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Preface:

If you are a professional game developer or somewhat involved in two-dimensional (2-D) graphics production (for
example, in digital data broadcasting work), you have probably have heard of this software named OPTPiX
iMageStudio. But you may not be sure about exactly what functions are available in this software or what kind of

work it is mostly designed for. Actually, we often hear people say presumably:

“TI know iMageStudio. It’s only a color reduction tool, isn’t it?”

No it isn’t. Our iMageStudio is not only a color reduction tool.

The iMageStudio is a “2-D Graphics Optimization Tool”,

which improves efficiency of graphics designer’s work.

OPTPiX iMageStudio is equipped with many functions. It has Palette Management necessary for game production,
rich Alpha Channel Management functions, Compressed Image Editor supporting up-to-date full-color compressed
texture and, of course, it features the powerful Color Reduction functions.

In the field of game production and other creative information works, the weight of graphics has become more and
more significant in recent years. Accordingly, graphic designer’s burden of work is growing heavier and heavier
together with the increase of protocols of color specifications, image file formats and other requirements. When a
new game platform is introduced, it features more expressive power than old machines. It means a lot of new

requirements suddenly fell over to graphic designers, and they concurrently suffer a lot.

To end this awful scene, you need some radical help from your computer to take care of messy routine works (except
for drawing pictures, which is your own business). For example, if your computer takes good care of color reduction,
creating and keeping palettes, Alpha channels and texture images automatically, your productivity will improve

dramatically.

You can consider iMageStudio as a tool, which helps you manage this kind of “none-of-your-own-business” part. This
part is however not essential to your art work, nonetheless inevitable. By using iMageStudio, large amount of
expense for image management can be cut off from your game production field, and graphic designers can
concentrate on their drawing work.

In fact, this iMageStudio is used in many video games that are available today. This software is not showy or flashy
as 3-D CG tools nor gigantic programming development tools, but it is surely needed and helps a lot for productive
purposes. Generally speaking, the goal of iMageStudio is to provide total support environment for all of your image

production, including game and broadband contents.

Note: The text and captured images used in this tutorial document are based on iMageStudio Ver. 5. You may find

some difference in text or operation, if you use other version of iMageStudio.

_3-



Introduction

What is OPTPiX iMageStudio?




The role of OPTPiX iMageStudio

OPTPiX iMageStudio is a powerful tool that provides

comprehensive assistance to your 2-D Computer

Graphics production.

This software has accomplished a consistent status in
games development, various multimedia programs
development, and digital broadcasting contents
production. The iMageStudio is arguably becoming a

“must-have” tool for such contents production business.

With intuitive user interface of iMageStudio, you can
conduct various functions of e.g.:

1) Color reduction in superior level of image quality;

2) Delicate management of color palette;

3) Rich variety of image adjustment and editing
functions;

4) Versatile batch processing, including automation of
iMageStudio's useful functions without programming,

operated by a single mouse click.

The figure on this page shows a general workflow of
iMageStudio use. This software can be used in many
points in the workflow to process and modify materials,
produced with e.g. Adobe Photoshop, for final output to

game machine or other platforms.
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Getting Started

Before launching iMageStudio program

Make sure that your development environments are properly set up. For example, when you are going to preview
your images on development target machine using iMageStudio’s Remote Display feature, install those development

tools first.

Now, install the iMageStudio program. As the software is installed, a device driver for Hardware Key is also

installed to your PC. Connect your Hardware Key firmly to one of USB or parallel ports of your computer.

Starting iMageStudio
After you have installed the iMageStudio, make a double [~ T T
alaf e mal wllEaElE w|e &l wEE ==
click on the newly created iMageStudio icon on your desktop | lm :
¢ |

to start the application.

At first, an iMageStudio logo splash will be displayed while

the Hardware Key is verified. After the confirmation, an

operation screen will appear (which will look like Figure 1).

If an error is reported on Hardware Key verification, make

sure that the Hardware Key is properly connected to your <Figure 1>
PC. Please note: The system restrict to one Hardware Key

to one licensed copy of iMageStudio software verification

only. Multiple copies of iMageStudio cannot share a single

Hardware Key to start the programs.

On the operation screen, you will see many windows,

menus, operation buttons and other items. But, don’t be

overwhelmed!. The operational scheme of iMageStudio is

so simple and intuitive that you will get familiar with them

soon after this short tutorial.



Menu Bar

Besides the iMageStudio main window, you see a Menu Bar. This is the main menu of this application.

A brief description of each menu in this Menu Bar:

[File] menu contains menu items for file related operations. As you can see on Figure
1, you can import and export image data. Scanner input and printer output

operations are also available from this [File] menu, in addition to opening and saving

image files.

[Edit] menu assembles functions for image editing and corrections (see Figure 2).
This menu enables you to select a part/all of an image/a palette for copying and

pasting, or switching edit mode. Undo operation (one of the operations you will likely

to use the most frequently) is also available from this [Edit] menu.
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<Figure 1>
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[Image] menu includes functions related to image size and image colors: e.g. Color

Reduction, Tone Adjustment, and Resizing of image (see Figure 3).

In [Layer] menu, you can find layer operation menu items (see Figure 4). These layer
functions of iMageStudio includes 1) layered image operations as Adobe Photoshop, 2)
Link Layers, 3) Layer Animation and other useful functions for specific production

fields (such as game development).

[Alpha] menu is for Alpha channel operations, which control transparency or opacity
of image colors (see Figure 5). The iMageStudio features rich Alpha channel
functions, such as Color Reduction to keep transparency of image colors and image
operations exclusive to Alpha channel. This menu provides various Alpha channel

editing functions necessary for vivid game scenes production.
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[Palette] menu is a collection of functions evolving color palette. The iMageStudio is
equipped with various functions for you to smoothly perform palette work, which
would be otherwise messy and inefficient. Other palette related functions, such as
creation of palette color Gradation and Palette Animation Preview, can be also evoked

from this [Palette] menu (see Figure 6).

[Filter] menu is in composed of a large number of image processing filters, such as
Sharpen, Blur, Reverse Colors/Negative Image and many more variations (see Figure

7).
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<Figure 6>
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[Macro] menu (Figure 8) includes Macro functions that realize batch image processing P
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<Figure 8>

[Options] menu enables you to set up various options of iMageStudio (see Figure 9).
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<Figure 9>
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[View] menu is for switching display of various Tool Windows and synchronized display _
window Help

of related images, etc. (see Figure 10). Remote Display to development tools (which is

necessary on the final stage of production) can be also controlled from this menu.

From [Window] menu, you can issue commands to align or rearrange image windows as
a whole (see Figure 11). When you create game and other visual contents, your screen
tends to be messed up with enormous amount of images processing simultaneously. In
that case, this [Window] menu will be very helpful to arrange those windows and tidy

up your workplace.

Lastly, on the rightmost of the Menu Bar is the [Help] menu of displaying helpful
instructions and operation manual. When you are not sure about how to use
iMageStudio, explore the help and you will get the right information explained here.
Other information, such as current version of your iMageStudio or Plugin module, is

available from the [Help] menu (see Figure 12).
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Toolbar and Status Bar

Toolbar

Now, let’s see the row of icon buttons under the menu bar. This is the Toolbar of iMageStudio for quick access to the
most frequently used functions. For example, there are buttons for creating new image, Undo operation, Zoom in,

Zoom out, and toggle switch for Tool Windows display (see Figure 1).

Place mouse cursor on one of these buttons and you will see a brief description of the button usage. Toolbar can be

very useful alternative to menu operation.

You can also add your favorite operation command to Toolbar. To customize the Toolbar contents, select [Customize
Toolbar] item from the [Options] menu (Figure 2). You can get rid of buttons you would never use and put more

useful buttons into Toolbar (Figure 3).

This tutorial includes no guide for the operations using Toolbar buttons but the standard operational methods

through menu and window, as buttons on Toolbar can be freely exchanged and/or rearranged.
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<Figure 2>

Status Bar

Take a look at the bottom of iMageStudio window. There is the Status Bar as

shown in Figure 4.

In this area, some useful information about currently active images, such as

image size, image format and zoom ratio is shown. This is pretty useful when you

are processing multiple images at the same time. Jurmet 5000 24bon + iha 100% ociiec)

<Figure 4>
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The Tool Bar and Status Bar can be independently turned ON to display or turned OFF to save space. To do that,

check respective item in the [View] menu (see Figure 5 and Figure 6).

Window  Help i Window  Help
ET I v 1o ;
v s - T
| -
—_ T

<Figure 5> <Figure 6>
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Basic Operations and Color Reduction
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What does “Color Reduction” mean?

A concept called “color reduction” is a necessity for games
production. As the name implies, this is a process to reduce

color numbers used in an image.

When you create a full color image using computer for a
production work in, say a photographic advertisement field,
you may freely choose one of 16 million colors for each pixel
in that image. In that case, 24-bit data will be required to
make selections from 16 million colors.

On the contrary, in the production field for video game
consoles of the former generation, image color selection for a
pixel was limited to 16 colors (4-bit) or 256 colors (8-bit).
Those colors were not a fixed set of colors, however. You
could choose a set of 16 or 256 colors out of 30,000 (15-bit) or
16 million (24-bit) colors. This scheme is called Indexed
Color and a selected set of colors is called a Palette.

In that kind of hardware platform, you have to take one of
two strategies: (1) Create an image using a fixed color set of
an existing palette. Or (2) create a full color image. Choose a
small set of colors used in that image to make a palette.
Then, replace all colors with the palette colors.

Color Reduction is the final process of the latter strategy.

For the new generation of video game consoles, however, the
restriction to the use of full color images is relatively light
and loose. You now have a freedom to use full color image.
“Then”, you might think “we don’t need Color Reduction
process for these games any more, right?” Wrong! In the
field of games production, you still need Color Reduction.

On the new hardware platform, it is possible to directly
handle full color images. But the traditional Indexed Color
images can be handled more quickly and also in larger
number than full color images. For instance, you can put
three Indexed Color images of 256 colors in a memory space
where you could put only one full color image of the same

size.

-15 -
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Indexed Color images will require Color Reduction, and “loss of image quality” always haunts you on account of
Color Reduction process. You can see how much quality can be lost by simply process a full color image by Photoshop

standard color reduction process.

Here comes OPTPiX iMageStudio, the image processing tool dedicated to Color Reduction! Among other image
processing and color reduction tools, iMageStudio is the most popular tool in this industry. Featuring its beautiful
result out of Color Reduction, supreme Palette editing ability, and the powerful Macro (Batch) function, iMageStudio
even automate those processes quite easily. Thus, users choose this tool.

Let's look into the basic features of iMageStudio for Color Reduction.

-16 -



Color Reduction in OPTPiX iMageStudio

Follow the steps below for an example of Color Reduction process.

1. Open an Image File

The first step for a Color Reduction is to open an image file.

Select [File] — [Open] menu item and see the File Open Dialog to choose
which file to load (Figure 1). Pick up an image file and iMageStudio will open
the specified file (Figure 2).

You can open most image files in popular format such as PSD, BMP, PNG,
TGA, etc.

P op1pix iMageStudio 5 for PlaySta
G- Edit Image Laver Alpha Palette

O
i

=

=

Cerl+1
Mews Palette. .. Chrl+Shift+HM

e, e

Mew Irmage...

<Figure 1>

2. Active Window

Now that you have opened a file, let’s check some basic points.

You can identify an active image window by the color of its title bar. This is the
common feature of standard Windows applications. In iMageStudio, most
processes will be applied to the active window image. Make sure that the target of
your important process is certainly the image you want to modify, not the other

one!

Please also note that iMageStudio is equipped with most basic operations found in
popular image processing software. Direct drawing operation is possible in various
drawing mode. You can zoom in and zoom out on the image. You can rotate or flip
the image. These functions can be selected from [Imagel menu, which include
other image adjusting functions (e.g. Gamma, Level and Tone adjustment) just
like those image processing tools. When you want to apply a little modification to
an image, you don’t have to get back to Photoshop or one of those tools. You can do

it with iMageStudio, too!
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3. Color Reduction and its Setting

Now 1is the time to try a real Color Reduction. The first example of Color |[HESEEEEITIRAIAMEGICITE
it BIGEREN Layer Alpha  Palette  Filker Macro ¢

Reduction process is a full color image with no Alpha channel. Yoo eecton.. cu
I [ Create MIFMAP.. I
= .. ... -

To apply Color Reduction to an active image, select [Color Reduction] from [Image] <Figure 3>
menu (Figure 3). You can also click [Color Reduction] button in the Sub-Toolbar

of the image window (Figure 4), or use a keyboard shortcut [Ctrl]+[R] of pressing g e ETI]

|18,/

Ctrl and R keys simultaneously. AEEIETE T
In any case, [Color Reduction] Dialog appears for you to set options for Color — :
Reduction process. Although this Dialog has a lot of options, iMageStudio
remembers them all. Once you have set your favorite options, you can apply the

same Color Reduction efficiently with only a few steps of operation, from the next

time on. Moreover, you can save current setting for Color Reduction or load other

setting that you have saved before.
<Figure 4>
As the contents of this Dialog are divided in separate pages (or Tabs), check them

all and set necessary options.

[Output] Tab

In this page, you can set Color Counts after Color Reduction and choose some
PEEEE 5,

Color Reduction

options for how to reduce image colors.
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Curtent Image Type:  Direct Color Image Used Colors: 31840 colors

Reducton | Cancel | Hep |

[Rendering Method] is important as it determines how to reduce colors. You can
select [Adaptive Error Diffusion] method to get appropriate results for most <Figure 5>
ordinary images. This method is best for photographic images such as scenes of

nature because it places special emphasis on smoothness. When you have to

keep the file size small and Mach band is more or less negligible, you may try

[Nonel, meaning "no error diffusion". When you apply Color Reduction to

cartoon-like image with visible gradation, try [Normal Error Diffusion] or

[Ordered Dithering] to get better result.

Small [Diffusion Level] will lower the fidelity of gradation. On the other hand,
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large [Diffusion Level] will produce rugged texture, though keeps granular dots

of error diffusion visible.

For the example here, let's choose [256 colors] for Output Colors, [Adaptive Error
Diffusion] as Rendering Method, and [Minor (50%)] Diffusion Level (see Figure
5).

[Optimization] Tab

In this page, you can specify exactly what kind of nuance you want to preserve in

images after Color Reduction process.

[Balance]: controls the balance (weight of importance) between Brightness and
Color.
[Color Balance]: controls the balance between Red and Green.

[Optimization]: controls the amount of computation for the selection of colors.

For images with large amount of gradation, [Enhance largely-used Colors] option
may produce better result. Normally, you should keep [Apply Low-Pass Filter]

OFF and [Palette Density] 24-bit (see Figure 6).
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o o2gbit O AgEr O 18k O 1zbi

= This is Not the RIGB precision setting. Usualy leave s "24-bi".

Restore > | [§E [0 E Reducion Cancal ‘

Help ‘

<Figure 6>

[Palette] Tab

When you want to use an external palette for Color Reduction, [Use Fixed
Palette] option in this page can be used to set up the palette configuration. This
option is helpful for the following situations: 1) When the available color set is
predefined; 2) When you need to add some extra color that cannot be selected
automatically. [Use Fixed Palette] option is also good for applying “Color
Reduction by same Palette” to multiple images in animation sequence or large

scrollable background.

For now, keep this option OFF. There is no need ofsupplying any external color

at this moment (see Figure 7).
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[Color EQ] Tab

The content of this Color Equalizer Tab varies depending on target platform.
The Color Equalizer is quite handy to adjust Color Reduction results to the
target-specific colors. However, you have to keep [Use Color Equalizer] option

OFF when you create standard image of non-target machine dependent.

For this time, keep the option OFF (see Figure 8).
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<Figure 8>

[Alpha] Tab

This page is exclusive to iMageStudio for Alpha supporting hardware platforms:

other versions do not include [Alpha] Tab.

You can use [Color Reduction with Alpha Channell option in this page to include
Alpha Channel in result Palette after Color Reduction. When you apply Color
Reduction process to Indexed Color Image with Alpha Channel, two colors with
the same RGB values but different Alpha values must be treated as two different
colors. Thus, you will need separate palette entries for each of these colors.

Creating such palette would be quite knotty problem. Fortunately, iMageStudio

has a splendid solution here for this problem.

But keep this option OFF (see Figure 9) for now. Sample operation here uses

images without Alpha Channel for Color Reduction.
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<Figure 9>

[Transparency] Tab

In this page, you can choose some colors in an RGB value range as Transparent
Area Color. These colors will be assigned to Palette Entry 0 and will be excluded

from Color Reduction process.

The result image after Color Reduction can be displayed with the Transparent
Area cut out (or seen through) by showing the color of Palette Entry O as

transparent on the target machine.

This time, turn OFF [Transparent Area Setting] option(see Figure 10), because

transparent color is not used in the image here.
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[Sort] Tab

In this page, select a Palette Sort order after Color Reduction.

There are such standard orders as [YUV], [HSVI], [HLS], as well as [RGB] in
which you can change weight for R, G, and B components. iMageStudio original
[Neuro] sort algorithm sorts colors in familiar way to human visual system,
and [Alpha Value Order] is for Color Reduction with Alpha.

Let's take standard [YUV] option here(see Figure 11).
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<Figure 11>

[Post-Process] and [Other] Tabs

In these two pages, you can choose to apply some special processes, such as
[Exchange Palette Entries after Color Reduction] for a post process (this is
useful for images dedicated to Macromedia Director, see Figure 12), or assigning

Black (0, 0, 0) to a fixed Palette Entry (in [Other] Tab, see Figure 13).

Leave these pages as their default settings as they are not required for this

time.
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[Color Reduction] button

Now, let's click [Color Reduction] button to start processing. With
the default setting, nothing is happening for a moment, it may seem.
But you will eventually see the image after Color Reduction in a

newly created window.

[Color Reduction] Dialog does not close itself. So you can set up for
the next Color Reduction process while processing is going on. You
may execute a sequence of Color Reduction and varying its
parameter little by little. Afterwards, you can also take enough time

to scrutinize and compare the resulting images.
These layout can be modified with a small button at the left of [Color

Reduction] button, called [Open New Window] - [Continuative Color

Reduction] (see Figure 14).
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4. Palette

Let's take a look at resulting palette. You can see the Palette [ rEEI I T
PEEEE] 15,

generated to fill the specified Output Colors in the Palette Editor

i i i i ; : ' 1
window located on the right side of the image window (see Figure 15). & 7 EEEEEEEEEE NN
o 3 ' e

1

1

: s S

%* . . e ‘ .‘ T A o
When you move mouse cursor on the image, a palette entry for pixel . ] o o

under the cursor will be shown with rectangular mark in the Palette

Editor.

<Figure 15>
RGB and other color values of entries are listed in Palette Entry |Srociciierat]
Window. These two windows are working together so that you can
click an entry in Palette Editor to see the corresponding item in

Palette Entry Window with high-light (see Figure 16).

<Figure 16>

Tip: How to handle RGB values in 15-bit Color Space ‘

When you want to handle RGB values in 15-bit (32 shades for each

i SCN2405 #2 640x480 8bpp (256) 50% (Mol

channel), you can turn [15-bit Color Mode] ON by clicking [15-bit]

M= IR
button on Sub-Tool Bar of the Image Window. (See Figure 17: On

some versions for particular target platform, you may read [RGB565] & . -
instead of [15-bit].) In this mode, RGB values that you can edit on <Figure 17>
Color Chart and Palette Entry Windows will be restricted to 15-bit

values automatically.
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5. Save

Now the Color Reduction process is finished., Save the resulting image

into a file. Select [Save As] item from [File] menu (Figure 18).

A Dialog pops up to specify a file name and its type (format: see Figure

19). After specifying a file to “save as,” click [Save] button to execute

saving. Various File Saving Options can be also specified for several

formats (see the four Dialogs on the bottom) before saving into such a file.

You can also save palette data of an image. In order to do that, select

[Save Palette] from [Palette] menu, or, select a “Palette Only” file format

(such as ACT or BAP) in File Saving Dialog.
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[ save Ctrl+3

<Figure 18>
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<Figure 19>

With numerous file formats and automated saving process supported by iMageStudio, you may be required to

prepare only one image material and adapt for various kinds of platforms and output methods.

In this way, iMageStudio can be quite advantageous to image creation for advertising media, web material and

multiple game platforms as well as a single game production alone, where the same image materials tend to be

shared among these different fields these days.
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<BMP File Saving Dialog>

<JPEG File Saving Dialog>
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Tip: Important Color Area Selection ‘

Even more beautiful Color Reduction result may be obtained by using

Important Color Area Selection procedure. Through this operation, you can

Important Area Selection Made

specify colors of particularly important parts of an image to be treated more

significantly than other colors currently used in that image.

iMageStudio enables you to specify Important Color Areas intuitively and

visually, whereas other standard tools requires numerical color information

(palette entry numbers or RGB values).
<Figure 1>
To start this procedure, click [Important Color Area Selection] button

(marked with a cross on dotted-line circle) on upper right corner of Editing bt Rl I BEIE

Mode Window (see Figure 1).

Move your mouse cursor over the image. You will see that the cursor marker

has been replaced with a new one, telling you that the Important Color Area i alle - Iﬁ Jai
K 3 i I 4 4

Selection mode is turn ON. =as

In this mode, go on to click some important areas where you want to weight <Figure 2>
the importance more than to other color areas in the image. That will leave
“white circle” marks put on -- or rather cut out of — the image, representing

more significant colors are included in those “white circle” areas.

Although you can assign many Important Colors by clicking here and there,
their importance is not absolute measure here: they are relative. You might
end up with a faulty Color Reduction result if you choose too many Important

Color Areas, spilling most important colors out of the selection.
You can undo your last selection by right-clicking on an image area outside of
any circle, or you can cancel a particular selection by a right-click on the circle

representing it.

Here, for example, Important Color Area Selections are selected by clicking

on several complex areas of color gradation (see Figure 2).

After the selection, apply Color Reduction process and check the result: what

you see is what you get!
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Various Image Formats supported by OPTPiX iMageStudio

The following file formats are supported by iMageStudio:

Image File Formats

Load/Save Image Files BMP, JPEG(JPG), PCX, PIX, RLE, TIFF

(without Alpha)

Load/Save Image Files PIC(SOFTIMAGESD), PICT(PCT), PNG, QBM,
(with Alpha channel support) RGB(SGI), TGA

Load/Save Image Files IS, MNG, PDD, PSD

(with Multi-layer and Alpha channel support)

Load Image Files 2BP, DIB, J6I, MAG, MAKI, PBM, PGM, PI, PIC(X68K),
(without Alpha) PNM, PPM, QO, RAS, WMF, XBM, XPM, XWD

Note: IS and QBM are iMageStudio’s original file formats.

Palette File Formats

Load/Save Palette Files ACT
(without Alpha)
Load/Save Palette Files BAP

(with Alpha channel support)

Load/Save Palette Files ISC

(with Multi-layer and Alpha channel support)

Note: ISC and BAP are iMageStudio’s original file formats.
Other than the file formats listed above, your iMageStudio may also be able to load/save image files and palette files,

depending on the particular target platform of the software. Moreover, various Plugin modules can be used to

increase the numbers of supported file formats.
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Palette Operation
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What is a Palette?

In the production field of game and other titles, it is essential that you can edit and operate Indexed Color Images.
The production in Indexed Color environment, however, has many constraints you do not usually find in Full Color

environment. The biggest constraint is that you have to use Palette.

A Palette is the place where you keep colors used in an Indexed Color Image. It is a metaphor for painter’s palette,
on which various color paints are kept for painting. As a painter selects and lays out on his/her palette a small set of
colors from a large variety of his/her color paint collection, you select and lay out on your Palette a small set of colors

that you really use in a image from a large variety of colors available on the target system.

A Palette is not only for selecting and laying out colors. For instance, you can save two different Palettes and a single
image in a file. In this way, having only one image, you materialize "two pictures of exactly the same composition

with different color layout". This is frequently used method to save memory space.

Blinking lamp and burning fire, on the other hand, can be animated by modifying colors in a Palette real-time. In
this case, you have to specify colors and their order in the Palette in order to modify the Palette contents from a
computer program, when you create the original image and give the information to the program. If you handle
Indexed Color Images in popular photo retouching software, however, you cannot specify palette entry position or its
order freely. You need a dedicated graphics tool for that kind of operation. But then again, generally speaking, such a

tool tends to lack expressive power and easy operation that you would expect from a standard graphics tool.

When you tackle with Indexed Color Images, you want the power of a graphics tool optimized for Indexed Color
Image editing: OPTPiX iMageStudio. With this tool in your hand, Color Reduction to a Full Color Image
application for getting an Indexed Color Image with specified color number, adding palette entries for programming
usage, and summing up all entries to get the final result are hassle-free.

Other features, such as assigning multiple Palettes to a single image or sharing one Palette between multiple
images, are quite powerful. These are also useful for "two pictures of exactly the same composition with different

color layout" by palette switching, or for animation preview.

One other feature worth mentioning is the ease of Palette editing operation.

For instance, such complicated processes can be handled freely and easily as:

1) Exchange order of palette entries,

2) Copy, paste and sort palette entries,

3) “Scan palette entries that are sparsely used on the image side (less than 10 pixels). Integrate those entries with

other similar entries to get vacant palette entries. Then, assign new colors to the vacant entries".

This section talks about how to use Palette in iMageStudio.
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Basic Palette Operations

Your Palette will be displayed on the right hand of Indexed Color Image —HEEECRIICIRID
PEEEC R

Window in iMageStudio (see Figure 1). This is called Palette Editor, in

which you can specify Palette Entries to edit or execute Platte operations.

[
e
!’II:; (N

The content of a Palette is also displayed on Palette Entry Window (see

Figure 2) as a list of numeric data, representing RGBA values of each .y, a

entry. <Figure 1>

The color of a Palette Entry that you select in Palette Editor or Palette
Entry Window can be displayed on Color Chart Window (see Figure 3).
In that case, you can instinctively change the color registered on a Palette

Entry by operating Color Chart Window.
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<Figure 2>

1. Palette Editor Display

Palette Editor displays a lot of information, as well as colors currently registered

on the Palette. r I e

O 1 2 3 & 5 6 7 8 8 M 111213 14 15

Put the mouse cursor on the image, move it around and see what is happening on
Palette Editor. A blinking little squire jumps here and there, pointing Palette
Entry indexed by the pixel (under the current cursor position) of the image. In

Figure 4, it is the Entry 255 on the bottom right corner.

The Entries 0 to 137 have diagonal line, indicating that these entries are “vacant”

or not used in the image.

<Figure 4>
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If you click an entry in Palette Editor, the entry will be dented, indicating that
the entry is currently selected. In Figure 4, the Entry 203 is the selected Palette

Entry.

You can select only one entry by one click. Clicking with [Ctrl] key pressed,
however, you can select multiple entries one by one (see Figure 5). You can also
select a sequence of consecutive entries by clicking on the start position and then

clicking on the last position with [Shift] key pressed down (see Figure 6).
The last entry that you have clicked on will be indicated by little squire with

animating edges. This entry is “focused” as the target of Palette Entry

operation.
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2. Arranging Palette

Once a palette entry or multiple entries have been selected, you can move them by mouse

dragging operation: you can arrange palette entries instinctively.

Drag a palette entry or entries. The mouse cursor will have an M mark followed by the
moving palette entries (see Figure 7), while previously selected entries are shifted

forward to fill the gap.

Drag the entry to the position where you want it to be and release the mouse button. You
will see the moving palette entry inserted to the release position, and palette entry

motion completed.

After a palette entry has moved, the entry order of the palette has been modified. In this
case, iMageStudio will automatically replace index values of the image accordingly,
immediately after the completion of palette entry movement, to keep the image
consistent. You don’t have to worry about the consistency of your Indexed Color Image

regardless of palette entry arrangement.
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3. Palette Tool Window

Now, let’s examine the Palette Tool Window, the powerful toolbox for your palette

operation.

Palette Tool Window is a tiny window (even smaller than other compact tool windows of
iMageStudio) but it holds essential 12 buttons (see Figure 8). Let's see these tools one by

one.

Palette Tools
= | B
IR |

<Figure 8>
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Conditional Palette Entry Selection

Click this button (Figure 9) to set up a condition, and select palette entries that

satisfy the held condition. A Dialog will appear (Figure 10) for you to set up a

Palette Tools

B2

el

condition. After you execute the Conditional Palette Entry Selection, only the di

tional F‘alee Etry Seleckion

entries that satisfy the condition will be selected (see Figure 11).
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<Figure 10>

Initialize Palette Entries

To fill the selected palette entries with a specified color, click this button (Figure 12) to

pop up Dialog shown as Figure 13. After initializing Palette Entries, color of the

B

selected palette entries will be modified (Figure 14).
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<Figure 13> <Figure 14>
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Insert Palette Entry

To insert new palette entry at the focus position, click this button (Figure 15) to pop up

Dialog shown as Figure 16. A palette entry will be inserted (see Figure 17).

Palette Tools

% =

[=1-1-]
—

el b3

;2]

|Insert Palette Entry]

Note that the inserted entry is not exactly a new one: indeed, it is the last entry of the <Figure 15>

palette that has been moved to the focus position for making up an effect of inserting

new entry. As this function always modifies the content of the last entry, be careful!

(X

Insert Palette Entry %L 01 320x240 8bpp (256) 100% (Modified)

|:Encu|m\;a|ue i . &= I 19,8 el Bl
|70. j|7255j|70 j\i = o e e A
Black | Default Color |
White ‘ |
Insert Enlry: 179
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<Figure 16>
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<Figure 17>

Resize Palette

To change the size of palette, click this button (Figure 18) to pop up Dialog shown as Figure

Palette Tools

19. After you have executed Resize Palette function, the total number of palette entry will be %[ B g;{ :
a7d | ] | tmm . L
modified as shown in Figure 20. Mt—e

<Figure 18>

When you increase the palette size, new entries will be added to the bottom of the palette.
When you decrease the size, entries at the bottom will be deleted, and the pixels indexing
the deleted entries will be replaced with index values specified as [New Index for Deleted

Colors] in the Dialog.

LCurrent Palette Size: ZRE ;Iﬂ ri\ ‘ ‘ | |
HEW Paleue SiZE: 128 _:l D1 2 3 & 5 6 7 8B 9 M 1112 |E 1" |s
Mew Index for Deleted Colars: 0 _|:|
Cancel | Help |

<Figure 19>

<Figure 20>
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Sort Palette

To sort palette entries by an order, click this button (Figure 21) to pop up Dialog shown as

Palette Tools

Figure 22. After sorting the palette, you will see something like Figure 23.

it SortPaIette

As well as YUV and RGB sort orders also featured with Color Reduction, you can use such <Figure 21>
diverse orders as:

1) [Reference Frequency] - sort palette entries by their usage (in order of occupied pixel

counts),

2) [Emerging Order] - sort entries by their encountered order as the image is scanned

pixel by pixel from the top left corner, and

3) [Reverse Order] - reverse the whole order.

Note that this function can be applied to a set of selected palette entries, which may be out

of sequence: for example, a column, not a row, can be sorted.

Sort Palette 3]

Enlies: AllPalte Entizs
I™ ExceptEnty 0
Sorting Method
© YUV order

© Ho order
 HLS order
« FEE order

<Figure 22> <Figure 23>
Arrange Palette
This function automatically deletes unused palette entries and integrates [T S_E ®

redundant colors in a palette. Click this button (Figure 24) to pop up Dialog shown 0| | B B 8| L

Oy ([E] | vmoe| B2 -y
. . . . . GHE | 1K= PJ—‘
as Figure 25. When you execute this function, palette entries will be arranged in the k= Arrange Palette
way you have specified in the Dialog (Figure 26 shows how unused entries are <Figure 24>
moved to the tail).
T« EER
@ Eeeptenng LA
e LACTEETE
=]
=]
 whie je Color of Target Entries
P s siErimrerd
u
" Delete unused Entiies and shrink Palette Size.
e[t
<Figure 25> <Figure 26>
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Replace Index Numbers

To replace index values assigned to the pixels of Indexed Color image with other index pE T

values, click this button (Figure 27) to pop up Dialog shown as Figure 28. When you ||z || %8|+

[ o

ord | | e ge =
execute this function, index values will be replaced with new values as shown in Figure = 5% ed| T %

29 |Replace,l'Exchan-;e Index Numbers |

<Figure 27>
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<Figure 28>
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<Figure 29>

Gradation

To generate gradation (smooth shade of color) on selected palette entries, click this [EIlSia=NEi X
h| B B 58

. . .. . oI B e B"i B

the selected entries (Figure 32) based on the originally assigned colors at the both end of [ =1z == %# &

the entries.

<Figure 30>
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button (Figure 30) to pop up Dialog shown as Figure 31. A gradation will be created on E|7
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<Figure 31>

<Figure 32>
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Looped Shift

To shift colors of selected palette entries left or right, click this button (Figure 33) and a

Palette Tools

®

Dialog will appear as Figure 34. Execute this function to see the shifted colors as shown B |y || B | GER | D2

in Figure 35. As the name “Looped Shift” suggests, the colors that are shifted out from

one side of entries will appear on the other side.
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Shiftwidth: |30 =3 (-255- 259

™ Shift each 16-Entry unit separately
r

v Preview

ok | Cancel | Help |

<Figure 34>
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<Figure 35>

Palette Animation Preview

To check your Palette Animation, click this button (Figure 36) and set up the
Dialog (see Figure 37). As defined by the Dialog, Palette Animation Preview |%-

function shows images in animation while switching palettes one after another.

Three kinds of palette animation are supported by iMageStudio: [Multi-Palette] to

Palette Tools ]
& B By =8|
BRI

W

|Pa|ette Animation Preview|

<Figure 36>

switch multiple palettes in sequential order; [Block Shift] with which a palette is

divided in several blocks and shifted one block after another; [Looped Shift] to

rotate colors of the specified palette entries.

Palette Animation Preview @

Method: | Elock Shift | Looped Shift

Looped Shift Setting

4: Entrizs: Al -

= Shift, ™ Rightward © Leftward
[ Shift in 16-Entry units

= r

Time Frame: ~ —— }—————— |30 JI:I / BO[sec)

V¥ Repeat ™ Remate Display

Play/Stopldlt+F):

[Goe | s

<Figure 37>
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Load Palette

When you want to load a palette file to replace palette content, click this button JaE{[Z{Z=0 i1 5

(Figure 39) for Open File Dialog. Select a palette file and the file will be loaded as

{-]=]
[
-

5% B3 I“%

<Figure 39>

the palette content. a

Save Palette

When you want to save current palette to a palette file, click this button

Palette Tools

S EER

(Figure 40) for “Save As” File Dialog. Select a file name and file type, and

+

the palette content will be saved to the palette file. :I?
|- 2

i
Gl
£ 8

Save Palette

<Figure 40>
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Palette Operations in Practice

As a practice, let’s do some palette arrangement, integrating of existing entries, assignment of new color and image

color correction. Here, processing the image of Figure 1 as follows:

(1) In order to assign a background dark-blue color as transparent color, move blue colors to the top of Palette.

(2) To keep the similar color of pupil (also dark-blue) non-transparent, assign it to another entry.

Gather Palette Entries for Background

First of all, let’s gather palette entries for blue background to one place in this palette.

Move the mouse cursor over blue background of this image. A palette entry will be indicated on the Palette Editor,

showing the entry used in the pixel pointed by the mouse cursor.

You have to gather these entries by drag and drop operation. It is possible to drag and drop one entry after another.
You can save some time and effort by selecting multiple entries using [Ctrl] key (Figure 1) and then drag those

entries in one operation (Figure 2).

ractor 800x600 8bpp (256) 100

CEEE 18,3 EERNETEEE

01 23 45 67 8 910 f 121 i

RN
NN
NN
I O O
N A A O
O A .
I o o v <Figure 2>
B

Drag palette entries.

<Figure 1>

Select three blue colors of the background.

Gather Entries for Specific Image Area

charactor 800x600 Bhpp (256) 100% EEE

The procedure above would be quite simple and easy when you deal with a
few palette entries. But when your target is a large part of image or a large

amount of palette entries, you would certainly want to select entries used for

pixels in specific area of the image automatically. In that case, use

Conditional Palette Entry Selection. o st i

I NOT: Converse ALL condiens | g ying Pt Enties: 27286
o Bk Feverseby

7 s | e |

First, select an image area with rubber band: in this case, the blue part at the <Figure 3>

left top corner of the background. Select entries for specific area.
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Next, click Conditional Palette Entry Selection button in Palette Tool Window.
At the Dialog as shown in Figure 3, select [Used in Selected Area] — [Yes] and
click [OK] button. This will select all palette entries that are used in the

pixels of the selected area of the image (in this case, three palette entries).

Finally, as the Figure 2 of the former case, drag the selected palette entries to

the top of the palette (see Figure 4).

% charactor 800x600 Bbpp (256) 100% (Modified)

PEEEETIEIAL

<Figure 4>

Entries moved to the top of Palette.

Check Where the Palette Entries are used

Before gathering entries at the top of the palette for specifying them to be
transparent, make sure to leave out palette entries that should NOT to be

transparent.

In this case, select the top three entries gathered here and then hold down
[Back Space] key. The pixels using these entries will blink to indicate where

in the image these colors are used.

Notice that the pupils of the girl's eyes, as well as the background, are
blinking. If you make these three entries transparent, the pupils would
become transparent. But, that is not what you want! The color of the pupils
must be assigned to other than the background entries, although these are

the same dark blue colors.

% charactor 800x600 8bpp (256) 100% (Modified)

&S| |8 W]

<Figure 5>

Pupils of the girls’ eyes are blinking

together with blue background.

Make some Vacant Palette Entries

Now, in order to register background and pupil blue colors as different
entries, you have to create some new palette entries. But the 256 entries of

this palette are all in use: there is no free (vacant, not-in-use) entry here.

In this case, the best way to make some room for new entries is to pick up
some entries of very similar colors and unify them into one entry. A quality
loss of image might be inevitable when you integrate different colors.
However, you can keep the loss obscure or even indistinguishable if the
unified colors are nearly the same to human eyes or most of them are sparsely

used in the image.

-390 .-
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<Figure 6>

Select palette entries to unify.




So, let’s unify four white entries at the end of the palette here: that will make

one white entry plus three vacant entries.

First, select entries that you want to unify: in this case, select four

consecutive entries near the end of Palette (see Figure 6).

Next, click [Arrange Palette] button in Palette Tool Window to open its Dialog
(see Figure 7). At the [Arrange Method] pane of this Dialog box, choose
[Substitute with specified Index Number] option. The contents of image
pixels, which is using the selected palette entries, will be replaced with
“specified Index Number” specified by the spin box on the right (select 255 in
the box so that the last entry will be used).

As the four entries will be unified into one, the rest of three entries will
become vacant. For the sake of visual discrimination, select [Arrange unused
and [Black]

Entries] option, and choose [Initialize unused Entries]

parameters for [Post-Process].
Click [OKI] button. This will make the three vacant entries initialized to
Black and the image pixels using those entries replaced with the index value
255 (the last palette entry). Finally, move the three vacant entries to

position number 3 by dragging them with mouse operation (see Figure 8 for

final result).
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Post-Frocess
" None

& prange unused Entiiss

¥ Inttialize unused Entries
" Black " Default Color (0. 0. 0, 255)
" White
I~ Move unused Entries to the: tail
r

" Ayerage Color of Target Entries

" Delete unused Entiies and shiink Palette Size

-

Cacsl | Heb |

<Figure 7>

Arrange Palette Dialog.
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<Figure 8>

Palette arrangement completed.



Copy Color Values of Palette Entries

The next step is to copy background blue color to the new three entries.
Select the new entries as Figure 3 and drag them with the right mouse

button to the position of Entry 3. Then release the button to drop the copy.

You will see a context menu to decide what to do with the dropped palette
entries. As you are going to copy the color values of these entries, select
[Copy Color Values] — [Copy RGB Values] from the context menu (see
Figure 10). You will then see something like Figure 11, indicating a

successful copy.

The context of “Right-Dragging Palette Entry” operation features many
other functions, such as [Exchange Palette Entry Locations] and [Exchange
Color Values]. You should get familiar with these menu items if you want

to edit Palette more quickly.

<Figure 9>

Before copying

D123 4561 83 WNIANTS

Exchange Color ¥alues
Exchangs Palstts Entry Locations

Replace Index Numbers »
Exchange Index Numbers 3

Cancel

<Figure 10>

Copy Color Values

<Figure 11>

After copying

Replace Index Numbers of Palette Entries

Finally, you have to replace index numbers (the colors of Indexed Color
image) so that the pupils of the girl’s eyes, drawn with Palette Entries [0 —
2], will be drawn with new entries [3 — 5]. A patient worker may do it by
painstakingly hit over every dot in the pupils, but an iMageStudio expert
will use [Replace Index Numbers] function to accomplish the same work in,

say, just a ten seconds!

So, let’s learn the trick. First, you select an image area as shown in Figure
12. This is a pre-process for “Replacing Index Numbers” only in the
selected area. Next, select Palette Entries [0 — 2], and drag them with
Right mouse button to the position of Entry 3. Release the button and you
will see the context menu. Select [Replace Index Numbers] and then

[Selected Area Only] from the menu (Figure 13).
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<Figure 12>

Select the Area of her Eyes, including

Pupils




001 23 4§ 6 7T 35 810111213115

% Copy Calor Values »
» Exchange Color Yalues 3

The whole operation tells the iMageStudio to “replace the contents of pixels .

Exchange Palette Entry Lacations

@ Replace Index Mumbers »

using index numbers to Entries [0 — 2] in selected image area with index .

Exchange Index Numbers

Cancel

" o o

numbers to Entries [3 — 5]!”

<Figure 13>
Finally, check the result of the operation by selecting Entries [3 — 5] and Replace Index Numbers
then push down [Back Space] key. If ONLY the pupils are blinking, you
have successfully replaced the index numbers: the background and pupils

are using different palette entries of the same blue color.

Conclusion

Back in the old days, when you were working with traditional tools. You had to get used to “rebuild a palette from
scratch, and do the whole process of hitting all the dots again” routine work, which would require painstaking
minutes for a master (maybe 15 minutes for an awkward worker). With iMageStudio, however, it will take just five

steps to do the same work. As a trained iMageStudio user, you will be able to do that in 15 seconds!

Throughout this demonstration, you have learned how easily and freely you could edit Palette in iMageStudio: this

is one of the major advantages of this software.
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Alpha, Multi-layer and Multi-Palette
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Image Editing Functions for Powerful Expression

When you produce an image as a printed picture, all your customers see is a two-dimensional set of pixel colors: no
other information is needed. When you produce an image as an element for computer/video presentation, however,
other information will be required as well as pixel colors. There are, to cite three, Alpha channel/value, Multi-Layer

structure, and Multi-Palette structure.

Alpha Channel:

Most of computer graphics elements are represented in rectangular frames. For instance, imagine an animation of a
human walking in front of a background picture. If the human images are surrounded by visible, opaque frames, the
background picture would be always covered with the rectangular frame: what an awkward scene! You need some
information or a rule that dictates “the figure is opaque and the other area is transparent” so that the presentation

system can cut an overlay out of the frame and put it over the background image to compose a layered scene.

In the old days of cartoon-like computer graphics, this problem was solved by a simple scheme that defines a
“transparent color” (for example, BLACK=[0,0,0], WHITE=[255,255,255], GREEN=[0,255,0] or BLUE=[0,0,255])
that represents transparent area, and all other colors are defined to be opaque. In this way, you paint the frame with

“transparent color” so that the background picture can be seen through.

Nowadays, however, you seldom see such a cartoon animation on video screen. Modern computer graphics platforms
are equipped with Alpha values (or Alpha channel added to Red, Green and Blue channels) to represent 0 to 255
opacity of each pixel: opacity 0 means an absolutely transparent pixel that completely shows the background pixel,
opacity 255 an absolutely opaque pixel that completely hides the background, and other values representing a wide
variety of semi-transparent pixel colors. If you are not quite sure about the effect, see a state-or-the-art CG movie or

a latest video game. You will be stunned!

Multi-layer Structure:

Multi-layer structure keeps multiple images in one file. This is frequently used to represent a layered picture. There
are many situations for which it would be handy to have something like a modeling picture of a car by separate
images of its body, glass, and wheels. They are then combined together at the presentation time, rather than to hold
them together in one image. If you are familiar with Adobe Photoshop, you should be quite sure about layered

pictures and their big advantages.

Motion of a walking human can be also presented by a multi-layer structure. You may draw a sequence of human (or
super human) figures representing one full cycle of walking motion. In that case, it would be handy to put them
together in a Multi-layer image file named “walker” or something, rather than to have multiple image files and keep

track of them by calling their file names like “walker001”, “walker002”, etc.
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Multi-Palette Structure:

Multi-Palette structure can be used to keep multiple palette in one file, but it can be useful for other purposes.

As mentioned shortly in the previous chapter, an Indexed Color Image can present quite a different picture by

switching its palette. The set of palettes should be kept in a same place, preferably in a Multi-Palette file.
Finally, Multi-layer and Multi-Palette structures can be combined in iMageStudio to share one or more palettes
between multiple Indexed Color Images. This is handy for a game animation where it is necessary to have one

palette for multiple Indexed Color Images.

In this chapter, let's see how to use some of these features.
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Alpha Channel

“Alpha” in terms of iMageStudio

You can handle two different image types in iMageStudio: Direct Color Images and Indexed Color Images. Both of

them can include Alpha information, but in quite a different manner.

A Direct Color Image is also called Full Color Image. This terminology is derived from the fact that each pixel
contains its RGB values directly. On the contrary, each pixel in an Indexed Color Image indirectly represents a

color through Palette: a table of colors.

A Direct Color Image can include the fourth channel called Alpha Channel, or A Channel, as well as R (red), G

(green), and B (blue) Channels. Alpha Channel represents up to 256 levels of opacity for a pixel.

A Palette of an Indexed Color Image can include the fourth value called Alpha value, as well as R, G, and B values.
An Alpha value is in a range of up to 256 levels. Therefore, if an Indexed Color Image has two or more colors that

have identical RGB values but different Alpha values, you have to assign separate Palette Entry to each of them.

Creating Alpha Information

When you create a new image with Alpha, select [New Image] from [File] menu and turn
[Add Alpha Channel] option ON (see Figure 1). |m;g2u:e S N
Wit E= ¢

Height B e

When you want to add Alpha information to an existing image without Alpha, select [New Petosie 1
[256 =] r22s8) ¢

Alpha Channel] from [Alpha] menu. % dpha Chame ¢
b

1

% Defaul Color 265
Al Transparent
&l Opague

~ Entip 0 Transparet; r
Dther Enties: Opague

(_

<Figure 1>

Displaying Alpha Information

When you want to display Alpha information of an image, select [Display Alpha . HEIE

Channel] from [Alphal menu. The Image Window will become monochromatic: g"
& alpha_01 110x 4 ... HEIE e ./

black part is the transparent area with lower Alpha, and white part is the opaque ﬂ\l‘. LY

area with higher Alpha (see Figure 2, left).
PR IR T

When you want to layer an image including Alpha information with other image "ﬁ( \:‘?

or texture, select [Display Alpha-Blend Image] from [Alphal menu. You can ehers =

choose a background from [Solid Color], [2-Color Checked Pattern], [Background <Figures 2>

Imagel, or [Layer 1] (see Figure 2, bottom).
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Editing Alpha Channel of Direct Color Image

When you draw on a Direct Color Image with Alpha Channel, you can choose to draw either
on [RGB Channel Only], [Alpha Channel Onlyl, or [RGB & Alpha Channell, by selecting a

[Drawing Target] from [Options] menu (see Figure 3).

Copy and Paste operation will be normally done with both RGB and Alpha channels. When
you want to paste respectively to one or other channel, select [Special Paste] from [Edit]
menu and choose one of the target channel selections shown on the Special Paste Dialog

(Figure 4).

<Figure 3>

Terget Channel
¥ RGB Channel
¥ Alpha Channel
Compasiion Method
" Replacement (" Multiplication
 Smalleralie ¢ Addition
" LagerValue " Sublraction

I Transparent Paste
P

Sy Tt

=

oK. Cancel | Help ‘
<Figure 4>

Editing Alpha Channel of Indexed Color Image

When you edit an Indexed Color Image with Alpha Channel, you have to edit Palette data.

The direct channel

editing as you do on Direct Color Images are not possible on indexed-color data structure. This is why “editing

Indexed Color Image with Alpha Channel” is considered to be difficult.

Color Reduction with Alpha Channel

You should have already noticed that Color Reduction of an image with Alpha Channel will
be a horrible work to do, because many palette entries might be required to hold a range of
the same color with different Alpha values. As a matter of fact, only few such graphics tools

handling such operation available in the world.

Of course, OPTPiX iMageStudio does support Color Reduction with Alpha Channel. Its
outstanding features include amazing balance of Alpha and RGB channels after Color
Reduction, smooth shade of colors combined with subtle representation of
transparency/opacity of Alpha Channel, and optimized Alpha values for each hardware

platform.

To apply Color Reduction to an image with Alpha Channel, visit [Color Reduction] Dialog,
click on [Alpha] Tab, and turn [Color Reduction with Alpha Channel] switch ON (see Figure
5).

There are following options in the [Alphal Tab page:
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[Priority] adjusts the balance between RGB and Alpha values at the Color Reduction process: weighting RGB values
will increase the color fidelity but it will be compensated with less Alpha value information. You must have some

weight on Alpha side to keep transparency/opacity of the image.

[Protect Transparent/Opaque Areas] option protects Alpha Channel of absolutely transparent area and fully opaque
areas from smearing effect of error diffusion from neighboring semi-transparent area. If you also want to protect

“nearly transparent” and “almost opaque” areas, turn [Enlarge Transparent/Opaque Range] switch ON.

[Assign RGB value with weight on Alpha value] option lets iMageStudio assign less entries for colors with smaller
Alpha values (lesser the opacity, lesser the color variation). It is harder for human eyes to recognize the original
pixel color as the pixel opacity gets closer to zero (transparent). This option takes advantage of this visual

phenomenon: the idea is to steal color precision from those areas and give it to other important areas.

[No Error Diffusion in Alpha Channel] option prohibits error diffusion process while rendering Alpha values. This is

useful for testing purpose where Alpha values must be increased or decreased linearly.

Now, let’s get down to a practice. Here are two sample

images (Figures 6) to present heaviest burdens for Color

Reduction: one is a genuine 3-D CG (Three-Dimensional
Computer Graphics) image and the other image includes
Alpha-channel gradation with small relation to RGB

channels!

iMageStudio
Alpha Blending

i

<Figure 6>
Figures 7 are the first results came out from the default Color Reduction setting, [Priority] = 5 and all other options

turned OFF. You would appreciate a good job by this standard Color Reduction process, in spite of the difficult

condition.
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<Figure 7>
By the way, did you notice the little monochrome bar below every entry in the Palette Editor? These bars represent
Alpha values registered to the entries together with their respective RGB values. As the entries are sorted by YUV
order, the same colors with alternate Alpha values are placed side by side. As you can see, several entries are
assigned to one color with different Alpha values.
The next pair of examples (Figures 8) is the result of options shown as Figure 5.
On the left side window (RGB Channels), you may notice some black spots. This is a normal side effect of [Protect
Transparent/Opaque Areas| option. These spots are in the “absolute transparent area”. Thus, they do not appear
when the Alpha-blended image is displayed. So, it is a good idea to fill all these spots with one black color to save

Palette entry slots for other colors. Indeed, you can see that more colors are used to represent the image smoothly.

— ——— ————— — /e
(SO 8 BlwnE | e[ @05
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iMageStudio
Alpha Blending

b/ o
<Figure 8>
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Finally, see Figure 9 showing how a Color Reduction with maximum priority on RGB Channels. The colors are very
smooth but Alpha-channel gradation is now very poor. You can’t expect good image quality for Alpha blend display
from this setting. The moral is: pay enough attention to set reasonable parameter values.

% alpha_test #3 240x160 8bpp (256) + Alpha 100% (Modif
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<Figure 9>
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Multi-Layer Structure

Multiple Layers in iMageStudio

Multi-layer structure is a data structure to hold multiple images in a file. As you have already learned,
iMageStudio can handle two types of images: Direct Color Images and Indexed Color Images. A multi-layer

structure can hold either of the two types, exclusively or mixed together.

Adding and Deleting Layers

When you want to compose a new layer, select [Add Layer] from [Layer] menu (see
peStudio 5 for PlayStation 2

alpha Palette  Filker Macro

Figure 10). This will pop up a Dialog box, which is much the same with [New Image]

Dialog. Click [OK] button and a new layer will be added to the current image. J Change Layer dl)

add Laver...

Delete Layer
. Copy Layer (Insert to flext
To delete a layer, select [Delete Layer] item from the [Layer] menu. Py Layer ( bext)
Copy Laver (Append to Tail)
Change Layer Crder..,

Laver Property...

EE] Link Layers. ..
Unlink Lavers. ..
(50 Blend Lavyers...

g.’g Layer Animation. ..

Compose Multilayer Image. ..

<Figure 10>

Layer Tabs

The bottom parts of a multi-layer image window are the Layer Tabs, each

& mini320 320x240 24bpp + A

of which representing a layer of the image. Click a Layer Tab and the

& 2|55 Bwe[
corresponding layer will be displayed.
Layer Tabs are initially numbered. But you can name them by double
clicking each tab and typing Layer Name. Layer Names should be simple: —— —
you can see good examples in Figure 11.
You can change the order of layers by dragging Layer Tabs. ‘ AR
» back wood shadaow room tire /A body |j >('

<Figure 11>
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Blending Layers of an Image

You can see what the alpha-blended image of multiple layers by Blend Layers

Selecting [Blend Layers] from [Layer] menu. At the Dialog as
shown in Figure 12, click [Open Blend Image] button to open

blended result of the image layers in a new window.

You can also choose to blend layers directly from an image

window. Here is a Sub Tool Bar shortcut: click and hold the

[Display Alpha-Blend Image] button; make a right-click to e Zoomln | ZoomOut |
Layer 01 b Alpha ckground
display the context menu; select [Alpha-Blend Method] and then B Layer 02 = INg
tayal gi " 2-Calor Checked Pattermn
. aper
[Blend All Layers] (see Figure 13). ] Loy 05  Background Imags
A1 e MR vl Layerl

Al 01 - Focus # Use 'Chil + Diag' to mave the
Background Image.
[ Beverse Order = =

¥ 2dd Alpha Channel to Blend Image | Remate Display

Open Blend Image | Cloze | Help |

<Figure 12>

& mini320 320x240 24bpp + A F v ...
—————————————————
&\ =58 B eoncsendpacgrond ¢

Alpha-Elend Method [ | Blend Current Layer only

Blend Layers (from 1 ko Current
ER Alpha Channel sstting. . Layers )

telp i
Reverse Order
|

<Figure 13>

Layer Animation

Layer Animation 1002

A layered picture can be animated by switching layers rapidly one after

Timing

another. Click [Layer Animation] button in the Sub Tool Bar to pop up

the Dialog shown in Figure 14.

In this Dialog, you can control the duration and other display method —Ta

13 an
. . . . .. . 1 0 A .

for layer animation. Click [OK] button to see the animation: layers will |[2 2 - s o
17 0 @ * |
18 a0

1 1 1 - 1 19 an M &

be shown one after other automatically, like a high-speed slide show. o e FO SR i 151 B ey
— AlphaBlend Backaround: |2 Color Checked Pattern B
Sl PRI e

SavelFestare > I Remote Display Help
<Figure 14>
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Multi-Palette Structure

Multiple Palettes in iMageStudio

Multi-Palette structure of iMageStudio can hold multiple Palettes in a file. Using this feature, you can explore
wide variety of images and Palettes combinations, such as one image having multiple Palettes, multiple images
sharing one Palette, or even multiple images sharing multiple Palettes! Figure 15 is an example of Multi-Palette

structure showing the same image with two different Palettes.

% robo_lay_001 #5 200x300 Bbpp (16) + Alpha 100% (Mo BEIE % robo_tay_001 #5 200x300 8bpp (16) + Alpha 100% (MekEE v

Y= = I A L AT TP T YIRS T e

001 2 3 & 5 6 7 8 9 10112131415 01 2 3 & 5 6 7 8 9 1011 12131415

et ez S "X

<Figure 15>

Multi-Palette Mode

In order to handle Multi-Palette pictures in iMageStudio, you must switch

the images to “Multi-Palette Mode” by clicking [Multi-Palette Mode] button CAFTEY

1]
in the Sub Tool Bar (Figure 16: you can also choose [Multi-Palette Mode] T1 2z 345 & ERRTER
Mulki-Palette Mode| | |

from [Palette] menu). This will pop up a Dialog shown in Figure 17, but you | 1 ) Eu R SR S A A A A

may usually skip options and click [OK] button to go into the Multi-Palette <Figure 16>
Mode.

Switch to Multi-Palette Mode X

Activate "Multi-Palette” Mode, in which multiple palettes can be

Editing Multi-Palette pictures involves some limitations not found in the | ussdatemaiveh. Itis as possible for mukipie lapers o refer =

common palette.

case of ordinary pictures. Therefore, iMageStudio helps you by fail-safe

operation for the Multi-Palette Mode. For example, because you can handle B it et

" Delete palettes except Laper 1

" Integrate all layers' Palette Entries

no Direct Color Image in Multi-Palette Mode, the mode can not be turn ON

r
. . . . r
for an Image Window which includes one or more Direct Color Images. -
IV Sync Palettes * Sync all edited contents of Palettes.
¥ Sync Layers * Sync all edited contents of Layers,

IV Associate with Laver  * Always associate Layer and Palette switchs

ok | Cancel | Help |

<Figure 17>
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Adding and Deleting Palettes

When you want to create a new Palette, select [Add Palette] item from

Filker View  Windov

Macro  Oplions

[Palette] menu (see Figure 18). This will pop up a Dialog box, which is much

the same with [New Palette] Dialog. Click [OK] button and a new Palette will Change Palett= ’

be added to the current image. Delste Palstts !

Copy Palatke (Insert to Mext)

Copy Paletke (Append to Tail)
When you want to delete a Palette, select [Delete Palette] from [Palette] Change Palette Order...
menu. Palette Property...

<Figure 18>
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Palette Tabs

The bottom parts of a Palette Editor in Multi-Palette Mode are the Palette Tabs,
each of which representing a Palette (see Figure 19). Click a Palette Tab and the

corresponding Palette will be displayed in the Palette Editor.
Palette Tabs are initially numbered but you can name them by double clicking each
tab and typing Palette Name. Palette Names should be simple: you can see good

examples in Figure 19.

You can change the order of Palettes by dragging Palette Tabs.

B2k | [ e [ P

01 2 3 4 5 6 7 B 9 1011 12 13 1415

A
I T ) A
TTTTEETETTTEEEE
] O

TTEEEEEEETTEET
] )
Y A e Y
] S

_|ﬂl_|ﬂﬂ

A » [ wood h shadow i rom  tire { body ™
<Figure 19>

Assistance Functions in Multi-Palette Mode

Several assistance functions are provided for Multi-Palette Mode

to handle pictures with multiple Palettes. These functions are
grouped together as buttons in the Sub Tool Bar (see Figure 20;
next to [Multi-Palette Mode] button), providing quick ON/OFF

operation for the following functions:

[Sync Palettes] is a function to synchronize entry position [ e e - o] |
N

movement in multiple Palettes: if you move one entry in a

ST RS

Palette, the same entry in other Palettes will follow the
movement and go to the same position. For example, if your
Multi-Palette structure is consisted of two Palettes named
“Reds” and “Blues” for switching over one image, moving one
entry in “Reds” Palette (Figure 21) will cause the identical entry
position movement in “Blues” Palette automatically (see Figure

22).

[Sync Layers] function is a logical extension of [Sync Palettes].
As explained in Chapter 2, moving Palette entry position will
cause replacement of index values in the image (remember that
pixel data are indexes in Indexed Color Images). The Sync
Layers function automates this index value replacement in ALL
layers (not only in the current layer of the image), when you

move a palette entry in Multi-Layer Multi-Palette image.
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[Associate with Layer] is a function to associate Palette
switching to Layer switching in a Multi-Layer Multi-Palette
image. For example, imagine that you have a picture consists of
five layers and three Palettes: Layer 1 and Layer 2 using Palette
1, Layer 3 and Layer 4 using Palette 2, and Layer 5 using Palette
3. In this case, if the [Associate with Layer] option is turned OFF,
you would have to switch Palettes as well as corresponding
Layers to be seen. For instance, switching to “Palette 2” for
Layer 3, etc. When the [Associate with Layer] switch is ON,
iMageStudio will switch Palette automatically as you switch
layers according to the last Palette used for each layer from

memory

Multi-Palette Mode opens up a vast field of applications. You
may require some time to determine which assistance function is
most appropriate for the picture you are editing. As you get
used to these functions, however, your Multi-Palette life will

become quite easy!
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Palette Animation

A Multi-Palette picture can be animated by switching Palettes rapidly one
after another. Click [Palette Animation Preview] button in the Sub Tool Bar

to pop up the Dialog shown in Figure 23.

In this Dialog, select [Multi-Palette] as the [Method] and click [Play]
button. Palettes will be automatically switched one after another swiftly to

play the Palette Animation in the Image Window.

Palette Animation Preview: El

Method: |  MuliPalete Black Shift | Looped Shift |
= & o
=i
(8 [
]

=
= r

e e 1 4::| 4 BOfsec)
Alpha-Blend Background: | 2-Color Checked Patten -+

¥ Repeat

<Figure 23>

Time Frame:

™ Remate Display

AR

Play/Stop[alt+P];

Color Reduction with Common Palette for All Layers

To apply Color Reduction to a Multi-Layer image, visit [Output] Tab of
[Color Reduction] dialog, turn [Process All Layers] option ON, and check
[Create Common Palette for All Layers] option. iMageStudio will
compose one Palette that fits all the layers and use the Palette for Color
Reduction of all layers. The image after this Color Reduction process

will be in Multi-Palette Mode.

This method, called “Common Palette Color Reduction”, is very useful for
Color Reduction of animation images. It is often convenient for an
animated sequence of images to have a common Palette because it makes
easy to animate a gang of characters wearing same shape of hats or hairs,
a pair of eyes or shades, suits and boots in different colors. All you have
to do is to draw all required patterns of the animation character in Full
Color images, bring them into iMageStudio to make a Multi-Layer Image

of them, and apply the “Common Palette Color Reduction” to produce

“Common Palette Animation Images” easily and automatically.

Another technique for making “color-different” animation characters is to:
(1) create an animated pattern of a character; (2) apply “Common Palette
Color Reduction” on the images; (3) make many copies from the common
Palette as required for characters; (4) modify Palette Entries for clothes

and hair colors in each copy for different characters.
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Chapter 4

Exclusive Functions for Each Platform
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Many Functions Specialized for Different Platforms

Games platforms are equipped with various specialized functions for novel idea of visual effects or to minimize the
use of memory space. Great effects can be achieved by using these special features properly, though there is almost
no compatibility between different platforms. When you create images for games, the most difficult thing is to
produce images optimized to fully utilize those special functions which are unique to each of different hardware

platforms.

On many general-purpose graphics tools, you can’t expect optimized functions for the platform-specific hardware. As
you can expect not much support from the makers of those tools, you are likely to choose a hard way to support

yourself by developing your own tools or plug-in modules.

Our iMageStudio is different: it is equipped with special functions carefully optimized for unique hardware features
of each platform developed exclusively with compiled information from makers of those platforms. We also
thoroughly adopt requests from key game makers of iMageStudio users and our own technologies acquired through
may years experiences. With these built in specialized features, iMageStudio does propel your production of

platform-specific image data.

In this chapter, you will discover four of those specialized functions: MIPMAP creation, Color Equalizer, Remote

Display, and S3TC/DXTC editing.

Note: these functions are not supported on some iMageStudio versions for irrelevant platforms.
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Creating a MIPMAP

1. What is a MIPMAP?

A MIPMAP is a set of identical images with different resolution.
The multiple images of a MIPMAP will become necessary materials
when the target picture is displayed in wide variety of sizes.
Particularly for a small sized picture, it is more efficient to paste a
small image in lesser shrinkage than to paste a big image in

greater shrinkage.

Imagine you are displaying a polygon in 3-D space. Further the

polygon is, the smaller the display size of the polygon. For instance,

a polygon at a short distance from the point of view might be 200

dots of width, whereas the same polygon at a long distance from the

point might be 16 dots of width. <Figure 1>

Original Image (256x256) [al
Now, think of pasting the texture shown in Figure 1 on the polygon.
Which image would be better if you paste the texture on the

polygon in short distance: [a] the image with 256x256 dots of

resolution, or [b] another image with 64x64 dots of resolution
(Figure 2)? The answer is definitely not [b], because if you choose <Figure 2>
[b] to paste on the polygon of 200 dots, you have to enlarge the Shrunk Image (64x64) [b]

image by about three times and the result will be jagged and hazy

as you see on Figure 4. If you choose [al, however, it is an easy ratio
of shrinkage from 256 to 200 (about 4:3) to get a fine result as

shown in Figure 3, without any visible trace of jag or blur.

<Figure 3>

[a] as shrunk to 200x200

<Figure 4>

[b] as enlarged to 200x200
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But how about pasting the texture on the polygon in long distance? If the polygon is displayed in the size of 32 dots,
for example, you want to shrink the small texture [b] to the half size (64 to 32) and paste it to get a high quality
result, rather than go all the way to shrink the large one [al: it does not increase image quality at all and it requires
much computation and too many access to memory. The image [a] will be drawn much faster than [b] at a lower cost

of CPU time and memory space.

As you can see in this simulation, it sometimes occurs that you want to change the texture automatically when you
have to paste it on a polygon in wide variety of distance. As a resolution to this problem, the MIPMAP technology is
developed. A MIPMAP picture has a set of identical images with several different resolutions so that the process of

selecting a texture of most appropriate size can be easily automated.

When you create a MIPMAP picture, you shrink an original image by a linear rate of the half size, quarter, eighth,
etc. in width and height. The whole process of shrinking an image to 1/2, 1/4, 1/8, and so on is not quite interesting.
It doesn’t require a creative mind and even makes you bored to shrink the original image many times, not to
mention the tedious work of drawing everything the half or of packing the produced images in one set: it also
involves many image windows kept open, selecting and looking at those pictures one after another, and keeping

restrictions for MIPMAP images most likely to be different for each of your target platforms!
Fortunately, iMageStudio does provide exactly what you need to create MIPMAP picture automatically. It produces

a MIPMAP image set as quick as a flash, and you can specify the original image data and parameters of shrinkage

rate and other options to satisfy the requirements.
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2. Before you create a MIPMAP

Restrictions to the original image for your MIPMAP may depend on the target platform. Generally speaking, you

usually prepare an image of width and height being a power of two: 32, 64, 128, 256, etc.

3. [Create MIPMAP] Dialog

When you are ready to make a MIPMAP picture, choose [Create MIPMAP] item
from [Image] menu (see Figure 1). It will open the [Create MIPMAP] Dialog as

shown in Figure 2.

First of all, select how much you want to shrink the original image by specifying

[Creation Rangel.

When you are creating MIPMAP from an Indexed Color original image, you can
choose either to [Convert to Direct Color Image] of interpolating colors to shrink

images, or to [Keep Original Palette] of the Indexed Color Image.

For the [Output Typel, it would be normally safe to choose [Multilayer Imagel,

which makes easy to save the resulting images to a file.

Then, you must specify the [Resize Setting]l. In this pane, you first choose an
[Interpolation Method], which determines the algorithm for shrinking. The best
interpolation method will vary depending on the image type. So you should better
try some method to know how these methods fit to certain images (see the HELP

document for more information).

If you want smooth Alpha Channel transition between transparent and opaque

parts, turn [Apply Anti-Aliasing to Alpha Channel] switch ON.

If you want to avoid smearing colors on a target machine, which can occur at the
border of transparent and opaque parts on zoomed in MIPMAP with Alpha
Channel, you should turn [Border Protector] ON.

A shrunk image often seems to be blurred or obscured. To compensate this

tendency, try the [Sharpen Filter].

Finally, click [OK] button to create the MIPMAP picture.
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4. Format Conversion for the Target Machine

Note that these functions are target specific and may not be available on your iMageStudio version for other target

machine.

Converting to Indexed Color Images

When you convert Direct Color MIPMAP images to Indexed Color Images for
the use on specific target machine, the easiest way is to applying Color
Reduction. Visit the Dialog shown in Figure 3 by selecting [Color Reduction]
from [Image] menu. Click [Output] Tab and turn [Color Reduction for
MIPMAP] switch ON. This way, you can apply Color Reduction to create
Indexed Color MIPMAP images that share a common Palette between all of

the different sizes.

Color Reduction E\
Tanspaency | St | PostPuocess | Other |
Oupt | Optimzaon | Pslete | PSZComE@ | apha |
Dutput Palette Size Fiendering Melthod
& 2B colors & daptive Error Difusion
€ 236 colors (for Win 2561 £ Normal Errr Diffusion
128 oo  Hone
© B4 oolors ¢ Ordered Dithering
¢ 32 calars Diffusion Level: [50% -
16 colrs
© Lustom Target Setting
Color Counts: = colors | |
o I
o 5
¥ Eala Fleductian for HIPWAR
Curent Image Type:  Direct Color Image Used Calors: 12670 calrs
F(aslurey‘ EE = FErlEiam el ‘ Help |
<Figure 3>

S3TC/DXTC

When you want to convert MIPMAP images to S3TC or DXTC texture
compression format, select [Convert to S3TC format] or [Convert to DXTC
format] from [Image] menu (see Figure 4). For further information about

these formats, read the Editing S3TC/DXTC section later in this chapter.

On the [Image Conversion] Dialog as shown in Figure 5, select to use or not
to use Color Equalizer and other options, turn the “Process All Layers”
switch ON, and click [OK] button to apply the texture compression to
MIPMAP images.

5. Saving MIPMAP Images

MG Laver  Alpha  Palett

Convert to

iX iMageStudio for Direct + Xbox

e Filter Macro Oplions

I Convert Image Format. ..

<Figure 4>
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* *xhow Calor Equalizer” is exclusive function for 3(box game tile development tocl,
Ifyau are using iMageStudia for Direct< or Windouss game titles, tum "OFF the
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I™ Process all Layers
W Display resultin new sindow
3 Cancel | Holp |
<Figure 5>

Save MIPMAP images in the specific format to be used by your target hardware platform.
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Color Equalizer and Remote Display

What is Color Equalizer?

When you edit images with your PC, the image is displayed on CRT, Color LCD monitor, or other high-quality
display device. When the users see the image on their game consoles, however, the image would be displayed on TV
monitor or small low-quality LCD monitor. Since these devices have very different color characters, you can never
expect to see exactly the same colors on your PC and the end users’ video devices. While you are developing video

games, you have to pay attention to the color quality of user’s output devices and adjust colors for them on your PC.

The iMageStudio has a function to adjust colors of your images on video games as close as possible to the colors seen

on your PC and to output the adjusted images as final output data. This function is the Color Equalizer.

As the difference of colors also depends on video circuit of the target machine as well as its monitor device, the items
you can adjust on Color Equalizer and the adjustment range are quite different on each version of iMageStudio for

different targets.

Using Color Equalizer

Color Equalizer of iMageStudio can be used when you apply Color Reduction or i Tm aaaaa T ‘
Ouput | Optimization | Palette P52 ColorEQ ] Aphs |
S3TC/DXTC conversion process. Here is an example to use Color Equalizer on Color > U o A )
. Brightness:  Min f——— Ma
Reduction process. 5
Wividness: Min '7 Ma
I beine '7 hday
Visit [Color Reduction] Dialog box and click ColorEQ Tab. Turn [Use Color
Equalizer] option ON to enable Color Equalizer for output. Adjust the parameters %’;’f;ﬁg‘{;ﬁ;‘;‘ 2
as needed and apply Color Reduction. That’s all! Rotoer| ][5 B [Fodoion | Cod | b |
<Figure 6>

Remote Display

When you connect supported development device appropriately to your PC and select [Remote Display] item from
[View] menu, the image you are editing on iMageStudio will be also output to TV monitor or other remote display
monitor through the development device.

When the Color Equalizer is switched ON, the colors of your image might be seen somewhat “not true” on your PC
monitor. But when you see the output on the target device via Remote Display, it looks "true” to the user’s view
point.

You can adjust the Remote Display parameters by visiting [Remote Display Setting] from [Options] menu. As the
output parameters widely varies depending on the development device and the connection method, please read the
Remote Display Manual exclusively released for your target platform and then configure the development device

and the parameters of Remote Display function.
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Editing S3TC/DXTC

1. What is S3TC/DXTC?

S3TC and DXTC are compressed image formats widely used in recent game development. The basic theory is
common to the two formats: an image divided into blocks of 4x4 dots of representing all pixels in the block by two
Representative Colors and two Interpolating Colors. Using this Color Distribution Technique, you can compress a

full color data up to 1/8 data size in excellent performance!
The conventional graphics tools have some shortcoming to handle these formats: S3TC/DXTC compressed images
can not be edited. So, if you find some fault in a compressed image, you would have to modify the original image and

then compress the image again.

In iMageStudio, however, editing S3TX/DXTC compressed images is possible. You can also compress any image to

S3TC/DXTC format, read and write compressed images files as well as editing compressed images.

2. Compress and Display S3TC/DXTC Images

To compress an image using S3TX or DXTC format, select

14 iMageStudio for Direct® + Xbox

[Convert to S3TC format] or [Convert to DXTC format] from LW | et fApha Palstte Fiter Macro Options

[Image] menu (see Figure 7).
Convert Image Format. ..

i
After the compression process is over, the image window will look <Figure 7>

like Figure 8. For an Indexed Color Image, you will see

S3TC/DXTC blocks in the place where the Palette Editor has

X6/ robo_lay #1/ 200x300 24bpp + Alpha 400% [DXT1] (Modified)

HREEIETE T

been shown. This is called “S3TC Editor” or “DXTC Editor”, in
which you can edit pixels in a block and also modify the
Representative Colors in a block. In this section, let's call it “the

editor” for short.

<Figure 8>
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3. “Editable Block” Operation

On the editor, click on the place you want to edit, and the enlarged image
of the clicked part will be displayed on the editor. As you can see in
Figure 9, the enlarged image consists of a box of 4x4=16 pixels at the
center with peripheral dotted lines, and the other pixels surrounding the

box. The central box of 16 pixels is called Editable Block.

As you edit the Editable Block, buttons below the editor change. In this
case, the buttons are shown as you see in Figure 10. The two buttons at
the left and right ends are named Representative Colors and the two in
the middle are called Interpolating Colors. Note that only one button (in
this case, the left Principal) is pushed. This means that the color
represented by the button is currently selected. You can hit a pixel with

the selected color by clicking the Editing Block.

Click on a Principal Button and the selected Principal Color will be
assigned to Color Chart Window (see Figure 11), where you can change
the Principal Color. If you do this, the Interpolating Color will be changed

accordingly, and the colors of the whole Editing Block will be updated.

4. Saving S3TC/DXTC Files

T 06 o L 104 <

e 1 5 6
1 6

<Figure 9>
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0:Repre. 2:nter. 3:inter. 1:Repre.

<Figure 10>
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<Figure 11>

You can save the edited S3TC/DXTC compressed images to the specific file format of your iMageStudio’s dedicated

platform.
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Batch Process with Macro
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Macro Functions

Macro Functions of iMageStudio are very handy in games production field where many image elements are handled

at the same time.

User Macros, in the sense of computing, can be largely categorized in three types:
A: Described or “coded” using a programming language.
B: Recorded user operation.
C: Operation list created by user using graphic user interface (GUI).

Macros of type A can describe operations in finest details, but it requires the user to learn the specific programming

language.

Type B may appear to be the easiest way to make a Macro. But if you have missed something or done something
wrong while you were recording the Macro, you have to do it again from the beginning. Moreover, reusing an

existing Macro by modifying it is not easy or impossible.

Type C is the iMageStudio’s way: you can select an operation from a list, set its parameters, and set the order of the
operations. You use the same kind of Dialog that you use in iMageStudio to give orders about the operations.
Reusing an existing Macro is easy as well as modifying it.

Macros of iMageStudio can be applied to the image you are editing right now as well as to image files. You can
execute a Macro either from menu or by pressing a key to which the Macro is assigned. It means that an arbitrary

combination selected from huge collection of iMageStudio functions can be easily executed by one-key operation.

In this chapter, you will see Macro creation and execution.
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Two Ways for Executing Macros

There are two different ways to execute Macros in iMageStudio: Single Function Execution and Multi-Functions

Chain Execution.

Executing Single Function is simple: you just select a function, set up its parameters and execute the Macro straight

away. This is most useful when you want to execute the same function on multiple images.

Executing Multi-Function Chain, on the other hand, takes two phases: First, you specify multiple functions in a
sequence using Dialog interface, and save the sequence to a Macro File. In the second phase, you execute the Macro
by specifying the Macro File. In this way, you can assign a complex sequence (for example, to trim, shrink, and apply
Color Reduction) to a Macro File. It is also possible to reuse an existing Macro File by loading, editing, and saving as
a new Macro with different file name. Besides, you can assign the saved Macro File to an arbitrary key on your

keyboard for shortcut execution.
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Executing Single Function

1. [Process Macro] Dialog

Chrl4+-3

Visit [Process Macro] Dialog by selecting [Process Macro] item from [Macro]
menu (Figure 1). Options Wigw Window Help

In this Dialog, you can select the execution type (Single or Multi-Function) <Figure 1>

and specify input and output settings. First of all, in this case, click the

[Single Function Execution] button on top of the Dialog box (see Figure 2). Process Macro =
Single Function E gecution Multi-Function Chain E xecution
Eunctions: | Color Reduction | Options.
r

Process Target

@ 1.FlesinlnputFoider ¢ 2 Drag&DiopFies ¢ 3 Curentimage
Input File Setting

Input Folder [CumpUTY Browse...
Input File Type: —[BMP file [~bmp) ~|

I Including subfalders | gelected frea: Select Al e
I™ Modifed fles only Selected Paleite Enties: Seleot Al 49

Dutput File Setting

Output Foldgr  [CAOUTPUTY Browse.
Dutpt File Type:  [MageStudia file [~is] ~|
Details [ K | comcel ‘ Help ‘
<Figure 2>
2. Specify a Functions
Next, you select a function to execute: in this example, let’s select [Color  Eusions [CobrPedicion | Opiens
Reduction] (Figure 3). You can specify optional parameters for Color i
Reduction by clicking [Options] button on the right side. <Figure 3>
3. Set Options for the Function
A Dialog of options settings for executing the Macro appears (Figure 4) by clicking [t ®
Reduction Setting,
[Options] button. ™ Skip Indesed Colr Image
Reduction Setting File (* opr)
In this case, you have to click [Reduction Setting] button to set Color Reduction B Mo edeson Seop i o s

“Praferably use a Reduction Setting File of
the same file name (with 'opr" extension) in

the same folder with the image: file.
parameters.

¥ Saye Palette to file for each image

Check [Skip Indexed Color Image] switch if you want to apply Color Reduction to Direct LTI

[iMageStudio palete file [~.isc) ~|
. . . . " Palette file will be saved in output folder with
Color Images only and skip Color Reduction for each Indexed Color Image; all images will el RO BT
be output regardless of their types. oK Concel | Hep |
<Figure 4>

If you want to output Palettes after Color Reduction besides the original Palettes, check

[Save Palette to file for each image] switch.
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4. Input Setting

Now, go back to [Process Macro] Dialog and set up Input parameters (Figure 5).

In [Process Target] pane, choose target input image for Macro processing. Select
[Files in Input Folder] to apply Macro process to files in a specific folder, [Drag &
Drop Files] to drag and drop image files from Windows Explorer or other
application, or [Current Image] to process the image you are editing. In this

example, let’s select [Files in Input Folder].

To select [Files in Input Folder] as [Process Target], [Input File Setting] is required,

in which you specify Input Folder Name and Input File Type (file extension).

If you want to process images in subfolders of the input folder, check [Including

subfolders] option.

Another option, [Modified files only] is helpful when you apply the same Macro to
the same target folder again. If this option is turned ON, iMageStudio will compare
time stamps of files before and after the Macro Process (that is, files with the same
name in Input and Output folders) and apply Macro process to input files of newer
than equivalent files in output folder by skipping unnecessary process for already

updated files.

5. Output Setting

Finally, in [Output File Setting] pane, set up [Output Folder] and [Output File

Typel parameters for images after Macro process (Figure 6).

You can skip Output File Setting by selecting [Current Image] as [Process Target]

because the processed images will be output to new Editing Windows not in files.

6. Execute Macro Process

Click [OK] button. This will start Macro process. You will see an Information

Dialog indicating the progress of the Macro processing (see Figure 7).
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Executing Multi-Function Chain

1. [Process Macro] Dialog

Visit [Process Macro] Dialog by selecting [Process Macro] item from [Macro]
menu, just like you did for Single Function Execution. This time, click
[Multi-Function Chain Execution] button on the top-right of the Dialog box to

change the execution mode (see Figure 8).

In this section, let's create a new Macro called “Shrink and CR”, the short for

Shrink and Color Reduction.

2. [Edit Macro] Dialog

From the Dialog shown in Figure 8, click [Create Macro] button to see Edit
Macro Dialog (Figure 9).
We are going to create a Macro which executes the following three processes:

1. Shrink the input image to width 128 dots keeping its aspect ratio.

2. Apply "Sharpen” filter lightly to compensate softened edges of the shrunk

Process Macro 3]
Single Function Execution HuliFuncion Chain Exection
Mscro: [ Shiink and CR =] EditMacm
Commert: Create Macra.

Macra Folder: | C:\Program Fies\weh technologp \DPTFi MageStu Changs..

Pracess Target
1 FlesinlputFolder " 2 DraqkDiopFies & Elinent Imags

[
[ |
: e |
[
[ =l
Details [k ] cones ‘ Help ‘

<Figure 8>
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© 1. Files in Input Falder © 2Diag%DropFiles O 3 Curentimage
. Input File Setting
image. InputFalder:  [CANPUT s
Iput File Type:  [BMP file [~ bmp) |
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Output File Setting
colors. Output Foider:  [CAO0TPOTY Browse
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Do | Comen: |
Save fs Save and Exit ‘ Cancel ‘ Help ‘
<Figure 9>
3. Resize
Select [Rotate/Flip]-[Resize] from the [Functions] list in the Dialog shown in [EEHEZS &
New Image Size I e Protector
. . . . . Wswjrym\h See [128 o
Figure 8. Then click [Append] button to see [Macro-Resize] Dialog (Figure 10). Fopectn s [F || C
I~ ThelongerSide Sieer  [120 = [ = A =

This time, turn [Specify Width] switch ON and set the size to 128, turn [Keep

Aspect Ratio] switch ON, and select Bilinear as [Interpolation Method].

I~ ZoomRatio  Ratie ==

Indesed Color Image Setting
V' Keep Aspect Ralio

™ KeepPalette
Interpolation Method:
Bilinear - ’—_l
I Skip images smaller than speciied size IV Process All Layers

Click [OK] button to close this Dialog box and append Resize item to [Process

List] in the Dialog as shown in Figure 9.
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4, Sharpen

Select [Filter]-[Sharpen] from the [Functions] list in the Dialog (Figure 9) and

then click [Append] button to see [Sharpen] Dialog (Figure 11).

Set [Filter Effect] to 25% (which is rather soft) and click [OK] button.
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5. Color Reduction

Finally, select [Convert]-[Color Reduction] and click [Append] button also from the
[Functions] list in the Dialog shown as Figure 9. You will see [Color Reduction Setting]

Dialog (Figure 12).
The button at the top of this Dialog is for [Reduction Setting]. Click it to pop up [Macro -
Color Reduction] Dialog box. Set [Output Colors] as 256 colors here and click [OK] button

(Figure 13).

Now you have registered the Macro process.

6. Process Target
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¥ Save Palette to file for each image

Palette Fomat
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*Palette file wil be saved in output folder with
the same file name but Palette File Extension

i3 el ‘ Help ‘

<Figure 12>
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| o |
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<Figure 13>

To execute the registered Macro process, you can specify the default [Process |« irenimuras ©2omiomre « Eomsiias

Target] of this Macro in [Edit Macro] Dialog (Figure 14). The target will be
automatically set as a default whenever you select this Macro in [Process Macro]
Dialog And if you assign this Macro to a shortcut key, the default target setting

will be always used.

In this case, select [Current Image] as [Process Target].

7. Save Your Macro

Now, your Macro is completed. You should save it to a Macro File: click [Save and Exit]
button and a Dialog pops up for you to specify the Macro name (Figure 15). Type in the
name of your Macro, “Shrink and CR” to be used as Windows file name. It means that you

Wed

can not use (asterisk) and other forbidden characters.

-74 -

<Figure 14>

Save Macro File X

Macro File Name

[Shrink and CA

Comment:

K Cancel ‘ Help |

<Figure 15>



Assigning to a Key

It’s a good idea to assign your new Macro to a key-combination, say [Shift]
+ A. So you can “shrink an image in open window in iMageStudio to
128-dot width and then apply Color Reduction to the image” in one action.
Here is a sample procedure to assign your Macro to a key combination (see

Figure 17):

1. TFirst, select [Key Assignment] from [Macro] menu to open [Key
Assignment] Dialog as shown in Figure 16.

2. You can click either [Function Keyl or [Shift + Alphabet Keyl
button to assign a Macro to: click [Shift + Alphabet Key] button
in this case.

3. Select [Shift]+A item from the [Key] list box.

4. Select [Macro File Execution] from [Command] list box. This will
activate the [Macro] list box below the [Command] List.

5. From the [Macro] list box, select the newly created [Shrink and
CRI] Macro.

6. Click [Assign] button. This will make the Macro assigned to
[Shift]+A combination as shown in Figure 17.

7. Click [OK] button to close the Dialog.

Now, check how it works by opening an image file. Hold down a Shit key
and type A key. After a few moment of Macro processing, a new image
window will appear with the image resized to width of 128 dots and

applied Color Reduction.
As you might have noticed in Figure 17, you can assign other functions, as

well as Macros, to these keys. Assigning functions that you frequently use

will greatly increase the efficiency of your routine work.
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The Final Chapter

Conclusion
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Conclusion:
Throughout the chapters in this tutorial document, we tried to show you how you can utilize iMageStudio. It is an
Integrated Image Creation Aid, general-purpose software for professionals in 2-D image production fields NOT only

a tool for Color Reduction or Palette Editing.

OPTPiX iMageStudio was originally created to satisfy the professional needs to this kind of software. We have been
listening to the voice of the professionals saying:

“We have to make textures for these devices, optimizing colors and sizes for each platform.”

“We want an editing function for this image data, which is not supported by conventional tools”.

“We'd like to finish this routine work as fast as possible. This is tedious and boring! How can we efficiently process

these images with minimum effort and time?”

Our iMageStudio has been evolved from such remarks from many people in this industry, step by step, to meet their

requirements.

Now, after several years of progress, we still have the same principle: to improve iMageStudio for the professional
users. We appreciate your opinion, and thoroughly examine it and discuss for adoption to the next and future release
of iMageStudio updated versions. While we can hear the voices coming from production fields, the evolution of

iMageStudio never stops.
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Support for iMageStudio Users
Web Technology Corp. is always active to help users of iMageStudio. If you have any questions, opinions, or

requirements about iMageStudio, please let us know any time.

You can contact us from:

The iMageStudio User Support Page: http://www.webtech.co.jp/eng/support.html

Or, directly to:
The iMageStudio Support Mail Address: iMageStudio@webtech.co.jp

We also provide Answers to Frequently Asked Questions (FAQ) in our iMageStudio Web Site as well as the
latest production information and other handy services.
Please visit our Web Site first for details about our products:

The iMageStudio Web Site (in English): http://www.webtech.co.jp/eng/istudio/
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OPTPiX iMageStudio Tutorial

OPTPiX, iMageStudio and web technology are registered trademarks of Web Technology Corp.

Adobe and Photoshop are registered trademarks of Adobe Systems Incorporated in the United States and/or other countries.
PlayStation is a registered trademark of Sony Computer Entertainment Inc.

Microsoft, Xbox and DirectX and the Xbox logo are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

NINTENDO GAMECUBE, GAME BOY ADVANCE and GBA are trademarks of Nintendo.

All other trademarks are the property of their respective owners.

© 2004 by Web Technology Corp.

3-30-3, Nishi-Ikebukuro, Toshima-ku, Tokyo 171-0021 Japan

All right reserved. No part of this document may be reproduced, in any form or by any means, without permission in writing from

the publisher.
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