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	 MoS - is software to control the portable digital X-ray systems from TSNK-lab.
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User manual

Copyright
All parts of the instruction manual and the software are subject to the copyright. All rights are protected. Any duplication completely or partially is strictly forbidden. No part of the documentation and software may be copied, reproduced and translated or stored on other electronic medium or may be brought to mechanically readable form. To do this, in any case get in contact with TSNK-laboratory MIREA.

© 2002-2014, TSNK-lab, MIREA, Moscow, Russia

Developer: Sergey Chakhlov, Tomsk, Russia

Tel.: (007)-495-228-1828
E-mail: info@tsnk-lab.com, serg1@mail.tomsknet.ru
WEB-address: http://tsnk-lab.com
Installation

The installation of MoS can be done in the following way: 

1. Run program Setup.exe from the installation disk. Then follow the instructions on the screen.
2. To acquire images from tsnkCam connect it to network-card and set IP-address 192.168.0.xxx (xxx not equal 30) and mask 255.255.255.0 for TCP/IP protocol on your computer.
3. To acquire images from video-source there must be an video-capture interface card (for example, FLY-VIDEO) and an attached TV-camera.
4. The control unit of X-ray source must be connected to the serial port of computer.
5. A microphone and speaker must be connected to the sound card to record and play the sound comments for the images.
6. To work with DRTECH-detector you have to copy correction files (*.FIL, *.GMP, *.MAP) of your detector to the home folder of program and set IP address of your computer between 192.168.250.10 and 192.168.250.199.
7. Password to change the program parameters is 123456.

Uninstall

To uninstall the MoS - program select:

1. In the Task bar - Start - Settings - Control panel.

2. In the item Install and uninstall software select MoS and Delete.

1. Start program

To run program MoS you can:

double click the left mouse button on the desktop icon [image: image2.png]


,

or in the Task bar press Start - Programs - MoS - MoS.

2. The program settings

To change the program parameters one have to execute commands: Control, Options... or press button [image: image3.png]


.
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Access to some pages of this dialog is possible only after one uncheck button Password protection of program settings and input password 123456 on page Main.
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	This page defines the common settings of MoS-software.
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	This page defines the start tsnkCAM IP-address and its configuration in system.

Also there are defined a values of Small and Big gain camera coefficients and sizes of Cut region.
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	This page defines the specific parameters to acquire images from a video-source.

Please, don't change this settings if you are not sure!
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	This page defines the type of TWAIN-scanner and some post-processing operations.
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	This page defines the parameters to save images and sound in a disk-files.
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	This page defines a parameters for digital filters.
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	This page defines the parameters for material's recognition method. This method use the images acquired for two different energies to estimate where on the image is metal and where is organics.

Please, don't change this settings if you are not sure!
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	This page defines the threshold of the radiation dose rate and a scaling coefficient for the dosimeter values.

Those parameters can be modified only by hardware developers.
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	This page defines the parameters of connection X-ray controllers with computer. And some operational conditions for X-ray tubes.
he RAP Foton can be connected with computer via RS-232 only.
Those parameters can be modified only by hardware developers.
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	This page defines the specific parameters to acquire images from a X-ray post scanner. 

For the correct detector normalization a text file Xscanner.err with a list of defect detector numbers must be in the working program directory.

This parameters can be modified only by hardware developers.
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	This page defines the parameters to acquire a photo from CANON camera.
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	This page defines the full path of RCP.exe file , setup of COM-ports and commands for Doors. Also there are setup parameters of USB-relay.
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	This page defines the parameters to acquire by Shtok-PO-10 hardware.

This parameters can be modified only by hardware developers.
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	This page defines the configuration of hardware.

This parameters can be modified only by hardware developers


After changing those parameters one can again protect it if check button Password protection of program settings on page Main.
3. Set image acquisition parameters

First of all one have to select the type of acquisition device via menu Control, Capture device: tsnkCAM, Post scanner, Flatbed scanner, Shtok PO 10, Video camera, DRTECH-detector, VaTech-detector, TWAIN-scanner, Canon, CanonEOS or press button: [image: image18.png]
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.
To define the acquisition parameters select Control, Acquisition setup... command or press button [image: image28.png]


.

To view the comment for any dialog item, set mouse cursor on it.

First page of this dialog has different shape corresponds to the selected image acquisition device.
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	This page sets acquisition parameters from video-source.
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	This page sets acquisition parameters for tsnkCAM-camera.


[image: image398.png]


This page defines a common parameters for post image processing.

Optical distortion correction is possible only if in the working directory (typically it is c:\Program Files\TSNK-lab MIREA\MoS) there are files videoCAM and BU2 for the corresponding image acquisition device, and files скб-2.прб-5.cor, скб-2д.прб-4.cor, скб-3д.прб-4.cor, скб-3д.прб-5.cor, скб-3д.прб-6.cor for the corresponding types of converters.

For the multi-camera system you must select the corresponding file of correction and sewing.
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	This page defines parameters for X-ray tube.

If there are several X-ray units you can select an active one.


4. Image acquisition

4.1. Acquire image of arbitrary object
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	To start the image acquisition process select the Acquire command form Control-menu, or press button [image: image33.png]


. During the X-ray radiation is on there would be a special warning dialog shown on the left side. Also there would be a alarm sound signal reproduced from file MoS.wav.

If you repeat this command before acquisition was finishing, the acquisition and X-ray radiation would be stopped.
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	To stop image acquisition by tsnkCAM press a special STOP-button from the right side of a progress bar.


Selection of the image acquisition parameters look at the paragraph Set image acquisition parameters.

The image acquisition by the material's recognition method is described in section Material's Recognition method.

4.2. Acquire image of the selected test object
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	1. To acquire images of the predefined types of test-objects one can sets the X-ray unit number, X-ray radiation and CCD-camera parameters for each of the 4 types of the test objects at the beginning on page Test-Objects of the Image Acquisition Parameters dialog. This dialog is available by menu commands: Control, Acquisition Setup or by button [image: image36.png]


.


2. Then to acquire an image of the corresponding test object one can select the menu command Control, Test Objects:

Cell phone or press button [image: image37.png]


,  MP3-player  or press button [image: image38.png]


,

Brief-case or press button [image: image39.png]


,  Notebook or press button [image: image40.png]


.
4.3. Continuous image acquisition by TSNK-camera
For continuous image acquisition by TSNK-camera one can press button [image: image41.png]


 near to the usual image acquisition button or press keys Ctrl+L.

In this mode a new acquisition is automatically started immediately after the previous acquisition. X-ray radiation is switched ON and OFF once when the mode is started and finished, correspondingly.
The minimal acquisition, processing and visualization time for one frame (when binning is 4) is about 1.5 seconds.

Acquired frames can be saved in archive, if you select the Automatic recording acquired images to archive check-button on page Record of the Options dialog.

To exit from this continuous acquisition mode one can release button [image: image42.png]


 or press keys Ctrl+L.
4.4. Acquisition by DRTECH panel

If the current acquire device is DRTECH panel, then after press button [image: image43.png]


 there would be a following dialog to control this panel.
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	1. One can select panel's type and the number of channel which it is connected.

2. In the bottom window there is a protocol of data exchange between panel and computer.

3. To show more detailed protocol one can check button Show Serial Messages.

4. Select Exposure Time one can select from the corresponding list.
5. To begin panel's calibration press button Start, and to finish it there must be 7 acquired images.

6. The calibration process is mapped by progress bar from the right side of Start button.

7. To acquire image one can press button on remote control device.

Image acquisition by software button is still non-realized in SDK of DRTECH.


4.5. Acquisition by VaTech panel

To connect Vatech - panel by wireline network set the network address of computer, for example, 192.168.1.20. The panel address is 192.168.1.80 always.
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If the current input device is Vatech panel, there would be following dialog after press button [image: image45].

1. In the popup dialog select the Path to VADAV.dll.

2. Set the Exposure Time.

3. Make dark calibration by press button Calibration by Dark.

4. Make one or several Bright calibrations by press button Calibration by Bright. Before each calibration one have to switch ON the X-ray radiation for 30%, 60% and 90% of maximum power of X-ray unit (for 3 calibrations). For one calibration the X-ray power must be about 90%.

5. To delete all bright calibrations press button <--Clean. The number of bright calibrations is shown from the left side of button.

6. To acquire an image press button Image Acquire.

7. To correct by dark calibration during acquisition check button Correction Dark.

8. To correct by bright calibration during acquisition check button Correction Bright.

9. To correct the defects of matrix of detectors during acquisition check button Defects of matrix.

10. To rotate image on 90 degree after acquisition select 90° in combo-box Rotation.

11. For mirror transformation of image after acquisition check button Mirror horizontally or Mirror vertically.

12. To crop image after acquisition check button Region Of Interest and set its sizes.

13. The sizes of region of interest can take from the full size image, which has an Region Of Interest, if one press button Get region of interest.

14. Press button Setup shows all parameters of Vatech. Unpress the button hide all parameters beside of Exposure Time.

5. Photo acquisition

I. To acquire a photo from CANON-camera select the menu commands: Control, Capture device, Photo image or press button [image: image46.png]


. (If the Canon camera is not connected or its model is not a computer operable one, nothing happens.)

If the Show viewfinder button is checked on the Canon page of Options dialog there would be a dialog with live image from Canon camera.
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	1. Select zoom factor of picture by slider. The digital zoom is applied but not shown on viewfinder picture.

2. Press button AE/AF to get a sharp image.

3. To acquire a photo press button Release.


To setup Canon-camera execute commands Control, Options... or press button [image: image48.png]


.

The Canon support button must be checked on Config page in Options dialog.
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	1. The Camera type list select one of the connected to computer Canon cameras as active one.

2. Shooting mode - list of camera's working modes.

3. Size - list of frame sizes.

4. Quality - list of JPEG-format compressions.

5. Exposure is exposure time in seconds.

6. Diaphragm (Av) - list of Av-values. Plus bigger value, plus smaller open objective.

7. Flash - list of working modes of the internal flash.

8. By increasing ISO speed one can increase an image brightness even when a weak illumination conditions.
9. Select autofocus mode.

10. Check button Show viewfinder to show a viewfinder dialog before the photo-acquisition.


There are used a Canon firmware CD-SDK version 7.1. It must be installed during the program installation. The driver of Canon-camera itself must be installed separately. There were tested the following Canon models: PowerShot G2, PowerShot S70, PowerShot A620, A640.
It's a pity, but since 2010 Canon is not supported more SDK for low price level camera. Canon supports EOS cameras only.
II. To acquire a photo from CanonEOS-camera select the menu commands: Control, Capture device, CanonEOS, Acquire or press button.[image: image50.png]


. To setup CanonEOS parameters execute menu commands: Control, Capture device, CanonEOS, Setup or press button [image: image51.png]


.

There would be a popup-dialog to setup CanonEOS parameters.

1. AEMode and the focus distance can be defined by rotation of the corresponding camera's rings only. To do that via computer is impossible.

2. Quality- selects the size of frame and the compression ratio of JPEG-file.

3. Exposure is exposure time in seconds.

4. Diaphragm (Av) - list of Av-values. The bigger value means smaller open objective.

5. By increasing ISO speed one can increase an image brightness even when a weak illumination conditions.

6. For manual focusing use the buttons "<<<","<<","<",">",">>",">>>" of dialog.

7. For autofocusing move the white selected region by mouse with left button pressed at a suitable place and press Autofocus On button. When camera finished the focussing the region border becomes green. After that press Autofocus Off button. (In autofocus mode it is impossible to acquire an image, because that Take picture button becomes inactive.)

8. The test object can be looked more detailed, if press 1:5 button. In this mode there is shown the fifth part of full image. The zoomed region can be moved by mouse like in the previous paragraph.

9. The autoexposure function can define the optimal exposure not always. Thus, to define exposure, one can use the exposure compensation. For example, if an image contains the objects with strong reflectivity, then because of reflected light the image would be too dark or underexposed. In such cases it is necessary use the positive compensation to get the optimal exposure.

10. Usually the camera can select between metering modes spot, center-weighted average or multi-zone. It permits adjusting to the different illumination conditions.

11. To get an image press Take picture button. The color image would be shown on screen, and if there is defined AutoSaving option, then the image would be saved as JPEG file with 24 bits per pixel.
[image: image52.jpg]



There are used a Canon firmware ED-SDK version 2.11. It supports the following Canon models: EOS-1D Mark III, EOS 40D, EOS-1Ds Mark III, EOS DIGITAL REBEL Xsi/450D/ Kiss X2, EOS DIGITAL REBEL XS/ 1000D/ KISS F, EOS 50D, EOS 5D Mark II, EOS Kiss X3/EOS REBEL T1i /EOS 500D, EOS 7D, EOS-1D Mark IV, EOS Kiss X4/EOS REBEL T2i /EOS 550D, EOS 60D, EOS Kiss X5/EOS REBEL T3i /EOS 600D, EOS Kiss X50/EOS REBEL T3 /EOS 1100D, EOS 5D Mark III, EOS 1D X, EOS Kiss X6i/EOS 650D/EOS REBEL T4i.
6. Save image

There are following ways to save the current image.

1. Save image into archive by menu commands File, Archive, Write, or press the button [image: image53.png]


. For the material's recognition method this command saves into archive two files - for first and second energies.
2. The previous command can be executed automatically after each acquisition, if the button Automatic recording acquired images to archive is checked on page Record of the Options dialog.
3. Write image to the B16, BMP, JPEG or TIFF-file with an arbitrary name by menu commands File, Write to file... or press button [image: image54.png]


.

JPEG and TIFF files save also information about brightness and contrast of the image. For the material's recognition mode there are saved brightness and contrast metal and organics.

4. To save the current image on the removable (USB) disk in JPEG-format with 8 bits per pixel press button [image: image55.png]


or execute menu commands: File, Save on USB-disk.

5. Insert the image to the Clipboard, where it is available for the another Windows-programs, by the menu commands File, Copy to Clipboard or by press button [image: image56.png]


.

There is a possibility to save with the current image a sound comment and a drawing also.
6. To save current image in JPEG format (8bits per pixel) on remote computer one can by use FTP connection simultaneously with send command to USB-relay (see chapter Send command to USB-relay and file via FTP-connection).
7. Scale image

1. On page Main of the dialog Options user can select one of the three image visualization modes.

Scaling to full screen - scale image to full screen without saving the image proportions.

Keep real image sizes - the image is shown at screen center with 1:1 scale.

Keep proportions - the image is maximal scaled with saving proportions.

2. To scale the current image apply the scale-bar buttons or menu commands View, Scale.

3. Another possibility is a zoom-mode. To toggle zoom-mode select menu commands View, Zoom or press button [image: image57.png]


.

In this mode the scaling factor is defined on Main page of the Options dialog.

8. Select Region Of Interest of image

To select the rectangular Region Of Interest (ROI) move a mouse cursor from one corner of this region to another with the pressed left mouse button. Release left button - the ROI would be marked by a dashed line.

When the ROI is equal to full frame it is not shown. To select a full frame as ROI double click left mouse button on frame out the selected ROI.

ROI can be used to:

1. Calculate histogram of ROI points.

2. Change contrast, brightness and palette of ROI points separately from other image points.

3. Measure mean brightness and dispersion of brightness in ROI.

4. Calculate mean thicknesses of metal and organics instead the mean brightness and dispersion, correspondingly.

5. In depth measure mode there is shown a mean depth of the selected region.

9. Image enhancement and sharpening
1. To enhance contrast of the image (more exactly its ROI) use the menu commands View, LUT & Histogram or press the button [image: image58.png]


.

[image: image400.png]2170672007




In resulting dialog the histogram is shown by black color and the transformation of the defined range of the image brightness to the 256 colors - by magenta color.

In this example 256 colors are used to show brightness in range from 1106 to 34674. It gives higher contrast in this range and erases all details out of the range.

To select the range move it by mouse with the pressed left button, or input the values of low and upper boundaries of the range and press the button Range.

Press the Auto button to calculate the boundaries of visible range of brightness. X/2% of the most brightest and X/2% of the dimmest pixels are neglected. There X is defined on Main page of Options dialog as Cutted pixels in auto-contrast mode.

In the top right corner of this dialog is shown how many percents of the all pixels are in the selected range of brightness. Evidently, that the less selected range and the more this percent, then better visual perception of the current image (its dynamical range).

Button All range restores the full brightness range.

There exist following types of brightness transformations:

Linear - usual linear transformation of brightness;

Gamma enhances the contrast for the darker parts of images, by the power transformation (with Alpha coefficient);

Inverse gamma enhances the contrast for the lighter parts of images;

Contrast gives the optimal contrast by using the integrated histogram. Sometimes the result can be very noisy and not so natural. (More effective result gives CLAHE method which is a generalization of this method)
Button Negative – invert the current transformation.
2. To enhance the current image contrast use the menu commands View, Normal/Contrast or press button [image: image59.png]


. It is equivalent to press Automatic button in LUT & Histogram dialog. This command is not available for the material's recognition mode.

3. The convenient tool is also a mode of automatic calculation of brightness and contrast of image for a selected region. This mode is toggled by button [image: image60.png]


or menu commands Vew, ROI+LUT.
4. To set brightness and contrast of color frames (photos) there are used all above described tools, which change the brightness component only with fixed relations between RGB-components.

	[image: image61.png]




	[image: image62.png]



	5. Also you can use a more simply tools like the sliders of Brightness and Contrast, which is placed on the Brightness + Contrast bar. The brightness and contrast values are changed in range from 0 to 1000. For the original image those values are equal 500 and 0, correspondingly.

5.1. For the material's recognition mode the brightness and contrast of metal and organics are changed separately in dependence of which button <M> or <O> are pressed.

	[image: image63.png]




	6. One can use a Gamma+Sharpness toolbar with 2 corresponding sliders. 

Gamma is varied from 0.01 to 1 for Gamma mode and from 1 to 1/0.01 for Inverse gamma mode.

The sharpness value is varied from 0 (original image) to 10 (maximal sharpening).


7. To restore the default view settings (brightness, contrast, gamma, sharpness and palette) one can use menu View, Default view settings or press button
8. For the brightness and contrast of images acquired by tsnkCAM one can change the Gain and Black level on the settings page of this camera.
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	9. To change the contrast and brightness of the video-signal you can use the menu commands Control, Video, Image format... or press button [image: image65.png]


, which give the following dialog box.


10. Negative image

To change the current image from the positive to the negative one or wise versa use the command Positive/Negative from the View-menu or press the button [image: image66.png]


.
Also one can use button Negative from Transform Brightness & Contrast dialog.

To save the negative image in the archive check Negative image button on page Post-processing of the Image Acquisition Parameters dialog.

11. Image processing by filter 3x3

On Main page of the Options dialog one can select one from the digital 3x3 filters:

1. Median - to reduce a dotted noise and small smoothing of image.

2. CLAHE - to Contrast Limited Adaptative Histogram Equalization filter. It enhances contrast of dark and light parts of image simultaneously.
3. Cut peaks - to reduce a dotted noise without image smoothing.

4. Emposs - to create a relief (pseudo-volume) image.
5. Sharpening - to create more sharpen image.
If Quick data processing button is checked then the size of filter is reduced to 3x1.
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	To switch between the original image and the filtered one use the menu command View, Filter, Median, Sharpen, Cut peaks, Bilateral, Emboss or press the buttons [image: image68.png]


, [image: image69.png]


, [image: image70.png]


, [image: image71.png]


, [image: image72.png]


.

This command can be applied automatically after each image acquisition, if Digital filter 3x3 button on page Post-processing of Image Acquisition Parameters dialog is checked.


12. Image Transformations

12.1. Image Rotation

To rotate the image on 90° clockwise concerning its center execute commands: View, Transformations, Rotate 90 or press button [image: image73.png]


.

12.2. Mirror Transformation

For Mirror transformation of the image with change by places of the left-hand and right sides, execute commands: View, Transformations, Flip Horizontal or click the button [image: image74.png]


.

For Mirror transformation of the image with change by places of the the upper and lower sides execute commands: View, Transformations, Flip Vertical or click the button [image: image75.png]


.

12.3. Image Crop

1. Select cut out area of the image by the mouse with the pressed left button.

2. Execute commands: View, Transformations, Crop or click the button [image: image76.png]


.

13. Background correction

The image correction is an equalization of its brightness by subtraction of the background image. The program has three correction methods.

1. The correction can be done by the menu command Image Processing, Correct background, Correct. or by button [image: image77.png]


.
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	This command can be applied automatically after each image acquisition, if check the button Correct image background on Post-processing page of Image Acquisition Parameters dialog.
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	To select the type of background (to subtract from the image), use this dialog, produced by the menu commands Image Processing, Correction background, Parameters... or by button [image: image80.png]


.

To create a black background one must load the corresponding frame and press button Save frame as black background. The similar way is used to set white background.

It is important remember that the correction files must be produced without test object or with equivalent thickness object.


2. Brightness correction is less exact but more universal method to correct brightness. The same correction file can be used for different exposure times and radiation doses. The file is dependent only from such geometrical factors as focal distance, sizes of objective and detector and also from the directivity pattern of the X-ray unit.

This correction can be applied automatically after each image acquisition, if check the button Brightness correction on Post-processing page of Image Acquisition Parameters dialog.

To create a brightness correction file one must press button Create a brightness correction file which is available only in developer mode when the button Optical distortion correction is checked and some type of the converter is selected.
3. The correction of images produced by flatbed scanner is applied if check the corresponding button on page Processing of Image Acquisition Parameters dialog. To make a file for this correction (flatbed.tif) one can execute menu commands Control, Flatbed Scanner Calibration or press button [image: image81.png]


.
14. Pseudo-colors

	[image: image82.png]



	To show the image ROI with 24 bits per pixel resolution can be used also the 8 palettes of pseudo-colors instead the gray-scale. To do this select one of the commands of the Pseudo-colors submenu from the View-menu or press a button нажать on the Palette bar.

The 8th palette is used only to show image produced by material's recognition method.


15. Brightness and thickness measurements

[image: image83.png]For help press F1. (%:936, :335) Brightness: 2281(142) 16:34:27




With the mouse cursor movements, the center part of the Status bar shows its current coordinates X and Y and brightness value in a range from 0 (usually it is black color) to 255, 1023, 4095, 16383, 65535 (for 8, 10, 12, 14 or 16 bits per pixel) (usually it is white color). At the brackets there is a actual brightness value of pixel (after Look-up table).
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If there is a ROI on image then the status bar shows a mean value of brightness and its dispersion for ROI.
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In material's recognition mode (with old tables) the status bar shows a thickness [mm] of metal and organics instead the brightness and dispersion. If there is a ROI then the status bar shows a mean values of metal and organics thicknesses.

16. Distance measurement

The mode to measure distances is switched on/off  by the menu commands Control, Measure distances, or by press button [image: image86.png]


.

To measure a distance on image, press the left mouse button on the first point and move cursor to another one. In the left part of the status bar you can see the length of the distance between points. The length is measured in pixels [picture elements]. By default, the length is measured in pixels [picture elements].

To change the measurement units you have to calibrate image by a standard - a distance with a known length:

1. Select command Standard from menu Control or press button [image: image87.png]


.

2. Press left mouse button on one end of a standard and release it on the opposite end.

3. In popup dialog set the length of standard and a name of measurement units.

The current calibration can be saved for the next image or a program session, if you check button Save length calibration in Options dialog.

17. Depth Calibration
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For depth calibration the image of the object with predefined thicknesses must be acquired. Then user must select the regions with known thickness and input its value.

1. Execute menu commands Control, Depth Calibration or press button [image: image88.png]


.

2. Select rectangular region of image with known depth. The mean brightness in this region is shown automatically.

3. Input a new depth in the corresponding edit-field.

4. Press button OK.

5. The total number of points incremented.

6. Repeat items 2-5 for each region with known depth.

7. The plot is shown starting from 2 added points.

The plot points can be added or deleted only. When a new brightness value already exists on plot - a new point is not added but the depth value is corrected.

Current plot point selection can be done by spin-buttons or by press left mouse button.

18. Depth Measure

After depth calibration or its loading from DEP-file (see previous section) one can measure depth. To measure:

1. Execute menu commands Control, Depth Measure or press button [image: image89.png]


.

2. The measured depth for cursor point is shown in status bar.

3. If there is a selected region on image, its mean depth is shown instead the cursor point depth.

19. Delete image

To delete the image from the archive or from disk, this image must be loaded to the MoS. Then select the menu commands File, Archive, Delete or press the button [image: image90.png]


. If there are a sound comment (WAV-file) and drawing (WMF-file) for the current image, they are deleted also.

In the image gallery mode a current frame (marked by red border) can be deleted by press the same button [image: image91.png]


.

20. Search image in archive

A. To search an image in the image archive at first, define a directory where would be stored this archive by the menu commands File, Archive, Select directory or press button [image: image92.png]


.

Then use the buttons to move along the image archive:

[image: image93.png]


 [image: image94.png]


 for the quick movements, [image: image95.png]


 [image: image96.png]


 for the step-by-step movements. The sound comments (WAV-files) are played only in the last case.

The current image filename and a date of its creation are shown in the title bar of the main MoS-window.

B. To search image files by data and/or text comment use the menu command File, Archive, Find by... or press a button [image: image97.png]


.
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	There would be a dialog to search images.

1. To search by date input a start and final dates and check Date button.

2. To search by text comment input it into the corresponding edit field.

3. Press Search button.

4. The number of founded frames would be shown at the top right angle and its names in a list on the left side.

5. When you change the frame selection in this list in the corresponding fields are shown the creation date of image and a text, which has the searched fragment.

6. To load image from the list double click mouse left button.


21. Select a folder for image archive
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	To select a folder for the image archive use the menu command File, Archive, Archive folder... or press button [image: image100.png]


. In the incipient dialog at the bottom window select the new archive folder.

If you want create a new subfolder, input \ and its name in the top edit-window and press Enter or OK.


22. Load image, which is not in archive

MoS keep in the archive BMP, JPEG or TIFF-files. The filenames are the ordinal numbers of the image recording to the archive.

To load an image with an arbitrary filename and with extension *.JPG, use the Read from file... command from the File-menu, or press button [image: image101.png]


.

23. Work with Clipboard

To exchange an image with another Windows-program use the Clipboard.

The command Copy to Clipboard from the File menu or button [image: image102.png]


place the current image to the Clipboard.

24. Print image

To printout the current image use the command Print... from the File-menu, or press the button [image: image103.png]


. This command presents a Print dialog box, where you may specify the range of pages to be printed, the number of copies, the destination printer, and other printer setup options.

25. Compare image with background image

To compare the current image with the background image use the menu command View, Frame comparison... or press the button [image: image104.png]


.

The background image can be selected in the frame gallery by press the right mouse button on the wishful image (it is marked by the green border), or in the dialog accessible by the menu command Image Processing, Correct background, Parameters... or by button [image: image105.png]


. The dynamic comparison means the alternative showing of two comparable images. Frequency of the alternative showing can be defined on page Main of dialog Options from the Control-menu.

If the brightness and contrast of the comparable images are different you can make adjustments by Brightness and Contrast sliders directly during the image comparison.

26. Frame gallery

To show or hide the gallery of the images from the current archive use the menu command View, Frame gallery or press the button [image: image106.png]


.

The current frame is marked by the red border, and its information is shown in the title of the main MoS-window. To change the current frame in the gallery use the cursor movements keys or press the left mouse button on the necessary frame. Press the right mouse button to select the background frame, which is marked by the green border.

The double left mouse click on the frame or press key "Enter" select this frame as a current one and close gallery.

The size of the gallery frame can be defined on page Main of the Options dialog the Control-menu.

27. Setup video

To show a live image from the video-camera use the command Control, Video, Video settings or press the button [image: image107.png]


. After that, by the commands Image format... (button [image: image108.png]


) and Channel settings... (button [image: image109.png]


), you can set the acceptable quality and sizes of the picture. In this mode it is possible to set the sizes of the cut region by mouse. Otherwise this sizes and some other video parameters can be defined on Video page of the dialog Options. To close the "live video" mode one can use the command Video settings again.

28. Record a sound comment

To start record a sound comment for the current image use the menu command File, Archive, Sound comment, Record or press the button [image: image110.png]


. To stop recording use the same command again. The sound recording is stopped automatically after a time interval, which can be defined on Record page of the Options... dialog. (By default this time is 30 seconds.)

The comment must be short, because the recorded sound in the WAV-file can occupy more place on the hard disk then the image itself.

To select the recorded sound quality one can use the Record page of the Options dialog.

29. Play a recorded sound comment

To play the sound comment for the current image use the menu command File, Archive, Sound comment, Play or press the button [image: image111.png]


. If there is no a sound comment for the current image, this command is unavailable.

The sound comment is played automatically after the commands of loading image files from the hard disk, except the commands of the quick movements through the image archive.

30. Draw on image

For drawing on the image execute commands: View, Toolbars, Draw or click the button [image: image112.png]


.

The panel of drawing will open which includes the buttons for drawing the elementary geometrical figures, text and for insert raster-type images from buffers of an exchange.
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1.To draw a pointer:

a) Click the buttons relevant to the pointer and its color on the panel of drawing.

b) The mouse cursor will change the shape now it is possible to click the left mouse button in the necessary place. The small pointer will be drawn atop of the image.

c) To change its sizes and orientation click the left upper button of the panel.

d) Click the left mouse button on the pointer and around of the pointer will appear the rectangle with the changed sizes. Change the sizes.

e) Click the left mouse button outside of the rectangle and it will disappear. The drawing is finished.

2. At drawing of a text there is the button (in the bottom of the screen) to select size of a font and type of the text, and also field for input of the text. The text orientation can be changed, resizing a rectangle of text editing in appropriate way.

3. For drawing raster-type picture at first it should be inserted into the clipboard with the help of any pictorial editor or load picture in the program and execute the commands: Edit, Copy (or click the button ). The picture sizes and its orientation can be changed, by stretching a rectangle of picture editing in appropriate way.

For removal of the separate drawn object it is necessary:

a) Click the left upper button of the panel of drawing.

b) Click the left mouse button on the object. Around of the object will appear the rectangle with the changed sizes.

c) Click a key Delete on the keyboard.

To hide figure it is possible to remove the mark from button Show overlay in dialog View options.

4. To make in the upper left-hand corner of the frame a three lines with the textual information execute menu commands: File, Archive, Drawing, Image specification... or click the button [image: image113.png]


.

To delete a separate graphical element:

a) Press the left top button of the Draw bar.

b) Press the left mouse button on this graphical element to mark it by a rectangle with changeable sizes.

c) Press key "Delete" on the keyboard.

To delete the whole of drawing use the menu chain File, Archive, Drawing, Delete.

31. Draw image-specification

To draw up to a text strings in the top left corner of the current image use the menu command File, Archive, Drawing, Image specification... or press the button [image: image114.png]


.
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	To define a number of comment string, its titles and font parameters check Setup button.

To delete or repositioning of those comment strings use command View, Toolbars, Draw or  [image: image116.png]


-button.


32. Load drawing from WMF-file

To load a drawing from the WMF-file use this chain of menu File, Archive, Drawing, Load.... After that the current drawing would be changed.

(WMF is abbreviation of Windows Enhanced MetaFile.) WMF-files are created automatically for those archive images, which have a drawing.

33. Edit controller's command layout

The dialog to edit the commands of controller is used only during the controller's development but not for its operational service.

To call the edit-dialog execute a menu commends: Control, Options. On page Main press input Password and on appeared page Configuration press button Controller keys layout... .
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	1. Three lowest input fields are defined the control controller symbol, the operational controller mode and the command description, correspondingly.

2. Button Add add a new command to the end of controller's command list.

3. Button Modify modify the selected command controller's command list.

4. Button Delete delete the last command from the controller's command list.

5. Button Load show a dialog to select KEY-file to load the controller commands.

6. Button Save show a dialog to select KEY-file to save the controller commands.

7. To order the list of records by sorting data from a column user can click left mouse button on the title of this column.


34. Material's Recognition method

The material's recognition method is based on different absorption of the X-ray energy by different materials. There are two variants of the method.

A) First one estimates thicknesses of two materials by two X-ray images which were made for two X-ray radiation energies. Then a pseudo-color palette is used to extract regions with prevalence of each material: organic and metal.

To use the material's recognition method one must do the following operations:

1. Set a material's recognition method support on page Configuration of the Options dialog, which is available via menu commands Control, Options or press button [image: image118.png]


. On this page select a file of recognition table Norka.dua or Kalan.dua for the corresponding hardwares.
2. To define an image acquisition parameters select menu commands: Control, Options or press button [image: image119.png]


. Then on page Material's recognition define corresponding parameters.

Valueable parameters are given in the following tables.

	Distance from X-ray tube to an object, mm
	Exposure time for 70 KeV while the cover on
	Exposure time for 140 KeV while the cover on

	200
	10
	1,5

	300
	15
	3

	400
	20
	6


	Distance from X-ray tube to an object, mm
	Exposure time for 70 KeV while the cover on
	Exposure time for 140 KeV while the cover on

	200
	7
	1

	300
	13
	2

	400
	20
	4


Tip: the changes of voltage and a camera gain without conformation of provider are prohibited.

[image: image403.png]


3. To make a material's recognition method calibration without any test object execute menu command Control, Raterial's Recognition Calibration, or press button [image: image120.png]


.

Tip: If there is no possibility to move object then the calibration must be done with the 5% precision of distance between X-ray tube and camera.

4. If during calibration there was a message about overexposure or underexposure, then one must change the exposure time for the corresponding energy. If there was a message about a X-tube breakdown it must be removed. In all cases the calibration must be started from the beginning.

5. After successful calibration one can acquire images by menu commands: Control, Capture device, Acquire with Material's Recognition or press button [image: image121.png]


.

To show a regions with prevalence of metal there are used blue colors, for organics - green ones and if it is difficult to identify material due to its big thickness - an orange-black colors from palette number 8. (There is no sense to paint the material's recognition image by another palette.)

Brightness and contrast of metal and organic regions one can change separately by Brightness & Contrast tool.

B) Second one makes estimation of effective Z-number by images for two different X-ray radiation energies. There is separation for 3 classes: organics, inorganics and mixture. The different classes are coded by corresponding colors (organics – orange, inorganics – blue, mixture - green).

1. Set a material's recognition method support on page Configuration of the Options dialog, which is available via menu commands Control, Options or press button [image: image122.png]


.

On this page select a file of the new format recognition table curves.dua or curves120.dua.

2-5. The same as above for case А.

To change brightness & contrast one can use the same tools as for haftone images.

6. To show all material's classes execute command View, Recognition views, 3 Materials or press [image: image123.png]


.

7. To show the organic materials only execute command View, Recognition views, Organic Only or press [image: image124.png]


.

8. To remove organic materials execute command View, Recognition views, Inorganic or press [image: image125.png]


.

9. To switch on/off the material's recognition mode execute command View, Recognition views, Black & White or press [image: image126.png]


.

10. To intensification organic materials execute command View, Recognition views, Organic Amplification or press [image: image127.png]


.

11. To show dangerous zones execute command View, Show danger zones or press [image: image128.png]


.

12. To use as base image high/low energy one execute command View, High/Low penetration or press [image: image129.png]


.
13. With this method one can see the effective atomic number in cursor position.
35. Detection of radiation-dangerous objects
To detect the radiation-dangerous objects there is used «RCP-8» hardware.

1. Check item Radiometer on Configuration page of Options dialog.

2. On Devices page of the same dialog press Software... button to browse the RCP.exe file.

The device preparation is finished. In future the previous items should be repeated only if there was change in the device's connection to computer.

Attention! After start «RCP-8» and the main program there is 1 minute autocalibration. During that time there must be no any radiation sources near to sensors, otherwise the device would be work incorrectly.

3. Run MoS-software, which automatically start programs RCP.exe and Spectrum.exe.
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4. The device is controlled by this software. Our dialog reflects indicators of the three radiometrical channels only.

If the indicator color is grey - the RCP-software was not started or channel is not connected.

If the indicator color is yellow - there is a break of connection.

If the indicator color is green - the channel is working and the level of signal is lower then threshold value.

If the indicator color is red - the signal is above the threshold value.

5. To clear the alarm signal and to see the reason of alarm one must show RCP and Spectrum windows foreground and following the instructions of the corresponding software manuals.
36. Open - Close doors
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	If your hardware includes automatic doors controlled via COM-port, then parameters of this port and commands to send have to be defined on page Devices of dialog Options. Also support of door's control have to be checked on page Configuration.
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To control doors there is used following button-bar. One can select door's number and press button Open or Close.


37. Send command to USB-relay and a current image via FTP-connection
If your hardware includes USB-relay, then MoS can send command to switch this relay via virtual COM-port. To do that one have to execute menu commands Control, USB-relay or press button [image: image132.png]


.

Besides that, if value of system registry variable

HKEY_CURRENT_USER\Software\TSNK-lab MIREA\MoS\Supported devices\USB use FTP=1,

then to FTP-server for user root with password root sends JPEG-file of current image with filename cam5_image_YYMMDD_HHmmss00_0.jpg. Here 5 - camera number, YY - two last digits of year, MM - month number, DD - day number, HH - hours, mm - minutes, ss - seconds of time when the file was sended.

Setup of USB-relay parameters is done on page Devices of dialogbox Options.

38. Work with X-ray unit

A. The number of connected to system X-ray units is defined on page Configuration of Options dialog.
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	B. The connection parameters of each X-ray unit, its type and model can be defined on page X-ray of the same dialog.

Also there are defined the operational parameters of X-ray units:

1) Time between two successive X-ray expositions.

2) Send command to turn ON X-ray radiation, or to produce sounds on BU.

3) Send command to set X-ray tube parameters.

4) Sound and visual indication of X-ray radiation on display.

5) Ask remote control unit about X-ray voltage.

6) Support or not X-ray unit a training mode.

7) Show warning about X-ray training necessity.

8) Hardware or software mode to switch X-ray via TSNK-camera.

9) Ask X-ray unit about existence of X-rays. (For old versions of TSNK-camera this option must be OFF.)

10) Set upper and low boundaries for the acceptable X-ray tube voltage.
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	3. Selection of the active X-ray unit and its parameters can be done via page X-ray of the dialog Image Acqiusition Parameters or by buttons [image: image135.png]


, [image: image136.png]


from toolbar X-units.

Also there are buttons:

Xray ON, X-ray OFF, Reset Thyristors (to reset X-ray tube), Start Training Mode,  Stop Training Mode.
For RAP Foton one can define a current of X-ray tube.

For RAP TSNK one can do X-ray tube training without filament.


4. To quick change a X-ray voltage one can use a toolbar X-ray voltage:

[image: image137.png]
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 … [image: image139.png]


 [image: image140.png]


.
39. Battery Indicator

For the mobile systems in field conditions there is supply by accumulators. Program shows battery state by color.

[image: image141.png]


 - no information (most likely there is no connection with X-ray unit).

[image: image142.png]


 - the charge is low. (This message is sent by X-ray unit.)

[image: image143.png]


 - the charge is enough for work.
40. Multi-camera system

To work with multi-camera systems one must set the number of cameras and IP-address of first one (the following cameras have the increased numbers) on page tsnkCAM of Options dialog. IP-port is equal 55 always.
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	There are two ways to use the multi-camera systems.

First way - switch from one camera to another and works with it as in usual one-camera mode. For that one can select the active camera in left window.

Second way - use the acquired frames to combine a one big image. To do that:

1. Check button Matrix.

2. Define a number of cameras in one line and a number of lines.
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	3. On page Post-processing of dialog Image Acquisition Parameters one must check the button Optical distortion correction.

4. Select the Type of converter corresponding to the file of correction and sewing of multi-camera system (cam2x1.cor - for two-camera system or cam3x2.cor - for six-camera system)

5. One can additionally check the button Brightness correction to compensate the unevenness of background of each camera.


41. Customize program to Shtok-PO-10 hardware

To use Shtok-PO-10 hardware one can define the following.

1. On Configuration page of Options dialog set the following supported devices: tsnkCAM camera, Material's recognition, X-ray unit, Shtok-PO-10.

2. On the same page select Material's Recognition Table: Shtok-PO.

3. On the same page select Remote Control: PS-2 keyboard.

4. Select Shtok-PO-10 as current Capture device.

5. On X-ray page of Options dialog select X-unit type: EltechMed.

6. On Shtok-PO-10 page of Options dialog select the corresponding parameters of image post-processing.

7. Also there is a hidden parameter, which can be modified by REGEDIT only. It is placed in branch:

HKEY_CURRENT_USER\Software\TSNK-lab MIREA\MoS\Shtok PO 10\Full acquire time.

It defines a time to acquire image and to return scanner into initial state in seconds.

42. Customize program to user

The customization of use interface includes the change of shape and contents of toolbars and program menus to adapt it to the user. All user interface parameters are saved in Windows system register for each user separately.
42.1. Customize Commands
To setup toolbar's buttons and menu items:

1. Execute commands: View, Toolbars, Customize... or click the right mouse button on the menubar or any other toolbar and in the popup menu select the bottom menu item.

2. Select the page Commands.

3. After that there is a mode to delete, add or change the toolbar's buttons and the menu items.
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4. In Categories box select one of the main submenus of the program. During that time in the Commands list the all commands available by default for this submenu will be shown.

5. Those commands one can drug by mouse with the pressed left button to any place in any menu or any toolbar.

6. Also it is possible to exchange the places of buttons and menu items.

7. To delete a command from the menu or toolbar click the left mouse button on it and drug it from menu or toolbar.

8. Click the button Close.
42.2. Customize Toolbars
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	To setup the toolbars:

1. Execute commands: View, Toolbars, Customize... or click the right mouse button on the menubar or any other toolbar and in the popup menu select the bottom menu item.

2. Select the page Toolbars.

3. Click the button New... to create a new toolbar, and input its name.

4. Or select a toolbar to edit.

5. Click the button Rename... to change a name of the selected toolbar.

6. Click the button Reset to restore on the selected toolbar the all default buttons.

7. Click the button Reset All to restore the default buttons on all toolbars and all default menu items in all menu bars.

8. Click the button Delete to delete the selected toolbar.

9. Check the button Show text labels to show text labels under its icons on the selected toolbar. After that the size of buttons is increased dramatically.


42.3. Customize menu
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	To setup menu:

1. Execute commands: View, Toolbars, Customize... or click the right mouse button on the menubar or any other toolbar and in the popup menu select the bottom menu item.

2. Select the page Menu.

3. Click the button Reset to restore the default form of this menu.

4. Select one from the Menu animations.

5. To show the menu shadows check the button Menu shadows.

6. Click the button Close.


42.4. Customize Styles of Toolbars and Menus
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	To change the performance of toolbars and menus:

1. Execute commands: View, Toolbars, Customize... or click the right mouse button on the menubar or any other toolbar and in the popup menu select the bottom menu item.

2. Select the page Main.

3. Check those buttons, whose are need for you.

4. Click the button Close.


43. Setup of installation program for final user

After customize program for a user (see previous chapter), one can save those settings in the working folder of program. (One can saves it also in the folder of installation program then, in future when program would be reinstalled or new installed on a new computer, one can get a precious copy of the customized program.)

1. Get dialog Options by menu commands: Control, Options, or by button [image: image149.png]


.
2. On Main page of this dialog press button Password and input developer. After that there would be additional pages of dialog.

3. Move to Configuration page and press button Save All Settings.

4. In pop-up dialog input to the edit-field Filename a name of program's interface, for example Norka or Kalan MD.

[image: image406.png]Kalan




5. In edit-field Folder select the working folder of program (or subdirectory \setupdir\0009 (for the russian version: \setupdir\0019) of a folder, where there is a installation program).

6. Press button Save.

7. After that in the subdirectory there would be a REG-file, for example Norka.reg, which name would be shown at the end of installation in list Select hardware type. And, if it is selected, then your customized interface settings would be saved on this computer.

8. To change settings without reinstall program on can use menu commands: Control, Default Settings. If there are several REG-files with settings the corresponding
File submenu

Search back quickly

Use this command to search back an image in the image archive quickly. Each frame from archive is shown for a half second.

To stop search do this command once more.

Shortcuts

Toolbars: [image: image150.png]



Search back

Use this command to show a previous image, written to the image archive. If there is a sound comment for this image, it would be played.

Shortcuts

Toolbars: [image: image151.png]



Write

Use this command to write a current image to the image archive as BMP, JPEG or TIFF-file. You can select image format on Record page of the Options dialog box.

Shortcuts

Toolbars: [image: image152.png]



Search forward

Use this command to show a next image, written to the image archive. If there is a sound comment for this image, it would be played.

Shortcuts

Toolbars: [image: image153.png]



Search forward quickly

Use this command to search forward an image in the image archive quickly. Each frame from archive is shown for a half second.

To stop search do this command once more.

Shortcuts

Toolbars: [image: image154.png]



Find by...
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	Show a dialog to search images, whose were created in given date range and/or have a given text in image specification. 

1. To search in given date range check button Date.

2. To search a given text inserts it to edit window.

3. Press button Search.

4. The number of found images is shown in the top right corner, and its names in the list from the right side.

5. During moving through the list of images there are shown the date of image creation and/or the text from this image in the corresponding windows.

6. To load image from the list double click left mouse button on its name.
Shortcuts

Toolbars: [image: image156.png]





Delete

Use this command to delete a current image from hard disk and from the image archive also. If there are a sound comment and drawing for the current image, they are deleted also.

Shortcuts

Toolbars:[image: image157.png]



Sound Comment submenu

Record

Use this command to start a sound comment recording for the current image. To stop recording do this command once more. 

Shortcuts

Toolbars: [image: image158.png]



Play

Use this command to play a sound comment for the current image. If there is no whose comment in the WAV-file archive, this command is unavailable.

Shortcuts

Toolbars: [image: image159.png]



Drawing submenu

Image specification...
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Show dialog to define up to ten text comment strings, whose would be drawn above the current image in its top left corner. To define the number of strings, its headers and font parameters press button Setup.

To delete or repositioning of those comment strings use command Draw bar from View-menu or  [image: image160.png]


-button. Also you can delete this comment by the following menu sequence File Archive Drawing Delete.

Shortcuts

Toolbars: [image: image161.png]



Load Drawing

Use this command select on the hard disk a WMF-file with drawing and to change by it the drawing on the current image. (WMF is abbreviation of Windows Enhanced MetaFile.) WMF-files are created automatically for those archive images, which have a drawing.

Shortcuts

Toolbars:[image: image162.png]



Delete Drawing

This command deletes the drawing from the current image and the corresponding WMF-file on the hard disk. WMF-files are created automatically for those archive images, which have a drawing.

Shortcuts
Toolbars:[image: image163.png]



Archive folder
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	Use this command to select a directory on a hard disk for the current archive of images. There is shown a folder structure of your computer.

Shortcuts

Toolbars: [image: image165.png]





Copy to Clipboard

Use this command to copy the current image onto the clipboard as bitmap. If there is a drawing on the image the total picture also copy onto clipboard as Windows Enhanced MetaFile . Copying data to the clipboard replaces the contents previously stored there.

This operation is very helpful to transfer images to Microsoft Word or PhotoShop or another image processing software.

Shortcuts

Toolbars: [image: image166.png]



Keyboard: CTRL+C

Read from file...

This command show a dialog box to open an existing image from a file. MOS support the following graphic file formats: BMP, JPEG ( 8, 12 or 24 bits per pixel) and TIFF (8, 10, 12, 14, 16 bits per pixel, with or without LZW-compression).

Shortcuts

Toolbars: [image: image167.png]



Save on USB-disk

This command saves the current image on the last removable (USB) disk in JPEG-format with 8 bits per pixel.

Shortcuts

Toolbars: [image: image168.png]



Write to file...

This command show a dialog box to save the current image in a file. MOS support the following graphic file formats: BMP, JPEG (8, 12 or 24 bits per pixel) and TIFF (8, 10, 12, 14, 16 bits per pixel, with or without LZW-compression).

Shortcuts

Toolbars: [image: image169.png]



Print...

Use this command to print the current image. This command presents a Print dialog box, where you may specify the range of pages to be printed, the number of copies, the destination printer, and other printer setup options:

	Printer
	This is the active printer and printer connection.  Choose the Setup option to change the printer and printer connection.

	Setup
	Displays a Print Setup dialog box, so  you can select a printer and printer connection.

	Copies
	Specify the number of copies you want to print for the above page range.

	Print quality
	Select the quality of the printing.  Generally, lower quality printing takes less time to produce.



Shortcuts

Toolbars:[image: image170.png]



Keys: CTRL+P

Last file

Use the numbers and filenames listed at the bottom of the File menu to open the last seven images you closed.  Choose the number that corresponds with the image you want to open.

Exit

Use this command to end your MoS session.  You can also use the Close command on the application System menu.

Shortcuts

Mouse: Double-click the application's Control menu button.
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Keys: ALT+F4

Control submenu

Acquire

This command switch on the X-ray radiation, acquire an image and switch off radiation. If you repeat this command before its finishing, the image acquisition and X-ray radiation would be stopped.

Shortcuts

Toolbars: [image: image172.png]



"Live" acquisition
Start/Stop "Live" acquisition mode for TSNK-camera.
Shortcuts

Toolbars: [image: image173.png]



Test Objects submenu

Cell Phone

Define parameters of X-ray radiation and CCD-camera and acquire image for the first type of test object - cell phone.

Shortcuts

Toolbars: [image: image174.png]



MP3-player

Define parameters of X-ray radiation and CCD-camera and acquire image for the second type of test object - MP3-player.

Shortcuts

Toolbars: [image: image175.png]



Brief case

Define parameters of X-ray radiation and CCD-camera and acquire image for the third type of test object - brief case.

Shortcuts

Toolbars: [image: image176.png]



Notebook

Define parameters of X-ray radiation and CCD-camera and acquire image for the forth type of test object - notebook.

Shortcuts

Toolbars: [image: image177.png]



Acquisition setup...

Show a dialog to define the acquisition parameters. First page of this dialog has different shape corresponds to the selected image acquisition device.
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	This page set acquisition parameters from video-source.
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	This page set acquisition parameters from tsnkCAM-camera.
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	This page defines common parameters for post image processing.

Optical distortion correction is possible only if in the working directory (typically it is c:\Program Files\TSNK-lab MIREA\MoS) there are files videoCAM and BU2 for the corresponding image acquisition device, and files скб-2.прб-5.cor, скб-2д.прб-4.cor, скб-3д.прб-4.cor, скб-3д.прб-5.cor, скб-3д.прб-6.cor for the corresponding types of converters.
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	This page defines parameters for X-ray tube.
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	This page defines parameters to acquire four different types of test objects: cell-phone, MP3-player, brief-case and notebook.


Shortcuts

Toolbars: [image: image183.png]



Options...
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	Show dialog to define the program settings. Access to some pages of this dialog is available only after uncheck button and input password developer on the page Main.

Shortcuts

Toolbars: [image: image185.png]





Default Settings
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	Restore default settings for all program's parameters from REG-file. If there are several such files in the working program folder the following dialog would be shown.


Standard
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	Set mode to calibrate length measurements by a standard.

Press left mouse button on one end of a standard and release it on the opposite end. In popup dialog set the length of standard and a name of measurement units.

By default, the length is measured in pixels.


Shortcuts

Toolbars: [image: image188.png]



Measure distances

Set mode to measure a distance between image points. To measure distance move a mouse cursor from one to another point of image with pressed left mouse button. The measured distance is shown in status line.

Shortcuts

Toolbars: [image: image189.png]



Depth Calibration
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	Show or hide a Depth Calibration dialog.

Shortcuts

Toolbars: [image: image191.png]





Depth Measure
Switch on or off a mode to measure depth of the testing object. The depth value is shown in a status line for the cursor's point or for the selected region of image.

Shortcuts

Toolbars: [image: image192.png]



Material's Recognition

Acquire two images for different energies and its post-processing by material's recognition method and show a resulting colored image.

Shortcuts

Toolbars: [image: image193.png]



Material's Recognition Calibration

Start the calibration of material's recognition method, that means acquire a black and white background images for each energy in correspondence to the parameters from page Material recognition in dialog Options.

Shortcuts

Toolbars: [image: image194.png]



Flatbed Scanner Calibration
Start the flatbed scanner calibration, that means acquire a black and white background images and save they in the file flatbed.tif.
Shortcuts

Toolbars: [image: image195.png]



Video submenu

Video settings
Show or hide a live image from the video-camera to set the video-signal parameters.

Access to this option is available only after the password input.

Shortcuts

Toolbars: [image: image196.png]



Image Format...
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	Show dialog to set the video-camera format.

Access to this dialog is available only after input the password.

Shortcuts
Toolbars: [image: image198.png]





Channel Settings...
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	Show dialog to set the video-camera channel.

Access to this dialog is available only after input the password.

Shortcuts
Toolbars: [image: image200.png]





Capture Device submenu
Select the current image acquisition device.

tsnkCAM

Select a tsnkCAM as current image acquisition device.

Shortcuts

Toolbars: [image: image201.png]



Post Scanner

Select a X-ray post scanner as current image acquisition device.

Shortcuts

Toolbars: [image: image202.png]



Flatbed Scanner
Select a X-ray flatbed scanner as current image acquisition device.
Shortcuts

Toolbars: [image: image203.png]



Shtok PO 10

Select a Shtok PO 10 as current image acquisition device.

Shortcuts

Toolbars: 

Video-camera

Select a video-camera as current image acquisition device.

Shortcuts

Toolbars: [image: image204.png]



DRTECH-detector

Select a DRTECH - detector as current image acquisition device.

Shortcuts

Toolbars: [image: image205.png]



VaTech-detector

Select a VaTech - detector as current image acquisition device.

Shortcuts

Toolbars: [image: image206.png]



TWAIN-scanner...

Show a firmware dialog to set TWAIN-scanner parameters and acquire image.

Shortcuts

Toolbars: [image: image207.png]



Canon camera
Acquire an image from CANON photo-camera.

Shortcuts

Toolbars: [image: image208.png]



Canon-EOS

Canon-EOS Acquire
Acquire an image from Canon-EOS photo-camera.

Shortcuts

Toolbars:[image: image209.png]


.

Canon-EOS Setup
Show dialog of Canon-EOS photo-camera settings.

Shortcuts
Toolbars:[image: image210.png]


.

View submenu

Pseudo-colors submenu

	[image: image211.png]



	Shows submenu to select one of the 10 predefined color palettes.


Scale submenu

Full image

Show the full current image on the screen.

Shortcuts

Toolbars: [image: image212.png]



Key: numpad 0

Bottom left

Show on the screen the left bottom corner of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image213.png]



Key: numpad 1

Bottom

Show on the screen the bottom part of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image214.png]



Key: numpad 2

Bottom right

Show on the screen the right bottom corner of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image215.png]



Key: numpad 3

Left

Show on the screen the left part of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image216.png]



Key: numpad 4

Center

Show on the screen the center part of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image217.png]



Key: numpad 5

Right

Show on the screen the right part of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image218.png]



Key: numpad 6

Top left

Show on the screen the left top corner of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image219.png]



Key: numpad 7

Top

Show on the screen the top part of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image220.png]



Key: numpad 8

Top right

Show on the screen the right top corner of the current image zoomed in 2 times.

Shortcuts

Toolbars: [image: image221.png]



Key: numpad 9

Zoom

Toggle zoom-mode. The scaling factor is defined on Main page of Options dialog. In this mode image can be scrolled by mouse with pressed left button.

Shortcuts

Toolbars: [image: image222.png]



Full Screen

Switch on or off the full screen mode to show image. To automatically start program in full screen mode check Program start on full screen button in the dialog Options... from the Control-menu.

Shortcuts

Toolbars: [image: image223.png]



Key: CTRL+ENTER (To go from full screen mode one can use also Esc)

Image gallery

Show or hide the gallery of the images from the current archive. The size of the gallery image can be defined in dialog Options from the Control-menu.

Shortcuts

Toolbars: [image: image224.png]



Frame comparison...

Switch on or off the dynamic comparison of the current image with the background image. The background image can be selected in the image gallery by press the right mouse button (after that it is marked by a green border). Alternatively Its can be done by dialog Correction parameters... from the Control-menu.

The dynamic comparison means the alternative showing of two comparable images. Frequency of the alternative showing can be defined by the dialog Options... from the Control-menu.

Shortcuts

Toolbars: [image: image225.png]



LUT & Histogram

Show this dialog for the transformation of the defined range of the image brightness to the 256 colors.

The current image histogram is shown by black color, but a plot of the transformation brightness to 256 colors is shown by magenta color.
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In this example 256 colors are used to show brightness in range from 1106 to 34674. It gives higher contrast in this range and erase all details out of the range.

To select the range move it by mouse with the pressed left button, or input the values of low and upper boundaries of the range and press the button Range.

In the top right corner of this dialog is shown how many percents of the all pixels are in the selected range of brightness. Evidently, that the less selected range and the more this percent, the better visual perception of the current image (its dynamical range).

There exists different types of brightness transformations:

Linear - usual linear transformation of brightness;

Gamma enhances the contrast for the darker parts of images, by the power transformation (with Alpha coefficient);

Inverse gamma enhances the contrast for the lighter parts of images;

Contrast gives the optimal contrast by using the integrated histogram. Sometimes the result can be very noisy and not so natural.

Button Negative – invert the current transformation.

Shortcuts

Toolbars: [image: image226.png]



ROI+LUT

Set mode of automatic calculation brightness and contrast of an image by a selected region.

This mode is equivalent two operations: ROI-selection and press button Auto in a LUT-dialog.

Shortcuts

Toolbars: [image: image227.png]



Positive/Negative

Change the current image from positive to negative or wise versa.

Shortcuts

Toolbars: [image: image228.png]



Normal/Contrast

Change the current image from normal to the contrast one or wise versa. The contrast image is produced by reduction of the visible range of brightness. N/2 percents of the most brightest and N/2 percents of the dimmest pixels are neglected. Where N is defined on Main page of Options dialog.

Shortcuts

Toolbars: [image: image229.png]



Default view settings

Restore default image view settings.

Shortcuts

Toolbars: [image: image230.png]



High/Low penetration
Switch between high and low penetration modes.

Shortcuts

Toolbars: [image: image231.png]



Show danger zones
Show danger zones.
Shortcuts

Toolbars: [image: image232.png]



Recognition views submenu
3 Materials
Show three materials: organic, inorganic, mixture.

Shortcuts

Toolbars: [image: image233.png]



Organic Only
Show organic only.

Shortcuts

Toolbars: [image: image234.png]



Inorganic
Show Inorganic only.
Shortcuts

Toolbars: [image: image235.png]



Black & White
Show Black & White image.

Shortcuts

Toolbars: [image: image236.png]



Organic Amplification
Show grey scale image with organic amplification.

Shortcuts

Toolbars: [image: image237.png]



Toolbars submenu

Show/Hide all toolbars

Show or hide all button's toolbars.

Shortcuts

Mouse: Click by right button
USB-mouse or USB-keyboard: connect or disconnect to computer.
Backgrounds

Show or hide the bar with buttons for the operations with image background.
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 INCLUDEPICTURE "../../../Users/Администратор/AppData/Roaming/Microsoft/Word/IMAGE/black.GIF" \* MERGEFORMAT [image: image240.png]



Shortcuts

Toolbars: [image: image241.png]



Battery charge

Show or hide the battery charge bar.

Shortcuts

Toolbars: [image: image242.png]



Brightness + Contrast

	[image: image243.png]
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	Show or hide the bar with brightness and contrast sliders. The values of brightness and contrast can change in range from 0 to 255.

For the material's recognition mode (with old recognition table format) the sliders change the brightness and contrast of metal and organics separately in dependence of state of buttons <M> and <O>. Also at the bottom of dialog one can select the different weight coefficients for metal and organics.

Shortcuts

Toolbars: [image: image245.png]





CanonEOS

Show or hide a buttons to operate CanonEOS photo-camera.

Shortcuts

Toolbars: [image: image246.png]



Doors Bar
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	Show or hide a bar to open and close doors.

Shortcuts

Toolbars: [image: image248.png]





Gamma + Sharpness
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	Show or hide a bar with gamma and sharpness sliders.
Shortcuts

Toolbars: [image: image250.png]





Input devices

Show or hide the bar with buttons to select the image acquisition device.
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Shortcuts

Toolbars: [image: image259.png]



Main tools

Show or hide the main toolbar, which includes buttons for some of the most common commands in MoS, such as File Open.

	

[image: image261.png]
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	Buttons to acquire image and set acquisition parameters.

	


 HYPERLINK  \l "HID_FILE_LOAD" 
[image: image264.png]




 HYPERLINK  \l "HID_FILE_SAVE_AS1" 
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[image: image268.png]
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	Buttons operate with he image files.

	


 HYPERLINK  \l "HID_FILE_FORWARD1" 
[image: image271.png]




	Show next images from the archive.

	


 HYPERLINK  \l "HID_FILE_BACK1" 
[image: image273.png]




	Show previous images from the archive.

	


	Delete the current image from disk and from the current archive.

	


	Show or hide the gallery of images from the current archive.

	[image: image276.png]




 INCLUDEPICTURE "../../../Users/Администратор/AppData/Roaming/Microsoft/Word/IMAGE/ROI_LUT.GIF" \* MERGEFORMAT [image: image277.png]
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	Buttons to contrasting image and digital image filtering.
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 HYPERLINK  \l "HID_FILE_SOUND1" 
[image: image293.png]




	Buttons of the main utilities of program.

	


 HYPERLINK  \l "HID_FULL_SCREEN" 
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	Toogle zoom-mode.
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	Capture by Canon or Canon-EOS photo-cameras.
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	Show on-screen keyboard.
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	Exit from program.


Shortcuts

Toolbars: [image: image310.png]



Material's Recognition

Show or hide the bar with buttons for the material's recognition method.
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Shortcuts

Toolbars: [image: image320.png]



Menubar

Show or hide a menubar.

Shortcuts

Toolbars: [image: image321.png]



Palette bar

Show or hide the bar with buttons for the following palettes:
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	gray
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	blue
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	green-blue
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	blue-magenta

	[image: image326.png]



	green-yellow
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	red-magenta
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	red-yellow
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	material's recognition

	[image: image330.png]



	six color
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	red-gray


Shortcuts

Toolbars: [image: image332.png]



Radiometer
	[image: image333.png]A

Rato Cortl
& chamet





	Show or hide a bar of the multi-channel radiometer.

Shortcuts

Toolbars: [image: image334.png]





Test Objects

Show or hide a bar of typical test objects.

Shortcuts

Toolbars: [image: image335.png]



Video

Show or hide the bar with buttons for the video operations.
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Shortcuts

Toolbars: [image: image339.png]



X-ray Current

Show or hide the bar with buttons to set X-ray tube current.

X-ray Delay

Show or hide the bar with buttons to set X-ray unit delay time.

X-ray Voltage

Show or hide the bar with buttons to work with X-ray source.
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Shortcuts

Toolbars: [image: image368.png]



X-units

Show or hide a bar of X-ray units.
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Shortcuts

Toolbars: [image: image371.png]



Drawing

Show or hide the bar with buttons to select the drawing utilities.
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Shortcuts

Toolbars: [image: image376.png]



Draw Tools
	[image: image377.png]



	Use this command to display or hide the draw bar, which includes buttons for drawing some of the simplest geometrical figures, text and a bitmap from the clipboard.

The draw bar edits the collection of the graphical elements (Enhanced Windows MetaFile), which is overlay on the current image.

Shortcuts

Toolbars: [image: image378.png]





Toolbar 1-10

This commands shows or hide a user defined toolbars.

Customize...
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	Show dialog to customize menu and toolbars.

Shortcuts

Mouse: Right click on any toolbar.


Status bar
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Use this command to display and hide the Status Bar, which describes the action to be executed by the selected menu item or depressed toolbar button, the measurement results and current time. The status bar is displayed at the bottom of the MoS window.

Image Processing submenu

Transformations submenu
Rotate 90

Rotate an image 90° clockwise about its center.

Shortcuts

Toolbars: [image: image381.png]



Flip horizontal

Make the mirror transformation for the left and right image sides.

Shortcuts

Toolbars: [image: image382.png]



Flip vertical

Make mirror transformation for the top and bottom image sides.

Shortcuts

Toolbars:[image: image383.png]



Crop

Create a new image by crop of the active image, keeping its region of interest only.

Shortcuts

Toolbars:[image: image384.png]



Correct Background submenu

Correct

Correct the current image - subtract its background. That means equalize its brightness. This command can be applied automatically after each image acquisition, if check the button Correct image background in dialog Acquisition setup.

Shortcuts

Toolbars: [image: image385.png]



Рarameters...
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	Show this dialog to select the type of the background, which can be subtracted from the current image by the command Correct background.

Shortcuts

Toolbars: [image: image387.png]





Black background

Acquire a black background image for the defined acquisition parameters without X-ray radiation

Shortcuts

Toolbars: [image: image388.png]



Filters submenu

Median

Change the current image from original to the median filtered one or wise versa.

Shortcuts

Toolbars: [image: image389.png]



CLAHE
Change the current image from original to the Contrast Limited Adaptative Histogram Equalization filtered one or wise versa.
Shortcuts

Toolbars: [image: image390.png]



Cut peaks

Change the current image from original to the "Cut Peaks" filtered one or wise versa.

Shortcuts

Toolbars: [image: image391.png]



Emboss

Change the current image from original to emboss filtered one or wise versa.

Shortcuts

Toolbars: [image: image392.png]



Sharpening

Change the current image from original to the sharp filtered one or wise versa.

Shortcuts

Toolbars: [image: image393.png]



? submenu

Help
Use this command to display the opening screen of Help. From the opening screen, you can jump to step-by-step instructions for using MoS and various types of reference information.

Shortcuts

Toolbars: [image: image394.png]



Keys: F1

About...

	[image: image395.png]MoS (version 5.12)

X Copyioht ® 20022014
ToNKsb MIFEA

This product s iensed to Seiat 00012

Unknann
Unknawn Company





	Use this command to display the copyright notice and version number of your copy of MoS.

Shortcuts

Toolbars: [image: image396.png]
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