means, wherein said closed region display means 
and the image layer display means display said closed region 
display screen and said image layer display Screen in side by 
side relation on said display means. 
0013 The plurality of closed regions constituting the 
image represented by the line drawing are extracted and dis 
played on the display means. A desired closed region 
included among the plurality of displayed closed regions is 
extracted as the image layer by specifying the desired closed 
region by means of the manipulation means. At this time, the 
closed region display screen for displaying the extracted 
closed regions thereon and the image layer display screen for 
displaying the extracted image layer thereon are displayed in 
side by side relation on the display means. Thus, whether an 
appropriate closed region is converted to the image layer or 
not is easily determined. Also, when a plurality of closed 
regions are specified, the plurality of specified closed regions 
are extracted as an image layer. Thus, the plurality of closed 
regions are treated together as the single image layer. This 
achieves such functions and effects that both the improve 
ment in the efficiency of the color application to the line 
drawing resulting from the image layer process and the 
improvement in the efficiency of the color application to the 
line drawing resulting from the closed region extraction are 
accomplished. 
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0014 Preferably, there is a common relationship between 
positions in said closed region display screen and said image 
layer display screen displayed on said display means by said 
closed region display means and the image layer display 
CaS. 

0015 The positional relationship between the closed 
region display Screen and the image layer display screen is 
common. Thus, which one of the plurality of closed regions 
constituting the line drawing is extracted as the image layer is 
easily recognized. This improves the efficiency of the image 
layer process. 
0016 Preferably, the closed region specified on said 
closed region display Screen by means of said manipulation 
means is moved to said image layer display Screen, whereby 
said image layer extraction means extracts said closed region 
as said image layer, and said closed region display means 
deletes the display of the closed region from which the image 
layer is extracted. 
0017. When the closed region extracted as the image layer 

is displayed as the image layer on the image layer display 
screen, the display of the closed region is deleted from the 
closed region display screen, based on the move manipulation 
by means of the manipulation means. This clarifies the fact 
that the closed region is extracted as the image layer to 
improve the efficiency of the image layer process. 
0018 Preferably, the image layer specified on said image 
layer display screen by means of said manipulation means is 
moved to said closed region display screen, whereby said 
image layer extraction means deletes said image layer, and 
said closed region display means displays the closed region 
from which the image layer is extracted again. 
0019. The manipulation means is used to perform such a 
manipulation as to specify the image layer displayed on the 
image layer display screen to move the specified image layer 
to the closed region display screen, whereby the image layer 
is deleted, and the closed region from which the image layer 
is extracted is displayed again on the closed region display 
screen. This allows the change of image layers with ease, to 
improve the efficiency of the image layer process. 
0020 Preferably, the line drawing processing apparatus 
further comprises a color application means for applying 
color to the image layer extracted by said image layer extrac 
tion means. 
0021. The color application to the image layer extracted 
by the image layer extraction means achieves the color appli 
cation process using the image layer process with improved 
processing efficiency. 
0022 Preferably, said display means displays said line 
drawing image for the purpose of reference on said closed 
region display screen and said image layer display screen. 
0023 The closed region and the image layer are specified 
by means of the manipulation means with reference to the line 
drawing images displayed on the display means. This 
improves the efficiency of the image layer process. 
0024. The present invention is also intended for a com 
puter-readable recording medium having recorded therein a 
program for performing a line drawing process in a computer 
including a display part and a manipulation part for process 
ing a line drawing. 
0025. According to the computer-readable recording 
medium of the present invention, said computer includes a 
CPU and a memory said program causing said computer to 
perform the steps of: a) extracting a plurality of closed regions 
constituting an image represented by said line drawing, b) 
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displaying said extracted closed regions in the form of a 
closed region display screen on said display part, c) extracting 
a closed region specified on said closed region display Screen 
by means of said manipulation part as an image layer, and d) 
displaying said extracted image layer in the form of an image 
layer display Screen on said display part, wherein the step b) 
and the step d) display said closed region display screen and 
said image layer display Screeninside by side relation on said 
display part. 
0026. The plurality of closed regions constituting the 
image represented by the line drawing are extracted and dis 
played on the display means. A desired closed region 
included among the plurality of displayed closed regions is 
extracted as the image layer by specifying the desired closed 
region by means of the manipulation means. At this time, the 
closed region display screen for displaying the extracted 
closed regions thereon and the image layer display screen for 
displaying the extracted image layer thereon are displayed in 
side by side relation on the display means. Thus, whether an 
appropriate closed region is converted to the image layer or 
not is easily determined. Also, when a plurality of closed 
regions are specified, the plurality of specified closed regions 
are extracted as an image layer. Thus, the plurality of closed 
regions are treated together as the single image layer. This 
achieves such functions and effects that both the improve 
ment in the efficiency of the color application to the line 
drawing resulting from the image layer process and the 
improvement in the efficiency of the color application to the 
line drawing resulting from the closed region extraction are 
accomplished. 
0027. It is therefore an object of the present invention to 
provide a line drawing processing apparatus which over 
comes the drawbacks of the prior art to accomplish both an 
improvement in the efficiency of color application to a line 
drawing resulting from an image layer process and an 
improvement in the efficiency of color application to a line 
drawing resulting from closed region extraction. 
0028. These and other objects, features, aspects and 
advantages of the present invention will become more appar 
ent from the following detailed description of the present 
invention when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

0029 FIG. 1 is a diagram for illustrating the construction 
of a line drawing processing apparatus. 
0030 FIG. 2 is a flow diagram for illustrating the opera 
tion of the line drawing processing apparatus. 
0031 FIG. 3 is a view for illustrating a line drawing pro 
cessing screen. 
0032 FIG. 4A to FIG. 4C are views for illustrating an 
image layer extraction process by the use of a closed region 
display Screen and an image layer display Screen on the line 
drawing processing screen. 
0033 FIG. 5A to FIG. 5B are views for illustrating an 
addition process and a deletion process for an image layer by 
the use of the closed region display Screen and the image layer 
display screen on the line drawing processing screen. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0034. The best mode for carrying out the present invention 
will now be described with reference to the drawings. 
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0035 FIG. 1 is a diagram for illustrating the construction 
of a line drawing processing apparatus for embodying the 
present invention. 
0036. The line drawing processing apparatus 1 is a per 
Sonal computer in common use, and includes a CPU 11, a 
display part 12, an input part 13, a network interface 14, a 
media drive 15, a storage part 16, and a memory 17. 
0037. The CPU 11 controls the entire line drawing pro 
cessing apparatus 1. In particular, the CPU 11 executes in the 
memory 17 a program 181 recorded on a media disk 18 
inserted in the media drive 15 to implement the functions of 
the line drawing processing apparatus 1. 
0038. The display part 12 is used for displaying informa 
tion required for a line drawing process. The input part 13 
includes a mouse, a keyboard, and a pen tablet (a registered 
trademark of Pentel Co., Ltd.), and is used by an operator to 
enter commands into the line drawing processing apparatus 1. 
0039. The network interface 14 is provided to connect the 
line drawing processing apparatus 1 and a network not shown 
to each other. Through the network interface 14, the line 
drawing processing apparatus 1 can acquire line drawing data 
LD from the network not shown. Also, the program 181 for 
implementing the functions of the line drawing processing 
apparatus 1 may be downloaded from a server not shown. 
0040. The media drive 15 is used to read the program 181 
recorded on the media disk 18. The functions of the line 
drawing processing apparatus 1 are implemented by the pro 
gram 181 read by the media drive 15. 
0041. The storage part 16 stores the program 181 read by 
the media drive 15 therein. 
0042. The memory 17 is a work area provided for the CPU 
11 to execute the program 181 stored by the storage part 16. 
In consequence of the execution of the program 181 by the 
CPU 11, the functions of a closed region extraction part 171, 
an image layer extraction part 172, a processing screen dis 
play part 173, and a color application part 174 are imple 
mented in the memory 17. 
0043. The closed region extraction part 171 extracts a 
plurality of closed regions constituting an image represented 
by a line drawing. A known technique may be used to extract 
the closed regions in the closed region extraction part 171. 
The extracted closed regions are temporarily stored in the 
closed region extraction part 171. 
0044 Also, the closed region extraction part 171 may 
perform the process of converting an unclosed region into a 
closed region to extract the unclosed region Subjected to the 
process as a closed region. An operator may manipulate the 
input part 13 to cause the closed region extraction part 171 to 
perform the conversion into the closed region. 
0045. The image layer extraction part 172 extracts a closed 
region as an image layer when the closed region displayed on 
the display part 12 is specified by means of the input part 13 
in a process to be described later. The image layer extraction 
part 172 copies only the specified closed region to a layer 
plane to store the specified closed region as an image layer. 
For the extraction of the image layer in the image layer 
extraction part 172, a line drawing image represented by a 
plurality of closed regions may be added to an image layer of 
the same hierarchical level by copying the plurality of closed 
region to a single layer plane. The extracted image layer is 
temporarily stored in the image layer extraction part 172. 
0046. The image layer extraction part 172 also deletes the 
extracted image layer in response to a manipulation by means 
of the input part 13. 
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0047. The processing screen display part 173 displays the 
processes of the closed region extraction part 171, the image 
layer extraction part 172, and the color application part 174 to 
be described later on the display part 12. The processing 
screen display part 173 also displays manipulations to be 
performed for the process by means of the input part 13 as 
well on the display part 12. 
0048. To this end, the processing screen display part 173 
includes a closed region display part 1731, an image layer 
display part 1732, and a line drawing display part 1733. 
0049. The closed region display part 1731 displays the 
plurality of closed regions extracted by the closed region 
extraction part 171 in the form of a closed region display 
screen on the display part 12. When a closed region displayed 
on the closed region display screen is specified by means of 
the input part 13 and extracted as an image layer, the closed 
region display part 1731 stops displaying the closed region. 
On the other hand, when an image layer is deleted, the closed 
region display part 1731 displays the closed region specified 
for the extraction of the image layer again. 
0050. The image layer display part 1732 displays the 
image layer extracted by the image layer extraction part 172 
in the form of an image layer display Screen on the display 
part 12. When an image layer is extracted, the image layer 
display part 1732 displays the image layer on the image layer 
display Screen. On the other hand, when the image layer 
displayed on the image layer display screen is deleted by 
means of the input part 13, the image layer display part 1732 
stops displaying the image layer. 
0051. The processing screen display part 173 displays the 
closed region display screen and the image layer display 
screen presented by the closed region display part 1731 and 
the image layer display part 1732 in side by side relation on 
the display part 12. 
0.052 The processing screen display part 173 causes the 
closed region display part 1731 and the image layer display 
part 1732 to perform the display process so that there is a 
common relationship between positions in the closed region 
display screen and the image layer display screen. Specifi 
cally, the coordinates in the closed region display Screen 
presented by the closed region display part 1731 and the 
coordinates in the image layer display Screen presented by the 
image layer display part 1732 are in a congruence or simili 
tude relationship with each other. 
0053. Further, when any screen displayed on the closed 
region display screen or the image layer display screen is 
manipulated by means of the input part 13, the processing 
screen display part 173 reflects the result of the manipulation 
at the same time on both of the screens. 
0054 For example, when a Zoom process is manipulated 
on the closed region display screen by means of the input part 
13, the processing screen display part 173 causes the closed 
region display part 1731 to execute the process of performing 
the Zoom process with a specified scaling factor, whereby the 
closed region display screen subjected to the Zoom process 
with the specified scaling factor appears on the display part 
12. At the same time, the processing screen display part 173 
causes the image layer display part 1732 to execute the Zoom 
process with a similar Scaling factor, whereby the image layer 
display screen Subjected to the Zoom process with the speci 
fied scaling factor appears on the display part 12. 
0055. On the other hand, for example, when a roaming 
process is manipulated on the image layer display Screen by 
means of the input part 13, the processing screen display part 
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173 causes the image layer display part 1732 to move an 
image layer display presented on the image layer display 
screen, based on the inputted amount of movement. At the 
same time, the processing screen display part 173 causes the 
closed region display part 1731 to execute the roaming pro 
cess with the similar amount of movement, whereby a closed 
region display is moved the specified amount of movement. 
0056. The line drawing display part 1733 displays a line 
drawing represented by line drawing data to be referenced 
during the manipulation by means of the input part 13 on the 
closed region display Screen and on the image layer display 
screen. By displaying a line drawing used for the extraction of 
the closed regions on the closed region display Screen, in 
which portion of the line drawing the closed region to be 
extracted as an image layer is located is easily recognized. Or 
by displaying a line drawing used for the extraction of the 
closed regions on the image layer display screen, in which 
portion of the line drawing the closed region extracted as an 
image layer is located is easily recognized. 
0057 The color application part 174 performs a color 
application process on the image layer extracted by the image 
layer extraction part 172. The image layer extracted by the 
image layer extraction part 172 is extracted based on the 
closed regions extracted by the closed region extraction part 
171. This enables the color application part 174 to performan 
easy and convenient color application operation Such as a 
pouring process. Additionally, the color application part 174 
applies color to the image layer. This prevents trouble Such as 
the confusion of closed regions to be colored or the applica 
tion of an improper color to a closed region to be colored. 
0058 FIG. 2 is a flow diagram for illustrating the opera 
tion of the line drawing processing apparatus 1 shown in FIG. 
1. 
0059 First, in Step S1, an operator of the line drawing 
processing apparatus 1 inputs the line drawing data LD to the 
line drawing processing apparatus 1. The line drawing data 
LD is inputted through a network not shown connected to the 
network interface 14 or from the media disk 18 mounted in 
the media drive 15 to the line drawing processing apparatus 1. 
Alternatively, the line drawing processing apparatus 1 may 
have a line drawing production function (not shown), 
whereby the line drawing data LD is inputted thereto. 
0060. In Step S2, the closed region extraction part 171 
extracts a plurality of closed regions HA constituting a line 
drawing image from the inputted line drawing data LD. The 
technique of extracting the plurality of closed regions HA 
from the line drawing data LD may employ known tech 
niques, as appropriate. 
0061. In Step S3, the processing screen display part 173 
produces a screen display for the execution of the line draw 
ing process. When the processing screen display part 173 
displays a line drawing processing screen, the closed region 
display part 1731 presents the closed region display Screen on 
the display part 12 to display the plurality of closed regions 
HA extracted in Step S2. At the same time, the processing 
screen display part 173 activates the image layer display part 
1732 to present the image layer display screen on the display 
part 12. 
0062 FIG.3 shows the line drawing processing screen SG 
presented on the display part 12 by the processing screen 
display part 173 for the purpose of performing the line draw 
ing process. 
0063. The line drawing processing screen SG includes the 
closed region display screen HG, and the image layer display 

Dec. 30, 2010 

screen GG. A mouse pointer MP for manipulation by means 
of the input part 13 is displayed on the line drawing process 
ing screen SG. The line drawing processing screenSG further 
includes a displayed closed region name box LDB, a dis 
played layer name box GNB, a reference line drawing display 
selection box LCB, a closed region to image layer move 
button IDB1, an image layer to closed region move button 
IDB2, a color application palette PP, a save button SB, and a 
cancel button CB for input using the mouse pointer MP. 
0064. The closed region to image layer move button IDB1, 
the image layer to closed region move button IDB2, the color 
application palette PP, the save button SB, and the cancel 
button CB will be described later. 
0065. The closed region display screen HG is a screen 
provided for the closed region display part 1731 to display the 
plurality of closed regions HA extracted from the line draw 
ing data LD by the closed region extraction part 171. In the 
line drawing data LD, an image represented by a line drawing 
includes a plurality of closed regions HA. The closed region 
display screen HG shows the plurality of closed regions HA 
constituting an image. This enables the operator of the line 
drawing processing apparatus 1 to specify a closed region to 
be extracted as an image layer. 
0066. The displayed closed region name box LDB shows 
the name of the line drawing data LD from which the plurality 
of closed regions HA appearing on the closed region display 
screen HG are extracted. When the displayed closed region 
name box LDB is specified by means of the mouse pointer 
MP, the name of the line drawing data LD is inputted in 
accordance with input by means of the input part 13. This 
causes the closed region display part 1731 to display the 
plurality of closed regions HA of the inputted line drawing 
data LD on the closed region display screen HG. 
0067. The image layer display screen GG is a screen pro 
vided for the image layer display part 1732 to display an 
image layer GL extracted by the image layer extraction part 
172. The image layer extraction part 172 extracts the specified 
closed region HA included among the plurality of closed 
regions HA appearing on the closed region display screen HG 
as the image layer GL, whereby the image layer GL appears 
on the image layer display screen GG. The image layer GL is 
an image component constituting the image represented by 
the line drawing and having a hierarchical level. The image 
represented by the line drawing is displayed by displaying a 
plurality of image layers GL Superimposed on each other. 
Color application may be performed on the image layer GL 
appearing on the image layer display screen GG in a process 
to be described later. 
0068. The displayed layer name box GNB shows the name 
and the hierarchical level of the image layer GL appearing on 
the image layer display screen GG. The operator manipulates 
the input part 13 to specify the displayed layer name box GNB 
by means of the mouse pointer MP, thereby assigning the 
name and the hierarchical level to the image layer GL appear 
ing on the image layer display screen GG. 
0069. The reference line drawing display selection box 
LCB is a checkbox for selection as to whether to display a line 
drawing image represented by the line drawing data LD on 
the closed region display Screen HG and the image layer 
display screen GG or not. There are cases where the appear 
ance of the line drawing image represented by the line draw 
ing data LD achieves more improved efficiency of operation 
in the process of extracting the plurality of closed regions HA 
appearing on the closed region display screen HG as the 
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image layers GL to display the image layers GL on the image 
layer display screen GG which will be described later. When 
the operator who wants to reference the line drawing image 
during the operation places a checkmark in the reference line 
drawing display selection box LCB, the line drawing display 
part 1733 displays the line drawing image represented by the 
line drawing data LD on the closed region display screen HG 
and the image layer display screen GG. 
0070. In Step S4, the image layer extraction part 172 
extracts an image layer GL from the plurality of closed 
regions HA appearing on the closed region display Screen 
HG. After the line drawing processing screenSG is displayed, 
the operator manipulates the input part 13 to specify a desired 
closed region HA from among the plurality of closed regions 
HA appearing on the closed region display Screen HG. After 
the specification, the operator manipulates the mouse pointer 
MP to push the closed region to image layer move button 
IDB1 (with reference to FIG.3). The push of the closed region 
to image layer move button IDB1 causes the image layer 
extraction part 172 to extract the closed region HA specified 
on the closed region display screen HG by the operator as the 
image layer GL. 
0071 Also, in response to the push of the closed region to 
image layer move button IDB1, the closed region display part 
1731 stops displaying the closed region HA extracted as the 
image layer GL, and the image layer display part 1732 dis 
plays the extracted image layer GL on the image layer display 
screen GG. This makes the fact that the specified closed 
region HA is extracted as the image layer GL easy to recog 
nize visually. 
0072. In Step S5, a judgment is made as to the continuation 
of the extraction of image layers GL. When the extraction of 
image layers GL is to be completed in accordance with the 
judgment of the operator, the image layer extraction part 172 
prompts the operator to enter the name and the hierarchical 
level of the image layer GL into the displayed layer name box 
GNB. When the operator manipulates the input part 13 to 
make an entry into the displayed layer name box GNB and 
then to push the save button SB (with reference to FIG. 3), the 
image layer extraction part 172 stores the image layer GL. 
Thereafter, the processing proceeds to Step S6. 
0073. On the other hand, when the extraction of image 
layers GL is to be continued, the processing returns to Step 
S4. In this case, the extraction operation of image layers GL 
that the operator can perform is one of the followings: 
0074 (1) extracting a new image layer GL, 
0075 (2) adding an image layer based on a new closed 
region to the image layer GL, and 
0076 (3) deleting the image layer GL. 
0077. In the case (1), the operator manipulates the input 
part 13 to enter the name and the hierarchical level of a new 
image layer GL into the displayed layer name box GNB. 
Then, the operator performs the operation described in detail 
in Step S4, whereby the image layer extraction part 172 
extracts the new image layer GL. 
0078. In the case (2), after performing the operation 
described in detail in Step S4, the operator manipulates the 
input part 13 to specify another closed region HA from among 
the plurality of closed regions HA appearing on the closed 
region display screen HG. Thereafter, the operator pushes the 
closed region to image layer move button IDB1 to extract the 
specified closed region HA as an image layer GL, thereby 
adding this image layer GL to the already extracted image 
layer GL. 
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(0079. The operation denoted by (2) is effective, for 
example, in the case of “hair of a character or the like which 
is a single image component constituting the character but is 
composed of a plurality of closed regions constituting the 
character. Specifically, since "hair is a single image compo 
nent but is composed of a plurality of closed regions, the 
conventional color application technique is required to repeat 
the operation of pouring the same color into each of the closed 
regions. However, the line drawing processing apparatus 1 
according to the present invention, which is capable of treat 
ing a plurality of closed regions as a single image layer, is 
capable of performing the color application operation only 
once to improve the efficiency of the color application pro 
CCSS, 

0080. In the case (3), the operator manipulates the input 
part 13 to specify the image layer GL appearing on the image 
layer display screen GG. After the specification, the operator 
manipulates the mouse pointer MP to push the image layer to 
closed region move button IDB2 (with reference to FIG. 3). 
The push of the image layer to closed region move button 
IDB2 causes the image layer extraction part 172 to delete the 
specified image layer GL. 
I0081. Also, in response to the push of the image layer to 
closed region move button IDB2, the image layer display part 
1732 stops displaying the image layer GL, and the closed 
region display part 1731 restarts displaying the closed region 
HA from which the image layer GL is extracted. This makes 
the fact that the specified image layer GL is deleted easy to 
recognize visually. 
I0082 If the line drawing processing apparatus 1 has per 
formed any one of the operations (1) to (3), the judgment in 
Step S5 is made again. Then, the line drawing processing 
apparatus 1 performs the operation of proceeding to Step S6 
or returning to Step S4. 
I0083. In Step S6, the color application process is per 
formed on the image layer GL. The operator manipulates the 
input part 13 to activate the color application part 174, thereby 
displaying the color application palette PP on the line drawing 
processing screen SG. The color application palette PP 
includes a plurality of color buttons for colors applicable to 
the image layer GL and a variety of tool buttons for color 
application. The operator manipulates the input part 13 to 
push a desired color button included among the plurality of 
color buttons provided in the color application palette PP, 
thereby applying a desired color to the image layer GL. Also, 
the operator manipulates the input part 13 to push a desired 
tool button included among the tool buttons provided in the 
color application palette PP, thereby performing a color appli 
cation technique Such as, for example, "pouring of color,” “air 
brush” and “gradation' on the image layer GL. 
I0084. When the operator is satisfied with the color appli 
cation by means of the color application palette PP, the opera 
tor pushes the save button SB to save the color application 
process performed on the image layer GL. When the operator 
is not satisfied, the operator pushes the cancel button CB (with 
reference to FIG. 3) to perform the color application process 
again. Alternatively, the operator may perform the extraction 
of an image layer GL again by returning to Step S4. 
I0085. In Step S7, a judgment is made as to whether to 
perform the process by means of the line drawing processing 
apparatus 1 upon other line drawing data LD or not. When 
there is any other line drawing data LD and the process by 
means of the line drawing processing apparatus 1 is neces 
sary, the processing returns to Step S1 in which the operations 
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described above are performed again. When the process by 
means of the line drawing processing apparatus 1 is not nec 
essary, the operation is completed. 
I0086 FIG. 4A to FIG. 4C are views for illustrating the 
process of extracting an image layer GL by the use of the 
closed region display screen HG and the image layer display 
screen GG on the line drawing processing screen SG. 
0087 FIG. 4A shows that a plurality of closed regions HA 
constituting a line drawing image are displayed on the closed 
region display screen HG, but no image layer GL is extracted 
yet. As shown, closed regions HA1, HA2 and HA3 extracted 
by the closed region extraction part 171 are displayed in 
broken lines on the closed region display screen HG. On the 
other hand, nothing is displayed on the image layer display 
screen GG because no image layer GL is extracted. 
0088. When a plurality of closed regions HA are displayed 
on the closed region display screen HG, it is desirable that 
different colors are assigned to the closed regions HA, respec 
tively, so that a distinction between the closed regions is made 
easily. 
0089. In this description, the number of closed regions HA 

is three. However, the number of closed regions HA is not 
limited to three. 
0090 When the operator manipulates the input part 13 to 
place a checkmark in the reference line drawing display selec 
tion box LCB, the line drawing image represented by the line 
drawing data LD is displayed as a reference line drawing in 
Solid lines on the closed region display Screen HG and the 
image layer display screen GG, as shown in FIG. 4B. This 
facilitates the specification of one of the closed regions HA 
constituting a character for the extraction as the image layer 
GL or the specification of a closed region HA to be acquired 
as the image layer GL. 
0091 FIG. 4C shows that the closed region HA2 is 
extracted as an image layer GL2 on the closed region display 
screen HG and the image layer display Screen GG. As shown, 
the display of the closed region HA2 is stopped on the closed 
region display screen HG, and the image layer GL2 obtained 
by extracting the closed region HA2 is displayed in broken 
lines on the image layer display screen GG. 
0092. As mentioned above, the coordinates in the closed 
region display screen HG and the coordinates in the image 
layer display Screen GG are in a congruence or similitude 
relationship with each other. Accordingly, the positional rela 
tionship between the closed region HA2 and the image layer 
GL2 is also a congruence or similitude relationship with each 
other. This allows the intuitive understanding of which one of 
the plurality of closed regions is subjected to the image layer 
extraction. Additionally, the image layer GL2 is displayed, 
and the display of the closed region HA2 that is originally 
extracted is deleted. This makes the closed region subjected to 
the image layer extraction much clearer. 
0093 FIG. 5A to FIG. 5B are views for illustrating the 
addition process and the deletion process for an image layer 
GL by the use of the closed region display screen HG and the 
image layer display screen GG on the line drawing processing 
screen SG. 
0094 FIG. 5A is a view showing that the closed regions 
HA1 is added as an image layer GL1 to the image layer GL 
which has been already extracted. With the image layer GL2 
extracted and displayed on the image layer display Screen 
GG, the operator manipulates the input part 13 to specify the 
closed region HA1 appearing on the closed region display 
screen HG, whereby the image layer extraction part 172 
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extracts the closed region HA1 as the image layer GL1, and 
the image layer display part 1732 additionally displays the 
image layer GL1 in broken lines on the image layer display 
screen GG. At this time, the display of the closed region HA1 
in broken lines on the closed region display Screen HG is 
stopped. This clarifies the fact that the additionally specified 
closed region HA1 is extracted as the image layer GL1. 
0.095 FIG.5B is a view showing changes brought about on 
the closed region display Screen HG and the image layer 
display screen GG by the deletion of the image layer GL2. 
When the image layer GL2 is deleted at the push of the image 
layer to closed region move button IDB2, the image layer 
display part 1732 stops displaying the image layer GL2 in 
broken lines on the image layer display Screen GG, as shown. 
At the same time, the closed region display part 1731 restarts 
displaying the closed region HA2 from which the image layer 
GL2 is extracted in broken lines. This clarifies the fact that the 
image layer GL2 is deleted to allow the judgment as to 
whether to perform the image layer extraction operation or 
not with ease. 

0096. In this manner, the line drawing processing appara 
tus 1 shown in FIG. 1 performs the operation as in the flow 
diagram shown in FIG. 2, to thereby achieve such functions 
and effects that both the improvement in the efficiency of the 
color application to the line drawing resulting from the image 
layer process and the improvement in the efficiency of the 
color application to the line drawing resulting from the closed 
region extraction are accomplished. 
0097 Modification 1: In the above description, the closed 
region display Screen HG and the image layer display Screen 
GG are illustrated as equal in screen size. However, the screen 
size of any one of the screens may be different because the 
coordinates in the closed region display Screen HG and the 
coordinates in the image layer display screen GL are in a 
congruence or similitude relationship with each other as men 
tioned above. 

0.098 Modification 2: In the above description, the closed 
region to image layer move button IDB1 and the image layer 
to closed region move button IDB2 displayed on the line 
drawing processing screenSG are illustrated as pushed for the 
operation of specifying the plurality of closed regions on the 
closed region display Screen HG to extract the same as the 
image layer GL or the reverse operation. However, a desired 
closed region HA may be specified on the closed region 
display screen HG by means of the mouse pointer MP and 
thereafter be dragged and dropped onto the image layer dis 
play screen GG, whereby the closed region HA is extracted as 
the image layer GL. The reverse thereof may be performed. 
Alternatively, a menu window may be displayed, and the 
image layer GL extraction of the closed region HA and the 
deletion of the image layer GL may be performed using the 
menu window. 

(0099 Modification 3: In the above description, the line 
drawing processing screen SG for appearance of the closed 
region display Screen HG and the image layer display Screen 
GG thereon is illustrated as displayed on the single display 
part 12. However, the line drawing processing apparatus 1 
may include two display parts 12 So that the closed region 
display screen HG and the image layer display Screen GG are 
displayed on the different display parts 12. 
0.100 While the invention has been shown and described 
in detail, the foregoing description is in all aspects illustrative 
and not restrictive. It is therefore understood that numerous 
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modifications and variations can be devised without depart 
ing from the scope of the invention. 

1. A line drawing processing apparatus including a display 
means and a manipulation means for processing a line draw 
ing, said line drawing processing apparatus comprising: 

a closed region extraction means for extracting a plurality 
of closed regions constituting an image represented by 
said line drawing, 

a closed region display means for displaying said extracted 
closed regions in the form of a closed region display 
Screen on said display means, 

an image layer extraction means for extracting a closed 
region specified on said closed region display screen by 
means of said manipulation means as an image layer, 
and 

an image layer display means for displaying said extracted 
image layer in the form of an image layer display Screen 
on said display means, 

wherein said closed region display means and the image 
layer display means display said closed region display 
Screen and said image layer display screeninside by side 
relation on said display means. 

2. The line drawing processing apparatus according to 
claim 1, wherein 

there is a common relationship between positions in said 
closed region display screen and said image layer dis 
play screen displayed on said display means by said 
closed region display means and the image layer display 
CaS. 

3. The line drawing processing apparatus according to 
claim 1, wherein 

the closed region specified on said closed region display 
Screen by means of said manipulation means is moved to 
said image layer display Screen, whereby said image 
layer extraction means extracts said closed region as said 
image layer, and said closed region display means 
deletes the display of the closed region from which the 
image layer is extracted. 
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4. The line drawing processing apparatus according to 
claim 1, wherein 

the image layer specified on said image layer display 
Screen by means of said manipulation means is moved to 
said closed region display Screen, whereby said image 
layer extraction means deletes said image layer, and said 
closed region display means displays the closed region 
from which the image layer is extracted again. 

5. The line drawing processing apparatus according to 
claim 2, further comprising 

a color application means for applying color to the image 
layer extracted by said image layer extraction means. 

6. The line drawing processing apparatus according to 
claim 5, wherein 

said display means displays said line drawing image for the 
purpose of reference on said closed region display 
Screen and said image layer display screen. 

7. A computer-readable recording medium having 
recorded therein a program for performing a line drawing 
process in a computer including a display part and a manipu 
lation part for processing a line drawing, said computer 
including a CPU and a memory, said program causing said 
computer to perform the steps of: 

a) extracting a plurality of closed regions (HA) constituting 
an image represented by said line drawing, 

b) displaying said extracted closed regions in the form of a 
closed region display Screen on said display part, 

c) extracting a closed region specified on said closed region 
display screen by means of said manipulation part as an 
image layer, and 

d) displaying said extracted image layer in the form of an 
image layer display screen on said display part, 

wherein the step b) and the step d) display said closed 
region display Screen and said image layer display 
Screen in side by side relation on said display part. 

c c c c c 


