CHAPTER IV

heuristic approach of grav leve afion ique and a tool for adjusting

brightness and contrast of a calOr mMage f A nage Viewer with three modes of display:

normal. inverse (or negative, ded as an application of image
N

inversion, and color to gray g OLOR supports most VGA

and super VGA (SVGA) adipteg, sfiol Labs, and most display adapters

with Video Electronics Standard ASsociasion {VESA) stangard capability.

Sy Requirements |

The following Oute BW2COLOR:

¢ Computer: An 80286 ‘l higher with a hard disk. O
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supporting PCX image file format. A software providing automatic exposure feature is

1 with a math-coprocessor is

recommended.
« RGB filters: cellophane.
« Calibration card: white or white-and-gray(s).
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T in BW2COLOR
BW2COLOR is composed of five tools: Configuration File Generator, PCX
Mixer, Pseudo Colorer. PCX Viewer, and PCX Enhancer, each of which has its own separate

menu. All the tools support both 16-level (4-bit) images with header palette and 256-level (8-

bit) grav scale and 256-color images in PC . except the PCX Enhancer which supports

- Configuration File Generaig

The Config toc
Mixer tool for data calibran®
- PCX Mixer (Mixer)

The Mixer tooly“ 6l fo geaeiateda colok imagelfrom three gray scale images
containing RGB intensity data e aram 715765 of colr Igok-up table (LUT) availabie for
the output 256-color image. fixed” e characteristic file generated by

the Config tool is used by this tog he Color Mixing process.

B
- Pseudo Colorer (Col — x
The Colorer mB is used to assi uiﬁmdu colors to a gray scale

image. The gray level 1o colgr ganqﬂrmwnm tqu:: applied is designed for maintaining

IR T T TTVE AT YT -

tool is good for applyving to the images where colors have no relationship to any object in

hummenﬂﬁmﬁ‘ﬂ-ﬂ@m&‘iﬂﬂ ngag

- PCX '\fiewerﬁ':cwer}

The Viewer tool is used to view either gray scale or color images. There are five
resolutions supported by BW2COLOR, including 320x200, 640x400, 640x480,  800x600.
and 1024x768 pixels. Images can be viewed in 3 styles: normal, inverse (or negative), and

gray scale styles, respectively.
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- PCX Enhancer (Enhancer)
The Enhancer tool is used to adjust exposure of a 256-level grav scale or a 236-
color image. Users can adjust brightness and/or contrast of an image within -100% to +100 %5

range. The adjusted images can then be saved to new files.

1.

Generating, e - . mixing method requires two steps: first,

generating a Filter Characteg d then generating the output

color image with the Mixer tog
1.1 Config

The Config from the Config menu. This tool

requires four input data bration card: one without

. = ‘
any filter, and three appliﬂm

5 a:l capturing each image. the
exposure must be the same g@ f:xpmure on n.'ng the source color picture applied

without any filter ﬂ ‘*‘u @QW w&lf} ﬂ ‘i

Each of the input files reqmmd be spmﬁed the Grayvs, Red.
com AL T WHVE AN GE rc
spectﬁndwaﬂw()utputmcnu item. On selection of an input/output file menu item, a File
Specification Window with 'Open’' caption will be popped up, allowing users to input the file
specification with a default value (Fig. 4.1). If the file specification input contains a wildcard
character. the File List Window with directory traversing capability will then be popped up.

allowing users to select a file from the file list (Fig. 4.2).
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The name of the input or output file selected is displayed at its position
on the Parameter Window as illustrated in Fig. 4.3. The file specification can also be an actual
file name (with no wildeard character), usually when specifving a new output file, as illustrated

in Fig. 4.4. In the case that no extension of file is specified, the default file type for a Filter

Characteristic File of 'CFG' is appended to the file name.
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After all the required parameters are specified. the Execute menu item

will be activated, as illustrated in Fig. 4.5.
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The ourput screen after the Config tool has been executed and

a Filter Characteristic File has been generated

Once the Execute menu item is activated. the Filter Characteristic
File can be generated bv executing the Execute menu item giving an output screen

illustrated in Fig. 4.6. If the specified file already exists, users will be requested to



respond whether the file should be overwritten or the process should be terminated. This
convention of checking existing output files is also performed throughout executions of the

Execute menu items of all tools in this application.
The information written to the Filter Characteristic File is composed of

four sets of the configuration values, each of which stores the gray levels of the white band and

each of the gray bands respectively, The | i@ for the image of the calibration card
without any filter applied. and "ﬂa-';-;;;‘r : jihe image of the calibration card

| —
applied with mhofthel:‘.?"/. 1 S~
If Séciy bar \\?\m jion card are too similar.” the
/(BRSNS

Config tool may be unables® digtingiishthosebani 5. Anerrormessage saving "Problem in
detecting configuration wi ' : ) of similar gray bands is
needed." will be displaved. ° - band of any 2 adjacent bands
that are too similar must be ¢ d, and all the input images of
calibration card must be recapi® ot severe,” the message will be
"Problem in detecting configuralion vd: he darker band(s) of similar gray
bands is remmmendedr.r

problem may be ignored. w -

erenne of adjnﬂaﬂ Eﬂuwngllh’e]lﬂ Eﬂ 20 gray levels on a
256-level ﬂywr]f Waﬂlﬂﬂaﬂjm Zgr:rf Chapter 3,
Making a C4libration . However he exposures of some images, r degree of

difference may be required.

f‘*‘“""f- some errors. this

@xer tool using

** When the number of gray bands detected for the blue filter is greater than those
for the other two filters, the excessive grav levels detected will not be written to the file. This
process is included to help solving the effect caused by the limitation of the DeskScan I
Version 1.51, the image capturing program which comes with the HP Scanlet Ilc scanner, as

described in Section 2.3 of Chapter 111
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this configuration is of high color distartion, removal of the darker band(s) of similar grav

hands is reallv needed.”

1.2 PCX Mixer (Mixer)

The Mixer tool can be emploved from the Mixer menu as shown in Fig.

Blue

Conl ig
Dutput =
Type of L
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Dotput :© 4JUHP4 . CFG
Hixer

Lreen
Conllig :
Dutput

Tupe :

Alt-X Exit

ptedata of this tool @t three gray scale images of the original

picture applied mﬂuﬂ gGmEJ mdew %l"] ni File generated by the
Config tool. Cﬁﬁ: turm each of the thré i mm%-: i ﬁ’ﬁuld be applied
if availnblcl.aq 13 Em }Jx 'si ﬁ ﬂlﬁﬂ ch pixel on

each image represents the same pixel on the original picture. The names of the required input
image files can be specified via the Red, Green, and Blue menu items, the Filter Characteristic

File via the Config menu item. and the name of the output 256-color image file via the Output

menu item.
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There are two tvpes of the LUT to be applied to the output image.
unfixed and fixed LUT's, which can be selected from the radio button menu with "Tvpe of LUT

caption as illustrated in Fig. 4.8
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Aﬁcr all thﬂ‘reqﬁmeﬂ Hﬂﬁn&s ified. the output color image
can now be generated by sXECUTING the active EXecute menu fer: jﬁs mentioned before. only

when the Execute menu iten?jas been acti at ﬁcnu can then be executed. In

the case that the output file alrgagdy exists, the user Avil ill be requested to respond whether the file

should be mrcmnra wnﬁlﬁ%% m@ W EJ q ﬂ ‘j

7 ]f the LUT is unfixgd. the Mixergool will first capstruct a temporary

image o 4695 s .| b 48 oo ol Bty s i e
9

temporary image and stores them in the LUT of the output image. Finally, the output image

file is then generated, as illustrated in Fig. 4.9.
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s Mixer by Pradit Pingyopasakul
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Comf iguration File Version £.8 detected
umber of gray bandz on calibration card is 4

;ancel by [Escapel

_uu_.tsurl:'llq temporary image ol 4896 colors in memory... 188:
296 colors which best rep t the output image

henerating output image of £56 colors.

ork done @ 1HH:-

Fress any key to continue. ..

236 ¢
the color assigned to each pixel g ihs::ﬂuiput j ‘}mhqunf'\ai LUT must be obtained by
/. i o -r__f-'u
searching the closest colors. Thus 2 m‘E}hxop@@o is stronglv recommended. otherwise.

"J .‘-..‘

the processes will mnsumk a very Iung time. If a mal]ilﬂ‘cégssnr is not available. it is

suggested that a fixed LL"’i}shnuId be sclm:ted to avmdﬁefﬁr g process.

4 U

bt

ﬂ,c.ﬁg‘[a’mf fool can be emploved from the Colorer ment o assign pseudo
colors to a%-logl oy a5 6ose] stawscalajnae (Fig d 19N © | 7 2

The names of the input and the output image files can be specified by the Input
and the Output menu items respectively. There are three available pseudo coloring functions
that can be selected via the Function menu item (Fig. 4.11). These three functions were
described earlier in Chapter 3. After these parameters have all been selected, the Execute menu

item will be activated.
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After the output image is generated, it can then be viewed via the Viewer tool.

As an example, the original image in Fig. 4.12 was colored, revealing the output image in Fig.

4.13.
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Fig. 4.12° An image before pseudo W/ //Lg 4.13" An image after pseudo colored
3. PCX vmﬁ_

Users can vi 00 i&mqgﬁ hx the Mixer tool or any other

16-level or 256-level gray g golesimage by us ‘the Viewer tool (Fig. 4.14).
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Alt-% Exi P
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*and ** The original image was from the outer cover of Smart Drive, a handbook
produced by Highway Police Constabulary and Bangchak Petroleum Co., Ltd., Thailand in

1994,



The image file to be viewed can be specified via the File menu item. The
resolution of display screen can be selected from the radio-button Mode menu, as illustrated in
Fig. 4.15. There are five resolutions supported by the Viewer tool. However, the maximum

resolution depends on the size of displav RAM on the VGA/SVGA adapter installed as shown

in Table 4.1.
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el
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—
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=
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After all the required parameters have been specified, the Execute menu item
will be activated. On the execution of the Viewer tool, the image is first displayed in normal

mode as illustrated in Fig. 4.16. The Viewer tool waits for anv key on the kevboard to be

pressed.
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The ic igfthc o negative mode, as illustrated in

Fig. 4.17, and the Viewef toglwaitgffiar dny Keylion \ to be pressed. Finally, the

Y ool waits for a key to be pressed

image is displayed in gray‘Sca "‘L. |

-~
b 2P e
again. i Priayess /N
Py i

Fig. 4.17°" An image displayed in negative Fig. 4.18°"" An image displayed in gray scale
mode

" ** ad ***The original image was from a magazine.
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In the case that the selected resolution is not supported by the display adapter
in use, an error message saving "Mode not support on this card" will be displayed. Users must
select one of the other lower resolutions supported by the display adapter in use. The
maximum resolution that can be emploved depends on the size of displav RAM on the

VGA/SVGA adapter installed. as already mentioned. Please refer to Table 4.1 for details.

4. PCX Enl!:mcull:.ﬂmﬂer.'l\ ///

The Enhunc@ mjlm::;’r-:ib Enhancer menu as illustrated in

Fig. 4.19, to enhance a 236-coloruabe o mtc:d hv g Mixer tool or any other 236-level
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The name of the input image file can be specified via the Input menu item. The
resolution of displav can be selected from the radio-button Mode menu. There are five

resolutions supported by the Enhancer tool. However, as already mentioned, the maximum

resolution depends on the size of displav RAM on the VGA/SVGA adapter installed as



shown in Table 4.1. Lastly, the name of the output image file can be specified via the Output

menu item.

After all the required parameters have been specified. the Execute menu item
will be activated. On the execution of the Enhancer tool. if the specified file already exists.

users will be requested to response whether

be terminated. If the output file is chos ,‘ f gghyritten or it is a new file, the original
.__1'\."‘!
image is first displaved. with brightfiess ghang 4“““’@7 of both 0%, as illustrated
. .

in Fig. 4.20.

¢ file should be overwritten or the process should

xecution of the Enhancer tool.

id increase the brightness of
v brightness change. For

increase the contrast of the

For brightness adjustmen
the displayved image respegi
contrast adjustment, F3 and
displayed image, and F7 kev ig . The F10 key is for saving
the enhanced image, and the the Enhancer tool without saving
the enhanced image.

For exar . o dark, its brightness was
increased to +30% using F3 i St ", 1in Fig. 4.21.

However, the reased bri usad the background of the image to

ST DT R T2 TG S

increased to +100% ?ir.h F5 key. as illustrated in Fig. 4.22.

WA Mﬂ@%ﬂﬂ%ﬂ%ﬁbﬂhm chnge

was then canncled using F3 kev, as illustrated in Fig. 4 23.

Finally, the enhanced image, with +27% brightness change and +100%
contrast change, as illustrated in Fig. 4.24, was saved to a disk file using F10 key. The output
file is always be of the same size as the input file since the changes are made to the LUT of the

image only.
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s#+0*0s and ++ The original frog images were from the package of Graphic

Workshop, a software produced by Alchemy Mindworks Inc.
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