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Adapting Images for Sony Ericsson Phones

This document is designed to help content providers understand how to optimize images to fit the Sony Ericsson
phones.

People who can benefit from this document include:
« Software developers

 Content developers

* Support engineers

More information, useful for product, service and application developers, is published at
http://www.SonyEricsson.com/developer/, which contains up-to-date information about technologies, products and
tools. You can also visit the consumer web site at http://www.SonyEricsson.com
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SE-221 88 Lund, Sweden without any warranty. Improvements and
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Image support phone overview

Number
of colors

RGB bits

Themes
support

T68i
T68ie

256
(8 bits)
R:3
G:3

B:2

Yes

T226

512
(9 bits)
R:3
G:3
B:3

Yes

T230
T238

4096
(12 bits)
R:4
G:5
B:3

Yes

T300
T302
T306

256
(8 bits)
R:3
G:3
B:2

Yes

T310
T312
T316

256
(8 bits)
R:3
G:3
B:2

Yes

T610
T616
T618

65536
(16 bits)
R:5
G:6
B:5

Yes

T628
T630

65536
(16 bits)
R:5
G:6
B:5

Yes

Z200
Z208

4096
(12 bits)
R:4
G:5
B:3

Yes

Z600
7608

65536
(16 bits)
R:5
G:6
B:5

Yes

Z1010

65536
(16 bits)
R:5
G:6
B:5

Yes

P800
P802

4096
(12 bits)
R:4
G:5
B:3

No

P900
P908

65536
(16 bits)
R:5
G:6
B:5

Yes




Understanding color values

The display formats supported in some of Sony Ericsson’s handsets do not fit the typical 8, 16 or 24 bbp (bits per
pixel) display formats, nor do they match (without some manipulation) the file formats or tools that graphics
designers use.

To assist developers with the conversion, Sony Ericsson has developed some straightforward techniques for
working with GIF and JPEG image file formats in conjunction with 9 bpp and 12 bpp displays that optimize the use
of the color palette and limit the effects of color banding that is often associated with low color displays.

The Sony Ericsson T226 for North American Market and the world phone T230 introduce the use of 9 bpp and
12 bpp displays that offer 512 and 4,096 colors respectively. In the table below you can see the two color palettes
that are used for 512 and 4,096 colors respectively.

512 Color Palette — 9 bpp 4096 Color Palette - 12 bpp
(Seiko S44203) (Ultrachip UC1682)

GIF and JPEG formats

Pre-loaded themes and wall papers are typically provided in GIF format in Sony Ericsson phones. GIF images use
a palette of 256 colors that index a larger palette of 24 bit color.

Sony Ericsson has developed several 9 bpp and 12 bpp Adobe Photoshop action files (.ATN) that automate
converting 24 bpp images to GIF using only the palette available for the particular display, thus making images look
as good as possible on our displays.

This is accomplished by splitting the color channels into RGB values, mapping each color channel to the set of

available colors for that channel, and applying Photoshop’s diffusion dithering individually to each channel. This
results in very smooth conversions from 24 bpp high color images to 9 bpp and 12 bpp images.
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By first applying a saturation of 50-75 in the original image in Photoshop, richer color can also be applied to the
image and in most cases that looks good in the phone. Applying saturation isn’'t always preferred however, and that

gives us the flexibility to produce a wide range of images in the GIF format.

In addition to the manual conversion techniques done to produce good looking GIFs for download to the phone,
several image enhancement techniques have been developed and built into T226 and T230 software to enhance

the look of color JPEG images on our displays.

These techniques include the use of gamut correction to enhance the look of colors, and the use of hardware
dithering in JPEG images reduces the effects of color banding. This improves the look of JPEGs downloaded to the
phone via a data cable, the wireless internet, or the CommuniCam accessory, and doesn'’t require any special
action on the part of the developer.

File Number of
Format Colors in file

Colors
Hardware
Limited by 16
bpp driving
mode

Colors truncated or
dithered?

Colors gamut corrected?

Simultaneous Visible Colors for a
Single Image — Limited by Display

T226: S44203- 512 max (R:3 G:3 B:3)
T230: UC1682 - 4,096 max (R:4 G:5
B:3)

GIF 256 (index into
16.8 mil color
palette)

256 (indexed
palette bit-
shifted to 65K)

truncate/no gamut
correction

256 colors on T226 and T230

1. T230 can do more gradients with it's
larger palette.

2. Optionally, the image can be pre-
dithered in an image editor.

JPEG 16.8 mil

65K

dither/gamut correction

512 colors on T226 (dithered from 65K)

4,096 colors on T230 (dithered from
65K)

GIF images are not hardware dithered in T226 and T230. The philosophy we adopted for these phones was to not
have any hardware dithering applied to pre-designed content. A solid background should render with a solid color
and should not be dithered in the case of a color not in the native palette. In the case where dithering is desirable
in a GIF image, it is possible to pre-dither it using Photoshop with far better results than hardware dithering

provides us.

This is consistent with the file formats we’re using: GIF offers a tremendous amount of control over color selection;
JPEG offers virtually none; there is no guarantee what the final value will be for a color in a JPEG, and in fact a
bitmap image with 512 colors could end up having twice as many colors when converted to JPEG.

That being said, it's not at all obvious to most people how to go about producing GIF images that are optimized for
a 9 bpp or 12 bpp palette. We need a technique that does not involve selecting 256 out of 512 or 4,096 colors by
hand, but somehow gets the best matching combination of colors from either of these palettes into the 256 color

palette in a GIF image.




Image conversion using Adobe Photoshop

The technique is simple but works quite well and has been verified in Adobe Photoshop 6.0 (Photoshop). In
Photoshop you basically do the following:

1. Load an image.

2. Set Image Mode to RGB Color

£.|Adobe Photoshop
File Edit | Image Layer Select Filter Miew ‘Window Help

B

_*.*. Adiust Grayzcale
o [Matarne
i Duplicate. . Indexed Calor. .
7] Apply Image. .
] Calculations... ChA*v'¥. Calor
- Image Size Lab .I:Dlm
- o Mukichannel
Carvas Size. .
[Erop v 8 Bitz/Channel

16 Bitz/Channel

Rotate Canvaz  #

0% |B Histogram...

[Ealan Table..

nchot points into the path. Us

Prafile b Prafile

3. Go to the channels window and split the channels.

Mew Channel...
[ipicate Biatmme L

Mew Spot Channel...
fErge & pat Etamte]

fAerae LhaEg lﬂl

Palatta Mnbinene




This produces a separate image in greyscale representing each of the red, green, and blue color channels.

& | Adobe Photoshop M=l 3
File Edt Image Layer Select Filter Wiew ‘Window Help

@l backgr_R.__. [Hi[=] B3 |, g ibSekan Gl =] B3 i backgr_B.g... [M[a]
i 1

I||:| :||D|I|||I||1|I|||

e

.|D.|.I.|.|1.|.|.---

||I|||I'°""

||I|||I'°'""

[}
]
[}

N

1005 | Doc: 8K A2K P Click anchor point to delete. Click path selects all points. Click-dr

4. For EACH of the R, G, and B channels do the following:
a. Set the mode to RGB color.
b. Then set the mode to Indexed color.

c. Go into the Color Table and select custom.

Color Table

Tahle: | Custom j

Load...

_Load.. |
Save... |

d. Set the colors to greyscale values that represent the available palette for that channel. For instance if
you have a 3 bit blue channel you will have 8 available blue values that span from 0 to 255. They will
be something like: 0, 32, 64, 96, 128, 160, 192, 224 (set the final value to 255, this allow us to produce
white and makes images appear normal on the PC and still render properly on the LCD). In the color
table you would go ahead and create 8 colors that are (0,0,0), (32,32,32), (64,64,64)....(255,255,255).

g Sony Ericsson



Color Picker

Select colar: 8

[T

Cancel

10

Custorm

I[‘?H:l_lzl_‘:' FL:IW
C50 % f"a:lEl—
cefion s conp
FH:I_E C:Iﬂ_%
FG:IE i ] %
FEI:IE Yo |0 %
[>.<1 ko =

e. After all the colors are set, from the “Color Table” dialogue click save (saves an .ACT file) so you don't
have to set the palette manually again, then click OK.

f.  Apply diffusion dithering:

Indexed Color

=]
Falette: | Custarn... j
:
(oG DEth: | 8 bits /pixal j |
Feset
Colors: 256
— Cptians W Breview

Diither: ARy
Color Matching:  Faster & Best
[ Preserye Exact Colars

g. Finally go back and set Image Mode to Greyscale (necessary to do the final step).

5. Once all of the above steps have been done for each color channel, go back into the channels window
and merge all the channels. Select “RGB Color” and press OK.

Merge Channels |

Channels: |3 Zancel |

6. Press OK again.
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Merge BRGB Channels

Specify Channels:

Fed: | backgr_R.brp

Cancel |
IWode |

=
Green: | backgr_@.brp j
=

Blue: | backgr_Bbrmp

7. Now you can save the image off as a bitmap or any 24 bit format.

8. Of course we want a GIF, so set the image mode to “Indexed”, with the palette as “Exact”, no dithering,
and hopefully we have 256 colors or less in the image. This should almost always be the case ina 9

bit palette.
Indexed Color |

Falette: | Exact j

:
(ol DEpth: | Other j
Feset |
Colars: 125

— Options p Preyiew

[EiErs: I Mone 'I

(= W atehing: ) Easter (5 Eest
I™ | Ereserve Exach (Galors

In a 12 bit palette it's more likely the conversion algorithm above could have picked out more than 256
colors. If it's more than 256 colors then you would do an “adaptive” palette to lower the number of colors,
select “diffusion dithering”, and check “Preserve Exact Colors”.

Below is an example of what images look like after the conversion is applied to them.

Original Image 24 bpp 9 hit conversion 12 bit conversion

R 1 %
% *

\ \ \

The 9 bit conversion produces a grainy looking image on the PC, but it actually looks much better on an LCD.
The 12 bit image is almost indistinguishable from the original.

There are a couple of reasons the split-channel technique results in far better looking conversions than others:

We dither each channel individually when splitting the channels rather than simply taking an image, setting
it to indexed color mode, and applying dithering to all channels simultaneously. Doing a single dither to the
image as a whole, results in a far grainier look.

When Photoshop is converting from high color it can select from ALL of the colors available for each
particular color channel. When the channels get merged all those colors combine to produce the true
colors of the LCD We are not simply loading an image, setting it to indexed color mode, then limiting
ourselves to an 8 bit palette that is “adaptive”, “Mac System”, “Windows system” or the like that produce
undesirable looking results on our LCD displays. The final image should have as many colors as possible.
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This is the original 24 bpp image. (It is a GIF but the palette is representative of a 24 bpp color palette)

E:hackgmund image_gif - IrfanYiew [Zoom: 364 x 288]

File Edit Image Optionz “iew Help

EEEHX| 2B | O  « =1 1]

[101xB0x8BPP [170 [360% [7.41KB/913KB [16.05.2003/07:5018 |

This image does remarkably well when converted using a 12 bpp color palette.

E¥ background. gif - IrfanView [Zoom: 364 x 288) | _ (O] x|
Fil= Edit Image QOptionz Wiew Help
FEEX RCECY 171 P =

101 % 80=8BFP |14 |360% |484KE/513KB |22.06.2003 7 21:42:10
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Photoshop action file automates image conversion
There is an easier way to do this since we can use a macro file that does all of this for us!

1. Open an image file. Press play on the action window to run the converter.

[ Actions ™ »
|T | E 2 D Default Actions j
| [ |B [0 12bitconverterUC1682
dlnlg=
= = Convert To 9 bit
[ Split Channels
IT Select previous docurment
|T Select previous document
IT = Convert Mode
To: RGE color rode
|T |_ B Convert Mode
IT B Convert Made
|T Select next document
IT B Convert Made
|T |_ B Convert Mode
IT = Convert Mode
To: grayscale mode
IT Select next docurment
IT B Convert Mode
IT |_ B Convert Mode
IT = Convert Mode
To: grayscale mode
IT Select Metge Channels renu itemn

|I|I|E’|D||i|id|

2. The merge channels window should come up. Select “RGB Color” if it's not already selected and press
OK.

Merge Channels

Channels: |3 Zancel |

3. Then press OK on “Merge RGB Channels”
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Merge BRGB Channels

Specify Channels:

Fed: | backgr_R.brp

J Cancel |

Green: | backgr_@.brp j
IWode |

=

Blue: | backgr_Bbrmp

4. Now you can save the image off as a bitmap or any 24 bit format.

5. Of course we want a GIF, so set the image mode to “Indexed”, with the palette as “Exact”, no dithering, and
hopefully we have 256 colors or less in the image. This should almost always be the case in a 9 bit palette.

Indexed Color Ed |

Falette: | Exact j
(ol DEpth: | Other j Reset |

Colars: 125

W Preview

— Cptions

[EiErs: I Mone 'I

(= W atehing: ) Easter (5 Eest
I™ | Ereserve Exach (Galors

In a 12 bit palette it's more likely the conversion algorithm above could have picked out more than 256 colors.
If it's more than 256 colors then you would do an “adaptive” palette to lower the number of colors, select
“diffusion dithering”, and check “Preserve Exact Colors”.



Image coversion using a free tool - GIMP

There is a free program called GIMP (Gnu Image Manipulation Program) that you can use to do the same type of
conversion as Adobe. The technique is simple but works quite well and has been verified in GIMP version 1.2.5.

You basically do the following:

#" background imag... [[=] E3 .~ | | ‘- ,{ _[of = " B H_P_-.-_‘.”_' ol =
A4l File Hns  Help

hlode E L
Colors Grayscale Alt+5
Alpha Indexed. .. Alt+H

Transforms

Canyas Size... Decompose. .

Scale Image...
Duplicate Ct+0

Histogram...

1. Right click on the image and choose Image -> Mode -> Decompose. This is the same as “Split Channels”
in Photoshop. Split to RGB color.

Il Decompose Hi=l

Extract Channels:
#~ RizH

s HSW
s T
s MY
~ Alpha

Ok | Cancel

The 3 channels appear as greyscale.

e o [=] B B [=] E3 || - background image-blue.bm... =] E3
/||||||u||||| L |1U|JI|I|—\ /"|I|I| ?.__I_._I_.__I_._I_._lmullul|—\ .—-"'l.l.I.v‘|u|I|I|I|I||1a|]I|I|—\
o """“‘ 4 ; L i : ____________ !

) 7 el l 7 I\ : 7
= Ol = | [F O A | =&
| 0,0 |bac:kgrc | | |hackgr0 | | |han:kgr0u |
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2. Now for each channel:

a. Right click and choose Image -> Mode -> RGB.

= Mode _ (O] x|
e
RIEE Al
Grayscale Alt+G
Indexed... AltH
) ] = =
Decompose. .

b. Right click and choose Image -> Mode -> Indexed Color.

General Palette Options

~ zenerate Optimal Palette: ;

“~ |lse Custom Palette; OhitCorvertPalette
~ UUse BlackMYhite (1-Bit) Palette

Dither Ciptions
~ Mo Caolor Dithering

~ Positioned Color Dithering

~ Floyd-Steinberg Color Dithering (Reduced Calor Bleeding)
# Floyd-Steinberg Color Dithering (Marmal)

_I| Enable Dithering of Transparency

Custom Palette Options

r Remove Unused Colors from Final Palette

)4 Cancel

c. Select “Use custom palette”. For 9 bpp conversions with R,G, and B having 3 bits each, a single 3 bit
palette is all that is needed to support each channel. For 12 bpp conversions with R:4, G:5, and B:3 there
needs to be 3 different palette files to represent red, green, and blue pixel depths.



- Color Palette

Palette ‘

I[=l B3

Palette

MNeols| Mame

JhitConvertPalette

Bears

L_L]

/

Edt || Close |

3. This is the result of applying the palette and dithering to all three channels.

J...|°...|...|...|;.|_...|...|]

||I|I|I|DJ|I""-

% *background imag... [ll[=]
=

= I

% *background image-green.... !E

" |1I:':| —"“ il L |?|__I_W_I_|__I_|_I_|_ |1I:'|:| I|—I\hl
T ! 1 *:
] 5 E | |
1 13 1 !
| L\, Al L e V]
Fr O = | FOR g
| Fbackgn | 133,33 |

4. Set all split images back to greyscale.

= Mode
-l

RGE Alt+F
Indexed. . Alt+
Compose. ..

5. Then you can combine them again with “Compose”

= Mode
-l

RGE Alt+FH
Indexed. .. A+
Compose. ..




./ Compose [_[O] ]
Compose Channels; [Channel Representations
* RGB Fed: ﬂx background image-red. jpg-2/Background g
~ REBA . _ _
Green: o background image-green. jpg-3/Background
e HEW
Blue: background image-blue. jpg-4/Background —
we R
w CMYK No HELL HE e L
Ok | Cancel

Finally the image is converted to 9 bpp and does just as good a job as Photoshop!

* rgb-compose-5.0 (... [l[=]

|I:I |1 |
L P I I I . . "l
T

l.,..._.:,,_._‘\\

||||||D4l""-
o
f

- I-

= Ol |

[ Cancel|

The palette file should be saved in the user’'s GIMP palette directory as something like 9bitConvertPalette. Here is
the format of the 8 unique colors:

GIMP Palette

# 9bitConvertPalette -- GIMP Palette file
32 32 32 Untitled
64 64 64 Untitled
96 96 96 Untitled
128 128 128 Untitled
160 160 160 Untitled
192 192 192 Untitled
255 255 255 Untitled
0 0 0 Untitled

0 0 0 Untitled

0 0 0 Untitled

0 0 0 Untitled

0 0 0 Untitled

000 Untitled

000 Untitled

000 Untitled

0 0 0 Untitled

GIMP offers some advanced scripting using Scheme and Perl, but there is no automated scripting like we have
with Photoshop. Consequently there is not yet a script to automate the conversion in GIMP.
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Links

Adobe Photoshop www.adobe.com
GIMP www.gimp.org

Sony Ericsson Developer World | www.SonyEricsson.com/developer




