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Introduction

Adapter registering microscopic photos consists of electroaigesfwhich differs
depending on the model and type of a given microscope) and softwar¢Via.EXE
program). Adapter is used for acquisition and analysis of collectedpf®tanned photos).
Thanks to this very adapter it is possible to upgrade almost eviergscope type. Elbit
Company developed and introduced a method of collecting photos from vaypmss df
microscopes:

- optical microscopes
- scanning microscopes
- transmission microscopes.

Optical microscopes.

Upgrade of a microscope is possible thanks to the use of
photo converter (as in the case of high definition video camera or
photo camera converter). We use only Canon photo cameras in our
project. Joining optical track is possible with prism or eye-piece.

! Data acquisition is in other words preliminary preparation

| of a signal containing a photo information (electronic stage),
followed by conversion and pre-processing (in the software stage)
and its display on PC screen.

Depending on Client’'s needs and requirements we use various types of photo converters:
- 640x480 pixels;

- 800x600 pixels;

- 1000x750;

- 200x1500 pixels and more.

Other important parameters:
- number of colours: 24 million ;
- save formats: BMP, JPG, TIF, AVI.

The program offers an updated preview of a microscopic photo allowieg $sbaspness
precisely.
It also allows to make ordinary photos and time lapse photo.
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Scanning microscopes.

ELBIT Company developed an electronic adapter
converting electric signal from scanning microscope converter.

The signal conveying pictorial information is digitalized
# and sent to a computer in digital form and then, after pre-
processing (in software stage) displayed on a PC screen.

In some microscope types it is possible to join the drive
steering track of a table in such a way that sample’s mavwsnas well as reading and
position are made by means of the program.

Depending on Client’s needs we use various types of photo converters:
- 640x480 pixels;

- 720x576 pixels;

- 1024x768 pixels;

- any (for photo mode adapter).

Other important parameters:
- shadows of grey: 64 thousand;
- save formats: BMP, JPG, TIF, AVI.

The program offers an updated preview of a microscopic photo allowiet) sbapness
precisely.
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Transmission microscopes.

ELBIT Company developed a special converter for
transmission microscope. It is a device similar in size fibra
cassette. It is to be placed right under the electron gun.

The main element of a converter is a luminophore plate.
Sample’s image is displayed on it, digitalized and next sent to
the computer in a digital form. Then after pre-processing (in
software stage) it is displayed on PC screen.

. Special correction element allow to decrease geometrical
. == == deformations of a photo in such a way that the photo is as close
to the original as possible.

The Company also developed a special vacuum camera mounted to aopieroslumn
which records the image from the original luminophore through a $ppasm in
a microscope.

Together with a software there is an element for diffraciinalysis. The program
automatically selects prism’s nodes and next calculates basic infonnasibut each node.

Depending on Client’s needs we use various types of photo converters:
720 x 576;

1024 x 768;

1400 x 1050;

2000 x 1500 pixels.

Other important parameters:
- shadows of grey: 64 thousand,
- save formats: BMP, JPG, TIF, AVI.

The program offers an updated preview of a microscopic photo allowieg sbhaspness
precisely.
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Equipmenemnt and software requirements

Recorder program ought to be run on a computer with the following parameters:
— USB port 2.0;
— CPU Core 2 duo 2x2.6GHz;
- 4 MB Ram for video memory.

The second USB port is required to steer the table drive.

Operating system:

- Windows XP (with Service Pack 3) or

- Windows 2000 (with Service Pack 4).

In case of other systems, i.eg. Windows 98 the program works in limited resolution.

It should be noted that in scanning microscopes electronic partgaletector’s track
is galvanically connected by means of an adapter with a comymiteTherefore, it has to be
remembered that power feeding of a microscope and feeding of a comeeteto join the
same phase.

Adapter’s feeding operated by means of USB port. In ordewda anetwork hums
which may deform scanned photos (constant or multi-variant horizanpeEsy computer set
used for scanning needs to use good-quality feeding distributors with filters.
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Electronic part

This very part is different for different types of microscoped in each case it can be
modified according to individual Client's needs (resolution, additional iumet etc.).
However, there are several parts which are the same for each adapter.

Optical microscopes.

- There is a CCD converter mounted inside each
adapter, either as a high resolution video camera or stand-
alone converter, or as a photo camera converter.

All those adapters communicate with a computer
(send the images) by means of a USB cable.

All optical microscopes’ adapters have axes control
system.

Such an adapter is to be mounted to a microsc
both ways: either using parasympathetic system c
prism or instead eye-piece.

In each case, the way adapter is mounted t
microscope is selected and discussed with a Client.
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Scanning microscopes.

Electric signal converter is mounted in a special aluminum
casing.

What is more, table drive steering systems, as well otharsbe
mounted there, too.

Converter is powered by means of a USB port, and feeding of
any possible extra systems — from the network - 230VAC.
There is also one BNC cable coming out of a microscope.

Transmission microscopes.

Transmission
microscope’s adapter is
device similar in size to €
film cassette. It is to be
placed under the electro
gun.

The main part of a° &
converter IS a
luminophore plate. Image '
of a sample displayed on it is digitalized and sent to a computiigital form. The whole
device is inside a microscope in high vacuum.

Electric signals from the inside of a microscope go through a special cap.
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Software part - VID.EXE program

When run, the window of a tool program looks as presented below:

" ' Computer Scanning Systems Ver 2,48 g@

Video Signal

Mo video signal

fwer
e I

g Farmat

o T T T YL

[®iT ake & pictun
[ Take a film
= From disk

Frameing:

S
L: 10 R

b: 1o

Meaning from |1 = pictures

W Original size

v Geometry camection

I~ Marker (200 pix. |um

[~ Time

[ Interpolation {E40x480

Microscope const.[1 pix/Lm

~Comment

[ On Hight: 18
Text: [Palma

—

The program has an icon bar, working panels activated when needed and proper
working area.
Buttons on an icon bar, divided into three sub-groups have the following meaning:
Ordering functions

[ Automatic save of all the scanned images to the disc.

& Print of a chosen photo.

Ordering scanned photos on the desktop.

2% Program parameters settings.



L ADAPTER FOR REGISTERING MICROSCOPIC IMAGES

1!'.."' TECHNICAL DOCUMENTATION

Working panels

Video preview panel, panel where scanning parameters are to be changed.
Image geometrical correction panel.

Diffraction analysis panel.

@X 0B

Servo control panel.

&

Microindenter function panel.

root analyser

Other functions
Start scanning of an image.

2] Information about the program and the producer.

alaldl

& Program registration in a system.
B screen saver.

“ Internet transfer.

Automatic save of all the scanned images to the disc.

Using this function saves all the open scanned photos in a chosen (lompajpg or
tif) and using currently set resolution. They are saved in @ogate in which VID.EXE
program is located. If a program finds already existing photo avglven name, a dialogue
window pops out allowing to save the photo with its current name , changeathe of
a photo or discarding save option.

File name where each scanned photo is to be saved can be fountbmttha bar of
each photo. It is to be set in the program’s parameter window.

Print of a chosen photo.

When selecting this function, printing setting window appears folldvyegrinting of
that very photo.

Ordering scanned photos on the desktop.

10
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Running this function results in cascading windows (one after another) with scanned
photos on the screen.

Program parameters settings.

If you run this function, a dialogue window opens — example presented below:

" Settings E@@ The program gives to each new

, hoto a name under which each
Picture name: || Q - P .
e Save config ‘ scanned photo is to be saved.
Ficture number: [0 & Load config In the settings window it is
[ Reminding about a comment before take a picture pOSSIble to prowde the name fc.)r
a group of scanned photos and its

Loz e LT ordinal number. Photos’ extension
[, et Hah [ apiks depends on the format in which
* anLia ) bl .

a given photo was saved. It is to be
chosen in the window from among the

Intemet connestion following: BMP, JPG or TIFF.
| Transfer with each saving If we take the picture on the
FTF host name: left as an example, after selecting

| BMP as an extension, the first scanned
U : : _ Photo receives the name: Imagel.bmp,
zerl Ficture file name:
| and the next one - Image2.bmp, etc.
Running remember function

Password: will result in a situation in which
| before every single scanning, the
program will ask for a comment to it.

The program enables saving
and reading of the whole set of
parameters. Configuration files require
.-abk’” extension. It makes it easy to
Ok Cancel work on the program in multi-user
mode (each of them can define his
own set of settings).

Transfer of scanned images to the Internet is an interesttray @ption. It activates
each time a photo is saved to disc. It can also be initiated by choosing a ticaomsfe

FTP file transfer is used in the program. Required parametenprise the name of
FTP server (host), user’s login and access password.

The files are always saved under the same name. As a startardjnstalling the
program, Elbit FTP server is a default one.

Language
" Pualzki {» Englizh

11
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Video preview panel, panel where scanning parameters are to be changed

When choosing a camera icon, input preview pa . ]
appears on the screen. There are also some buttons allg Video Signal
to change the parameters of video conversion.

The way such a panel looks is presented on the rig

Image appearing in the preview window does not No video signal
through any filters and is displayed in a real time (depenc
on computer’s speed it is from 1 to 30 frames/second).

Source button opens a dialogue window allowing

change basic parameters of a scanning device (brighti DITes
contrast, saturation, diaphragm, white balance and others £z i
g Forrat ~
Format button opens a dialogue window of a strea p
associated with a capture device allowing to cha ) o
resolution and the number of colours in scanned photos. Vo aphy
[ Take afilm
Compressionbutton allows to set video compressiq = Fram disk

(it is recommended not to compress the video stream).

There are two separate button to scan photos

Frameing:

download the videos. U: 10
L 10 Rl10
; D: 10
Scan photo button starts the process of sign

scanning from the adapter using all previously | Meaningfiom [1 %] pictures

parameters. What we get is a photo generated by I'fg”gi”a't@ize t_
W eamelry correchon
program.

[ Marker 200 pix. Jum

. . [ Time
Download video opens a daughter window Whe| [~ |rtepalation [Ga0480 -

_downloadlng pare_lmeters can be con_ﬂgured. Current pre Microsape eonstlT—— Pondan
is automatically displayed as a large image.
Cornrnent

The program also provides an option of automd I On  Hight  [18
cropping of a given photo (done while scanning). The siz¢ @ Test: [Palma
a cut is to be set in cropping parameters. Unit used is p
In the attached picture, scanned image is cut by 90 pixelstfrerteft and 200 pixels from
the right. Top and bottom edges remain unchanged.

In case of photos with a large number of image noises it mmmeended (and
advantageous) to scan several photos which later are averagéldenitte of special function
(i.,eg. photos from scanning microscope’s converter or photos takeantfitions of low
illumination). The function isveragingwhich gives an opportunity to scan up to 32 photos.
The bigger the number of averaged photos, the longer time of processing ptatever,
the advantage is that noises (white noise) are eliminated.

12
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Original size parameter influences only the display size of the scanned photo on
computer screen. It is especially recommended in case of ésglution photos. It makes it
possible to display the whole scanned photo in full-screen mode (phetalesd down
respectively).

In optical systems with small focal distances (FD) andansimission microscopes
adapters, where maximum faithfulness in scanned image mappragused, geometrical
correction is used. Parameter to be used is cRliedo geometrical correction It allows to
stretch or squeeze a photo on axes X and Y and to correct the dpdspet of an optical
system (‘fish-eye’ effect reduction). Particular correctiorrapeeters are to be set in
correction panel.

The program allows to enlarge registered scanned photo to medjuesolution. It is
to be achieved when choosimgterpolation function. Averaging functionsA{reraging)
make such an interpolation to higher resolution not only and ordinary zooamsbuhcrease
the number of registered details.

It is not recommended to do interpolation bigger than 1:1.5 (ratio gihatimage to
interpolated image). For instance, in case of an image with hotizestdution 720 pixels,
the highest interpolated resolution, at which the number of detaileases even more, is
720x1,5=1080. Therefore, the first (closest) to be chosen in the program is 1024x768.

Scanned photo can be accompanied by information on time of photo development and
on the zoom. Parameters to be used&me, TagandComment.

ChoosingTag function adds to the scanned photo (at the top, in the middle) lines (of
length defined by the number of pixels) with a comment such as ,200 um”.
The function is especially useful in microscope systems with gregnt zoom option (i. eg.
Optical microscopes with measured zoom). In order to measure zoom,patterns are to be
used (glass plate with digested nonius).

Choosinglime parameter adds an information about day and hour when scanning tok
place (left bottom corner).

ChoosingComment parameter adds in left bottom corner a comment of the size
defined in pixels. Maximum length of a comment is 200 letters. ribt possible to add date
and time and a comment as well automatically at the same time.

13
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Photo geometrical correction panel.

Choosing a proper icon opens correction panel. Example to be seen ttathed

picture (on the right).

Linear correction, horizontal (X) and vertical (Y) is aba

squeezing or stretching the final image compared to the orig GE"'“EFW
l.eg. transmission microscope converter, in which luminoph S@rrection
plate is set at a given angle against electron gun, crieateR W Linear Corr. %
deformations. Value of the change/deformation is given ez
percentages. |
[w Linear Cor.
1021 %

In case of optical microscopes it is necessary to correc

‘fish-eye’ effect (being the result of spherical aspect ofcapt @ W Spherical sberratio
system). 003 oz
Image converters used (CCD) do not have the s W _Image sensor cor.

amplification of each pixel. In some microscope systems (i
transmission ones) in which the value of each pixel is an ir
data for further analysis, correction may just be inevitable.Wdight of particular pixel in
the image is provided for completely blacked-out converter and saved in corréetigviien
working normally, information on each pixel is multiplied by athgastablished weight of
that very pixel.

Linear correction as well as correction of spherical aspelgnsks is appointed and
corrected in optical microscopes. When it comes to transmissigonsoopes, sensitivity of
converter is appointed as well. Scanning microscopes do not need gealneetrection of
an image.

Particular correction parameters are chosen each time indlyidop ELBIT
Company, when adapter is installed.

Image before and after correction are presented below:

14
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Diffraction analysis panel.

When choosing a proper icon, diffraction analysis pa

. Diffraction
appears on the screen. Example presented on the right. analysis
.. . . . d i len.: =
Only transmission microscopes are equipped with softw ™" = 140+l
element responsible for diffraction analysis. background ley25 3] [l
[ Manitaring Start

In the analysis nodes in crystal lattice are automatic
appointed and the results are given in the form of coordinates
angles.

Modes:

1104 169 100
2 144 256 100
3185 340 100
4 91 334 100

5 144 256 100
6 136 175 100

ALY

I Rezet |

First line;

Maodes: 3

Digtans:

01 =95.75490 um
D2 =93.47192 um
Second line:
Modes: 3

Digtans:

D4 =94, 30270 um
D5 =96.25487 um
Angle:121.23 st

Exemplary effects of automatic lattice appointment are ptede
below.

15
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In manual mode nodes, for which calculation
are to be made, need to be appointed.
Appointing a node is in other words ‘catching’ it in a
rectangular window on a scanned image, as presen
on the picture.

The program automatically allocates a point from
within a selected area and places a marker on that
spot (cross). That point is a mean value of the brigh
points.

At the same time, coordinates of the point are put o
the list of nodes, on diffraction panel.

Each node can be deleted anytime by selecting it
(highlighting it) on the list and pressing DEL key.

This functions works only when the diffraction
analysis panel is open.

Note: all the calculations are to be conducted on thg
original size (real-size) of the scanned photo.

16
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Table drive control panel.
Choosing a proper icon opens a window as the one presented below.

Sterowanie napedami stolika £
Pos X: M apedy Obraty Tiyh:
Pos - 1) 5  Skokowy 1
Pos R: (" Skokowy 2
Sterowanie: = | = ‘ fo Szybks

% Joystick

e COM - Mane
TR ¥ eaup 10417

Oztrogc

t

L K.oniec

[ Zoomw 2

Depending on a solution chosen following options are to be chosen:
- table movements on the axes (X iY) in three work modes;
- right/left turns;
- readings of a current location of the tableym);
- focus movements (sharpness);
- doubled zoom made by a program

17
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Microindenter panel.

Selecting that option opens a window as in the picture below:

Mikro- Before the measurements are made, weight which was

twradosciomierz | used for the test is to be chosen (in grams) and constant values

Obcigzenie: for a microscope and measurement system are to be provided (in
[200g -] pixels/millimeter).

Staka mikioskopl: Next, when scanning is complete, diagonals of the track
[12345 (in case of rectangular tracks) or diameters (in casewfd

tracks) are to be appointed manually. When the second diagonal
or diameter is already appointed, the program automatically
draws appointed sectors/segments and makes calculations:

1. calculating the length of the sectors/segments from pixels to
um. (result to be found on the panel);

Diugosé 1: 0.17um

Dhugosé 2: 0.18um 2. calculating arithmetic mean value of two sectors/segments
Srednia: 0.18um (result to be found on the panel)
Twardese. | 750 3. calculating hardness according to the formula below:

HV=0.1891*F/d
where:

HV — hardness;

F —force in N;

d — arithmetic mean of measured diagonals in mm

Note: all the calculations are to be conducted on the original size @eabsithe scanned
photo.

Example of a scanned photo with properly appointed diagonal to be found below:

Hiztogram

Min=28  Max=223 & JPG
: " TIF
~Koekgs—————

 Kolor & Iiaamcr'ﬁ.ialry:

I~ Negatyw
FikDP
& Biak € Srednia
O LP2 O Gaussa

18
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Program registration in a system.

Due to the fact that some of the solutions that are to be found auldipéer registering
microscopic photos are quite novel and VID program is entirely in-hBuB&T’s program,

some of its elements are secured with passwords.
While registering the program in the system, a single-usesacpassword provided by

ELBIT Company (when purchasing the program) is to be put in the registration window

Registered date: 2009-11-30

Access code: |

............. I:IK Cancel Urregister |

Properly written password registers a copy of a prograrmersystem. It needs to be
remembered that the program distinguishes different font sizes.

19



L ADAPTER FOR REGISTERING MICROSCOPIC IMAGES

4!‘.” TECHNICAL DOCUMENTATION

Options available in the window containing scanned photo

Example of a scanned image looks just like the one in the picture below:

C:\praca\TEMATY \mikroskop\program\Obraz22. jpg

Hiztoagram

Size; B00x599 " BMP
Mirn=60  Max=137 & JPG
Kursar: 271=581 " TIF
~Corection—————————

(e Color & BW |

Loy filkes
& off " Mean
i " Gauss

“Highfiter ——————
ok 12
C1E o1

~Gradient filter
[T On Centre:
Level: b P <

T v s

[ Edge detection
e

[ Rozplat

T Coor W o
[ Skale

Refiesh | Save | Saveas |

{ 2009-12-06 09:44:31

On the left of the panel, there is an image processing contmel f@abe found. The
remaining space is filled with a scanned photo. At the bottom ofwihdow, there is
a marker with the time and date of scanning. At the top {alg — full access path to a file
containing a photo accompanied by its name and extension.

A panel is divided into the following:

- histogram, that is weight of an image and the number of partigixi@is presented in the
form of a diagram;
— background information on a scanned image (the size given in pixels, min ancerghk w
of a pixel on a scanned image as well as the format when saved);
— correction part of a panel containing:
- colour and black&white scanning options;
- negative-option;
- low-pass filters;
— brightness and contrast adjustment with edge parameters to be set;
— high-pass filters;
— edge detector function;

20
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- special function (rozpl);
— function adding colours artificially;
— function adding multiple colours;

Refresh and Save buttons allowing respectively refreshing of the scanned image a
saving it under the name that is to be found on a title bar abbthef the window.

21
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Meaning and description of the following pre-processing functions

Image from a scanning microscope (does not concern optical microsisopasically
black & white, therefore there is no point in scanning it in colarsion. However, the
program was written in a universal way allowing (with some nwatibns) scanning
images from ordinary video cameras. Selecting black&white scgnmbde accelerates
the process of data processing to a large extent.

Exemplary scanned photo in black& white is presented below:

C:Apracal\TEMATY \mikroskopiprogramM0braz22. jpg |:| |E| |g|

Histogram

Size: BO0x599 " BMP
Min=60  Max=197 & JPG
Kursar: 1332596  TIF
~Comection——————

7 Calar (+ B/ |

[~ Megative
[ iConbrast
Min: 60 3]  Max[197 4]
Lo filke
& Of " Mean
oLE2 " Gauss

~Highfiter

& 0ff 12

L e 14
':'Gradier_'ul filker

[~ On Centre:
Lewvel: w45 E

'...l... Y40 E

[ Edge detection

[ 30

[~ Rozplat

[ Cole W
[~ Skale

Refresh | Save | Savea: |

22
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In some cases, negative-option allows to obtain clearer (however inconsishetew
real image) image.

Example to be found below:

C:\pracah T EMATY \mikroskopiprogram\Obraz22. jpg

Hiztogram

Size: AOOXG39 " BMP
Min=l  Max=250 & JPG
Kursor: 518:531 - TIF
—I:D-_r.le'ctinﬁi

i Colar (+ B ‘

v Contrask

Min: |‘I j M'ar:;i2EDj
~ Lo filk
@ O " Mean’
™ LP2 " Gauss

“Highfiker —————

@oof 12

[l Vi Rl P
~Gradient filter

[ DOn Cerre:
Level x4n X

s mt | PR

[~ Edge detection

[ a

W Rozplot

ol W =
[~ Skale

Refresh | Save | Saveas
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Low-pass filters are used in order to ‘smoothen’ the image ethace the pixel-sized
noises. It makes sharp transitions softer and those which ardemies almost unchanged.
An image becomes somewhat ‘blurry’ (fuzzy). Low-pass filtens paradoxically be used to
make the image sharper. Fuzzy image is deducted from theabragie. In that way, details
can be emphasized.

Below, implemented low-pass filters to be found (below - a standardization, fagtohich
the result is to be divided):

averaging LP2 Gauss

111 111 121
111 141 242
111 111 121
9 12 16

Scanned image with the use of averaging filter to be found below:

" 1 C:ipracalTEMATY \mikroskopiprogram\Obraz22. jpg.

Histogram

Size: B00x599 ™~ BMP
Min=63  Max=192 & JPG
Kursor: 14352 " TIF
“Comection

™ Color # BW ‘

[~ Megative
[~ Contrast

Mir: IES 3, Ma:-t:i1 92 -3,

“Lowfiker—————

- o (+ Mear
~ LP? " Gauss
“High filker

& 0ff 12
113 14

- Gradient filer

I On Centre:;
Level: %[5 %

= et PTG

[~ Edge detection
[ 30
I~ Rozplat

[ Coor W O
[ Skale

Fefresh | Save | Saveas |
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As can be noticed on histograms attached to particular scanned phatos|epixels
have weights (brightness) similar to one another, thanks to wimicimage has similar
colours. ‘Stretching’ curve on a histogram artificially, we obtamprioved brightness and
contrast of an image.

Edge parameters of the function (Min and Max) define thehwsaigrting from which
changes will appear. The program suggests the most optimapenige, which however can
be changed.

Example of a scanned image after choosing contrast-improving function:

C:\pracaATEMATY\mikroskopiprogram\Obraz22. jpg |:| @| rgl

Histogram

Size: B00x599 ™ BMP
Min=28  Max=235 & JPG ||
Kursor, 134186 ™ TIF
~Corection——————————
" Color ' BW ‘
I Megative
[w iContrast
Min: |25 j Max:i235‘-£i
~Low filker
O i+ Mean
gl (Bt I~ Gauss
“High fileer {
+ Off 142
™ 143 124
- Gradient filker
[~ On Centre;
Level: X:i45 |

T
|

[~ Edge detection
3

[~ Rozplat

[~ Coor [
[ Skale

Fefresh | Save | Saveas |
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High-pass filters are used when we want to intensify detatlse photo — enhance the
edges, change brightness. After using such a filter a photo bechramer and increases its
‘sharpness’. However, that filter enhances noises as well isthatidental imperfections of
the value of pixels in the photo.

Exemplary use of filter nr 9 is presented below:

" C:\praca\TEMATY \mikroskop\program©¥Obraz22. jpg

Hiztogram

Size; BO0X559 ™~ BMP
Min=1 Max=246 & JIPG
Kursor: 14458 ~ TIE
“Comection———

[~ MNegative
v Conbrast

Min: I‘I ':I MaH:|248 ":I

“Lowfiter

O + Mean
™ LPZ ™ Gauss
~High filter

O g e
1.3 ~1/4
~Gradient filter

[~ On Centre;
Lewvel; w45 X
e i

[~ Edge detection

[ 3D

I Bozplat

[ Calar H
[~ Skale

Refresh | Sawe | Saveas |
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In some cases (i.eg. for diffraction images) is need to deetaaghtness in a part of
image. In this program we can use a gradient filter.

Scanned photo with the use of filter described above:

C:\pracallEMATY\mikroskopiprograml0braz22. jpg

Hizstogram
Size; BO0x533  BMP
Fin=1 Max=233 = JPG |
Furzor; 114503 " -TIF
i~ Correction: 7l
" Colar &+ Bw
[ Megative
v Contrast
fin: |1 t] Ma3:§233 ¢1
i Low filker
" Off * Mean
" LPZ " Gauss
—High filter
+ [ff 142
=3 14
i Gradient filker
v On Centre:

]-"' Edge detection
3o

I Rozplot

[ Colar [ ]
[~ Skale

-Heflesh| Save | Saveas J
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When we are interested in the edges in the photo, edge filteteeazsed. The whole
photo is black then, and only the edges and -dark transitions are visible.
This filter is similar to the next named 3D.
Scanned photo with the use of filter described above:

"7 C:Apraca\TEMATY \mikroskop\program\Obraz22. jpg

Hiztogram
Size: BO0x599 " BMP BE
Mir=2 Max=284 & JPG
Fursor 2x505  TIF
“Comectiorn
™ Color + B
[~ Megative
v Contrast
Mir: |2 ﬂ Mar::|254ﬂ
Low filter
O ™ Mean
(+ LPZ " Gauss
High filker
+ 0Off 132
173 ™14
“Gradient filker
[~ On Centre:
Lewvel: Wlas %
—— v
v Edge detection
2D
[~ Fozplot
[ Calar [ |
[~ Skale

Refresh | Sawe | Save as

28



L ADAPTER FOR REGISTERING MICROSCOPIC IMAGES

/HEL." TECHNICAL DOCUMENTATION

It happens quite often that images due to many various reasarfspa quality. For
instance imperfect optics or wrongly set sharpness, etc. $imes® noises have similar
arrangement to that of Gauss filter, they become blurry. If tveasea method reversing the
effect of combination with that filter, we would obtain a better quality of a photo.

Simple function disabling such a combination with Gauss filterimatemented into
the program.

Example of how it works to be seen below:

C:\praca\TEMATY \mikroskop\program\Obraz22. jpg

Hiztoagram
Size; B00x599 i~ BMP
Min=1 Marn=254 + JPG |
Kursor: 12596 - TIF @
“Corection
" Calar + B
[ Megative
v Contrast
Min:|1 :i Ma:-t:§254 :i
“Lowfiker——————————
o+ 0Off ™~ Mean
(R " Gauss
~High fiter =
o+ 0Off .
143 .
~Gradient filter
™ On Centre:

Leval: Wl x
—f— Yfﬁﬁ& x

[ Edge detection
e

v Rozplat
(=T |
[ Skale

Heflesh] Save | Saveasli
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In some cases in black & white photography artificial colour ragids done on
purpose. It does not increase the number or the quality of the infornthtt the image
contain. It, however, allows to create images of more natural looks.

VID.EXE allows such a treatment with additional parametersucatorresponding to

black and the colour corresponding to white.
Example of ‘coloured’ image to be found below:

' C:Apraca\TEMATY \mikroskopiprogram\Obraz22. jpg

Hiztoaram

Size; 600599 i~ BMP

fin=1 Max=254 & JPG
Kurzor 1524598 ~ TIF Mg
Corection— | &

™ Colar % Bw ‘

[~ Megative

[w Contrast

Min:;1 :! Ma:-t:;254-¢l
“Lowfiker
v Off ™ Mean
iR ™ Gauss

~High filter

i+ Off 122
143 ™1/
~Gradient filter

[~ On Centre;
Lewel w45 X
i
[~ Edge detection

i_. :

I Colar
[~ Skale

Refresh| Save | Saveas | |50
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Additional function of the program is adding colours in the spectrum similae torté
that is found in maps (cartography). It is a sort of a sigefdifer allowing to enhance details
in very low contrast (requires choosing colorful scanning option).

Example to be found below:

Size; BOOX599 " BMP l
Min=62  Max=187 & JPG
Kursor: 14533  TIF
i~ Comection

+ Calor  BW |

[ Conirast

bir: 152 ¢-I MaH;I18? :-j
1~ Lo filter gl
0K 0+ Mean
" LF2 " Gauss
~High filter
& 0 142

143 144

[ Gradient filter

[~ On Centie;
Lewvel: x |45 E
= !_'I Y:L; =
i" Edge detection
{280

[~ Rozplat

M Coor |
v Skale

”Flefreshj Save | Saveas |
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Drivers

Particular adapters are made using various integrated ciréuibsluces usually
provide ready-to-use drivers so that they work properly. Some oé thesd by ELBIT
Company can be found below.

Converter Crescentec

ChoosingSourcebutton opens a dialogue window in which parameters of converter’'s

work can be changed.
Example of a window is presented below:

Zrédio wideo ? X]
Ustawienia urzgdzenia ] Ugtawienia aparatu fotograficznego ]
Image Przechwytywanie zradka ]
Video Sources
[~ Flip i & NTSC * Composite Yideo
[ Mirmor " PaL ™ S4ideo
; = o -
] i
- [ Debug Mode
W04
Factory Default
e Nie Nie Nie e NeNis Be {+
Crescentec Reqisters 12C Reaqisters
Reg Read Addr Read
alue Wiite Walue it
ok | Anuki | |

Only upper panel was left for a user to change (Video sources) with functions)
- flip —flips a scanned image;
— mirror —mirror image of a scanned photo;
— NTSC/PAL - signal type selection;
- Composite Video/S-Videc- input type selection.
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The next tabQource selectioh allows to choose the type of an input device. In this
case it is always a device call€descentec DC-1100.

Zradto wideo

Ustawienia urzadzenia ] Ustawienia aparatu fotograficznego ]
Image Przechwytywanie Zradra

(0] | Anuluj | Zastozuj |

The next tabOevice setting} allows to change basic parameters of the scanned photo,
such as:
— brightness;
- contrast;
- shades;
— saturation;
— sharpness.

Zradio wideo

Image | Przechwytywanie Zrodka ]
Ustawienia urzgdzenia ] Ustawienia aparatu fotograficznego ]
wartodt: Automatycznie
Jasnode —— — 178 r
K.ortrast —— — 7] r
Odcieri —_— 180 r
Nazycenie e el e J5E r
— r
— r
— -
— r
Domyslne
,Tl Anuluj Zastozu
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ChoosingFormat option in video input control panel opens a dialogue window where
scanning parameters can be changed.
Example of such a window to be found below:

Format wideo E| El

L stamienia stumienia l

Cyfrawvay farmat obrazu

Rozdzielczosc Ghebokose pikeel [w bitach] i R ozmiar (bajty]
|~ RGB24 | 921600

ok | An |

Faster computers may scan photos in formats listed below:
- 160 x 120;
- 176 x 144,
- 320 x 240;
- 352 x 288;
— 640 x 480;
- 720 x 480;
- 720 x 576.

Pixel depth can be set using three different standards:
- YUY2;

- 1420;

- RGB 24.

Suggested coding standard RGB 24-bit.
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Converter 2820

ChoosingSourcebutton opens a dialogue window in which parameters of converter’s
work can be changed.
Example of a window is presented below:

Yideo Image |2r6dh:u przechw_l,lt_l,lwanial Lztamienia urzgdzenia

— Image tagk
tazk noizy zignalz at top and batham .
of videno window: ¥ BB il Gy
P 4 Gray I I_ Flll:l l"-"IErtiCEII
“Mumber of lines [ Blac I Flip Horizontal
— T Audio Audio Path
1% hone =5 Audia

7] Steren = | S&F Eilingual ¥ | External &udio

User can change the number of horizontal lines in the photo th&d &e masked as
well as mirror image of a photo:
- Flip Vertical — vertical flip of a scanned photo;
- Flip Horizontal — horizontal flip of a scanned photo;

The next tabQource selectioh allows to choose the type of an input device. In this case
it is always a device callddSB 2820 Video
Complex video signal is used as an input signal.

Video Image Zradta przechwypbywania | Uztawienia urzqdzenial

“Wiubierz urzadzenie wideo:
|UsE 2820 video =l

“Wiubierz Zrodbo wideo:
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The next tab evice setting} allows to change basic parameters of the scanned
photo, such as:
— brightness;
- contrast;
- shades;
- saturation;
- sharpness.

| = =)

[amna

1z I
[ 32 I
) I
32 I
[z I
_ I
_ I
r I
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ChoosingFormat option in video input control panel opens a dialogue window where
scanning parameters can be changed.
Example of such a window presents the picture below:

Format wideo E| El

L stamienia stumienia l

Cyfrawvay farmat obrazu

Rozdzielczosc Ghebokose pikeel [w bitach] i R ozmiar (bajty]
|~ RGB24 | 921600

ok | An |

Faster computers may scan photos in formats listed below:
- 160 x 120;
- 176 x 144,
- 320 x 240;
- 352 x 288;
— 640 x 480;
- 720 x 480;
- 720 x 576.

Pixel depth can be set using three different standards:
- YUY2;

- 1420;

- RGB 24.

Suggested coding standard RGB 24-bit.
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Converter Arco

ChoosingFormat option in video input control panel opens a dialogue window where
scanning parameters can be changed.
Example of such a window to be found below:

Setting video stream ]

Analog increaze 16 Size

ﬂ J ﬂ [ Auto 1M
e 1/2

Espozure time 14

o | fBo0 s

[ zharpen [ Pure CCD

[ hipasz

[ filtr 3D

[ edges |

[ costam K

[ edoeenhance | |l

The Analog increase and Exposure time allows to change a brightnesscdnned photo.
A parameter Auto enable an automatic adjustment of analog increase.
Always is better to change the brightness with analog increase.

A resolution can be chosen from listed below (for Arco2 converter):
- 1/1 (2000 x 1500);

- 1/2 (1000 x 750);

- 1/4 (500 x 375);

- 1/8 (250 x 187);
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