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1.Purpose

The software Introvisor v2.0 (hereafter software, program or Introvisor) is designed for operation with Ultrasonic Law Frequency Flaw Detector A1220 MONOLITH (hereafter device or flaw detector). 

The software provides receiving and processing of data, received with device; and also managing device configurations and online device controlling.

2.Hardware and software requirements.

There are certain hardware and operating system requirements to install and run software. The minimal system requirements are:

CPU Intel

Pentium 3 (500 MHz) or AMD Duron (500 MHz)

USB 1.1 port controller

Graphic adapter, with DirectX support (version 5 or later)

256 Mbytes RAM

Operating system Windows 98/Me or 2000/XP

Some filtration processes may require more reliable system for Introvisor to run quicklier:

CPU Intel Pentium 4 (1.8 GHz) or AMD Athlon XP 1700+.

3.Getting started with Introvisor v2.0

3.1 Software installation.

Run Setup.exe file from software distributive. Then following the installation wizard point to the folder, where you want to install the software. The rest of the installation is carried on automatically.

3.2 Setting up link with device.

A1220 MONOLITH is connected to PC via USB port. 

Install drivers for the device at first. Files with drivers are supplied with software distributive and is located in subfolder Drivers. At the first connection of the device to PC, operating system (hereafter OS) starts device installation wizard. Following the requests of this wizard specify the folder, were the drivers are located. The rest of device installation is carried on automatically. After the device installation is completed, you may start working with the program. 

There are some faults that may occur during device installation:

	Fault description
	Probable reason
	Solution

	OS doesn’t detect any device after connection
	Device is turned off
	Switch on the device and reconnect it to PC

	OS doesn’t detect any device after connection
	Faulty cutoff point
	Connect the device to another cutoff point

	Device installation wizard posts an error, that there are no suitable drivers detected in the specified folder
	Faulty cutoff point
	Connect the device to another cutoff point

	After device installation is complete, OS proposes to reboot system
	Wrong driver files
	Contact to program developer


3.3 Program setup

During the first run of the software, you need to specify (attach) the correct language file, containing all text strings and labels. The first available language file is automatically attached as a default. If you want to attach another language file (other then already specified), then select it with language file select dialog (see Options:  Language item). If there is no required language file in Langs subfolder of program folder, contact your software vendor.

4.Program controls description.
The software window has main menu and tool bar with control buttons:
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4.1 Main Menu:

4.1.1 File: 
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Open file: Loads previously saved file. The choice of the necessary file is made in a standard dialog window of OS. 

The data of different type is saved in files with different extensions: Single realizations – .dtf files; Configurations – .ctf files; Bands - .btf files; Maps - .mtf files. The type of the opened file is indicated in File type part of dialog window. 

Close file: Closes the window with earlier loaded file.  

Save file: Saves data, received from A1220 MONOLITH, to a file. At that the data from active window is saved. Browsing the folder location and file name is made in a standard dialog window of OS. The software automatically sets the necessary file-extension according to data type. 

Export data: Here is submenu with commands for data export to external formats (for data processing in other softwares). Export data works similar to Save file command, except for the file-extension, which depends not only from export data type, but also from the format, to where data is exported. For example, when exporting to SEG-Y format the files will have .sgy extension.

Exit: Exit from software. 

4.1.2 Edit: 
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Copy image: Copies the image from the active window to the clipboard of OS. For more detailed information (see Part Additional Commands and Settings Windows; Item Copy image). When working with Realizations, the A-Scan is copied. For Bands screening windows – the B-Scan is copied. For Maps screening windows – C-Scan is copied.  

Copy data: This command is used for copying data from active window in clipboard of OS. (More detailed see Part Additional Commands and Settings Windows; Item Copy data). In this case for Signal Realizations windows – data from A-Scan is copied; windows with Bands – data from B-Scans is copied; for windows with Maps – data from C-Scan is copied.

4.1.3 Options
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Language select: In this item you can choose the language for command lines, which will be used in the software. (in general the software is supplied with Russian language– file russian.txt). To change language you need to do the following in the dialog window: 
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Language name is given inside the language line file. Language files are lying in Langs subdirectory of the catalog, to which the software is installed!

Attention: Do not make any changes in language file, because this can course error in software operation. 

To create a new language file copy the existing language file to the same directory under any other name and make changes in this new file. The next running software the new file will be available for choosing in language selection dialog window. 

4.1.4 Windows 
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Cascade, Tile Vertically, Tile Horizontally, Minimize all, Arrange all. These commands rearrange the windows on the display. 

Close all. Closes all windows. 
Open windows. There is a list of open windows in the lower part that makes it easier to switch between the windows. 

4.1.5 Help: 

About IntroVisor. This gives the short information about this software (current version, full name, copywrite and other).  

4.2 Managing buttons:

4.2.1 Open file, save file
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 saves received data to the computer and in future load it from disc for reviewing. These buttons have the same functions as commands Open file and Save file from the menu panel. 

4.2.2 Copy data 
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 copies graphic and text data to clipboard from the active window. If there is no active window or there is no data in active window then this function is not available. The buttons have the same functions as Copy image and Copy data from main menu. 

4.2.3 Cascade, Tile vertically, Tile horizontally
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 automatically arrange windows. The same functions as of the commands from main menu.  

Attention! The following buttons are only available at the online work with the connected A1220 Monolith. If you disconnect the device – the buttons turn grey (not available state), if you connect the device again – the buttons become available again. 

4.2.4 Direct control 
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 opens the windows for direct control of the device (Configurations windows) – Parameters control window and A-Scan output window. 

In A-Scan output window is shown the A-Scan of the signal, received from the device. 

Parameters control window shows the list of parameters, available for changing. Click with the left mouse button on the parameter and you will get the adjustments that can be made. To confirm the adjustments, press OK, the new parameter will be sent to the device and in Signal realization window you will see the changed A-Scan (more detailed see the Configuration windows). The configuration of the device that was active when connecting to the PC is considered to be the start configuration in the Software.  

4.2.5 Configurations review and edition 
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 allows reviewing the Configurations (see the description of Configuration type data in the item Data types), saved in non-volatile memory of the device. Press the arrow near this button to get the service menu, where you can choose the necessary Configuration (choose its number). After that the chosen configuration will be loaded from the device and shown in the separate window for Configurations (for more details see the item Configuration windows).  

Under the division line in this sub-menu stays the command Save all configurations. This function is similar to Save file command from the main menu, the difference is in that Save all configurations saves all available in the device configurations in one file. 

4.2.6 Realizations review and control
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 allows reviewing the single Realizations (more detailed see Single Realizations data type in the item Data types), saved in the non-volatile memory of the device. After pressing the arrow on the button you will get the submenu, in which you can choose the necessary Realization (its number). The Realization will be loaded from the device and screened in a separate Realization output window (more detailed see Realization output windows). 

Under the division line in sub-menu stays the Save all A-Scans command. This command is similar to Save file command from main menu, except that all the available in the device Realizations are saved in one file. 

4.2.7 BANDs review and control
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 allows reviewing BANDs (see more detailed BAND data type in the item Data Types), saved in the non-volatile memory of the device. After pressing the arrow on the button you will get the submenu, in which you can choose the necessary BAND (its number). The BAND will be loaded from the device and screened in the BANDs output window (more detailed see BANDs output windows). 

Under the division line in sub-menu stays the Save all BANDs command. This command is similar to Save file command from main menu, except that all the available in the device BANDs are saved in one file.

4.2.8 MAPs review and control 
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 allows reviewing MAPs (see more detailed MAP data type in the item Data Types), saved in the non-volatile memory of the device. After pressing the arrow on the button you will get the submenu, in which you can choose the necessary MAP (its number). The MAP will be loaded from the device and screened in the MAPs output window (more detailed see MAPs output windows). 

Under the division line in sub-menu stays the Save all MAPs command. This command is similar to Save file command from main menu, except that all the available in the device MAPs are saved in one file. 

4.2.9 Division of non-volatile memory of device
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 allows reviewing and changing the division of flash-memory of the device. The memory is divided in several parts, corresponding to data types: A-Scans, BANDs and MAPs. This command allows reviewing and making changes in the division between them (more detailed see Device memory division window).  

4.2.10 Sending configurations in the device
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 allows sending loaded from file configurations to the device. After pressing arrow button you will get the sub-menu, in which you need to choose one of the available commands: Send configuration to the device – at that the configuration from the current Configuration window will be sent to the device; and Send all configurations to the device – at that all configurations from the chosen file will be sent to the device one after another. 


5.Data Types and Output Windows

The software is built on the principle of multiple-windows interface and consists of set of output windows (mapping the data of different types) and controlling windows (in which different parameters of image and other adjustment are made). In the software there are the following data types and related windows (more detailed the settings windows are described in item 6. Additional commands and settings windows):

5.1 Data Types

5.1.1 Configuration. 

Configuration is a set of parameters and settings of the device, at which some kind of data was received. The configuration has the parameters of analogue track (amplification, frequency and duration of sent pulses and other), screening adjustments (maximal depth, signal duration, ultrasound velocity in the material) and parameters of additional signal proceeding (averaging number). For some data types there are their own additional parameters, specific for each type. 

5.1.2 Adjustments of the device. 

The adjustments of the device has the general settings, which do not influence the data reception: these are contrast, language and so on. And here also concerned the division of non-volatile memory of the device. 

5.1.3 Single realization (realization, vector). 

Vector is a single realization (echo-signal, through signal) and consists of samples set of this signal. Realization can be screened in non-rectified form, in module form (filled or not filled) or signal envelope form. 
For every Single realization there is a configuration in the software, at which this realization was received, and which can be used for further signal proceeding. 
All other data types consist of sets of Realizations and in their output windows they have an area (field), in which one of the Vectors forming these types is represented. 

5.1.4 BAND.  

BAND is a number of realizations, saved in one configuration (at the same parameters of the device). It is supposed, that A-Scans, which form the BAND, where received and saved in the device according to the Operation Manual of A1220 Monolith. 
As the same configuration is used for all Realizations in BAND, then together with the BAND only this configuration is saved. BAND configuration has additionally (additionally to the single realization configuration) the following parameters: step between the realizations along the line (in mm) and number of Realizations in BAND. 

5.1.5 MAP. 
MAP is a number of realizations, saved in one configuration (at the same parameters of the device). It is supposed, that A-Scans, which form the MAP, where received and saved in the device according to the Operation Manual of A1220 Monolith.
As the same configuration is used for all Realizations in MAP, then together with the MAP only this configuration is saved. MAP configuration has additionally (additionally to the single realization configuration) the following parameters: step between the realizations horizontally and vertically (in mm), number of Realizations horizontally (number of columns), number of realizations vertically (number of lines).

5.2 Output windows types

5.2.1 Output windows for Single realizations: 

In the head of the window stays the number of Realization in the memory of the device and the name of Configuration, in which the Realization was received. If the Vector was loaded from a file, then in the head of the window will stay the full name of the file and the number of Vector. 

On the graphic field you will get the image of Realization in A-Scan form, as it was saved in the device (signal type, depth and sweep duration).

Y-scale division is in percents (for non-rectified signal 0 point is situated in the center of scale and the range is –100..+100).

X-scale division is the same as was when the Realization was saved in the device (mm or us, signal duration).  
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5.2.2 Output windows for Configurations: 

In the head of the window stays the number and the name of editing Configuration. To edit the name of Configuration, double click on the head of the window and you will get a new window, in which you can make changes in the name. If the Configuration was loaded from file, then the name will contain also the full name of file too.  

Inlays «Parameters of testing object» and «Tract parameters» include the list of parameters available for changes with their meanings. For changes you will get the special pop-up windows, which appear after you click the meaning of the parameter subjected for changing. 
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Inlay «Buttons of direct control» contains the buttons to control the amplification in device tract, sweep duration and type of signal representation.

Attenuation group contains buttons for changing attenuation level in analogue tract and have the same functions as the keys on the device display. The meaning of attenuation can be indicated in a special window, which opens after pressing the mark (on the figure 1 is shown the Amplification value of 61 dB). 

Sweep duration group – these buttons are used for setting the duration of received signal and have the same functions as on the keyboard of the device. 

Signal type group – is used for changing the signal type representation. Only one signal type can be chosen at the same time. All signal types, except for the Hilbert Envelope, are the same as in the device menu. The Hilbert Envelope type is received with special filled rectified signal processing procedure.
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Figure 1 Inlay “Direct control buttons” 

 For making changes in Configuration, a special Output window for Single Realization is automatically created, so that User could see changing of which parameters influence the signal view and how (is only available at connected device). Such window depends on the Configuration window and is created and shut together with it.

5.2.3 Output windows for BAND:
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Figure 2. Window with B-Scan

The head of the window has the number of BAND and the name of Configuration, at which the BAND was received and saved. If the BAND is loaded from file, then the head will have also the full name of the file. 

The B-Scan field contains the image of B-Scan, built from Realizations of the Band, screened from left to right starting from 0 realization. 

With Current A-Scan Slider (vertical cursor) the User can choose the realization that will be represented on the right window – backup window of Current A-Scan. Move the Slider with pressed left mouse button. For convenience, the mouse cursor will turn to vertical line, if it is above the Slider and it can be moved. 

The lower horizontal axis division shows the numbers of A-Scans along the B-Scan. The Figure 2 represents the B-Scan that consists of 60 realizations, the Slider is on the 44th A-Scan, which image is represented in Current A-Scan window on the right. 

The Depth divisions are related both to the A-Scan window and to B-Scan field.

The Color gradation (in the upper part of A-Scan window) shows the relation between the signal level (related to the A-Scan field) and the color/brightness of the point on B-Scan. That means that each A-Scan sample is given its Color/brightness according to Color gradation and this point is marked with the given color on the B-Scan. 

All the signals with the level lower then the lower level slider are marked on the B-Scan with the same color (left part of color gradation on figure 2 – white color). All the signals higher then the upper level slider are marked with the same black color (see figure 2). For easier orientation the mouse cursor takes the form of vertical line, if it is over any of these sliders, and it can be moved.

5.2.4 Output window for MAP:
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The head of the window contains the number of the MAP and the name of configuration, at which the MAP was made. If the MAP was loaded from file, then in the head will additionally be the full name of the file. 

The C-Scan field has the image of C-Scan, built from all realizations, corresponding to the depth marked with the Current Depth Slider in Current A-Scan window.  Each rectangle corresponds to one A-Scan of the MAP. Because of the limited sized of MAP (set in advance) and can be not fully filled (if not all realizations were taken), then for convenience of Users the saved A-Scans are marked with red crosses on C-Scan field. The colors of rectangles correspond to the color gradation in A-Scan window.  

The divisions of C-Scan scales show the numbers of realizations in MAP (the number of line and of column). The horizontal axis division correlate C-Scan and B-Scan, and the vertical axis correlate C-Scan and D-Scan (is the same for both –Scans).

The B-Scan field has the image of B-Scan, built from Realizations that were chosen with Current B-Scan Slider. The quantity of realizations in B-Scan is the same as the quantity of columns in MAP. 

The division of depth is related to Current A-Scan field and to B-Scan field. 

The D-Scan field shows the image of D-Scan, which is chosen with Current D-Scan Slider. The quantity of realization is the same as the quantity of lines in the MAP. All the other characteristics of this field are the same as of B-Scan field. 

The Current B-Scan and D-Scan Sliders can be moved with the mouse with the pressed left button. The mouse cursor turns to vertical (for B-Scan) or horizontal (for D-Scan) line, and if it is over one of the Sliders it can be moved.

In the Current A-Scan field will be shown the realization that lies on the cross of B-Scan and D-Scan Sliders in C-Scan field. This A-Scan can be used for detailed A-Scan visualization and adjustment of color gradation level. There is a current depth Slider in this field, with which the depth of C-Scan for imaging can be chosen. The upper position of Slider corresponds to 0 us, and the lower to the maximal duration of the saved vector.  

5.2.5 Output window for device memory markup:
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Figure 3 Window with flash memory distribution

Non-volatile memory of the device (flash-memory) is used for saving settings, results of measurements and signal realizations of the device. In the memory of A1220 Monolith can be saved up to 20 Configurations, up to 60 single signal realizations and BANDs and MAPs.
One part of Flash-memory (fixed volume) is supposed for Configuration and Single signal realizations, another part can be divided between MAPs and BANDs. 
The memory window – is a colored rectangle, each part of the memory supposed for different data types has its own color. The relation between the data type and the color is set in the legend. For example on the figure 3 – the yellow color corresponds to the Single realizations memory part, brown – for MAPs, blue – for BANDs.

If the User needs to remap the memory (for ex. to leave more memory space for MAPs and less – for BANDs) then you need to put the mouse cursor on the gap between the colored parts (light grey line between blue and brown, for ex.) and pressing and holding the button, move the division to the necessary position. 

ATTENTION! When remapping the flash-memory all the content from it will be cleared, that means that ALL earlier saved BANDs and MAPs will be deleted from the memory. That’s why if you do not want to save the made changed in the device, you need to cancel the action with pressing Cancel Markup, the window after that will close without saving the new division. 

When pressing Apply Markup button and the window will be closed with the new distribution of the memory. At that all the previously saved BANDs and MAPs will be deleted. 

Pressing Clear Memory the User can delete all the data from the memory of the device without changing its division. This action is applicable at once and the User can NOT cancel it. 

6. Additional commands and settings windows 

In most of the output windows there are the data imaging parameters (signal type, color gradation, filter order and other) that can be changed or actions indirectly influencing the imaging (copy data, review Configuration and other) that can be made.

Most of these functions are activated in pop-up menu appearing under the mouse cursor, it press right button in any place of the window.

6.1 General commands for different data types 

6.1.1 Review Configuration (for single Signal Realization, BANDs and MAPs) 

For each of this data type there is a Configuration, at which the data were received and saved. The brief list of the configuration parameters is given in the pop-up hint, which can be received at placing the cursor in fields of A-, B-, C- or D-Scans. 
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If this window prevents data analyze it can be hidden/shown with one click of left mouse button. 

6.1.2 Copy data/image to clipboard (for single Signal Realizations, BANDs and MAPs) 

There is a possibility of copying different data type to the clipboard both in picture type and in types of figures, divided with tab symbols. When pressing the right mouse button on the chosen field you will get the pop-up menu, consisting along with other commands (specific for each data type) Copy Data and Copy Image commands. 
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Copy image. 

The chosen image field will be copied to clipboard, from which it can be pasted to any software, applicable for pixel image screening. This command will copy only that field, in which the pop-up menu was selected (pressed right mouse button). For example, if choose this command in MAP screening window in A-Scan field, then the image of A-Scan will be copied to the clipboard.

Copy data. 

On this command the digit (figures) data, on which the image was built will be copied to the clipboard. From it they can be pasted to any software, applicable for operation with Tab delimited tables. This command will copy only data from that field, in which the pop-up menu was selected (pressed right mouse button).
For example, if in MAP screening window you will open the pop-up menu in the field of additional A-Scan, then the order of A-Scan samplings will be copied to clipboard; for Single realization – the order of samplings from 1st to the last (one-dimensional vector); for B-Scan, D-Scan and C-Scan – the two-dimensional array from upper left corner.
The range of sampling meanings depends on the signal type, see below:

	Signal mode, Envelope
	RF-Signal

	0…127
	-127…127


6.1.3 Color gradation type (for BAND and MAP windows)

There are three types of color gradation possible in the software: 


  Black/White direct – to minimal meaning corresponds the white color, to maximal meaning – black color: 
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; 


Black/White inverted – to minimal meaning corresponds the black color, to maximal meaning – white color: 
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; 
         


Thermo-colors – to minimal meaning corresponds blue color, to maximal – red color, between them – green color:
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Selection of color gradation type is made in a pop-up menu which can be opened with right mouse button click on the color gradation: 
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6.1.4 Reception from device (loading from file) (for Configurations, Single Realizations, BANDs and MAPs) 

When receiving data from the device or loading the file on the PC, one window with the corresponding data type will be opened. If it necessary to review the further data (2nd, 3rd, 4th and other Configurations, Single realizations, BANDs or MAPs) it is necessary to open the pop-up menu (with the right button click on the corresponding field). If there are more data of this type available in memory of the device (or in file),  then there will be a list of available data and the commands.
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Figure 4. Part of the pop-up menu with single realizations available for loading 

Figure 4 shows the case, when 2 realizations additionally available for loading, and it is possible to load from the device or from file each of them. For that press the left button on the necessary item. The new data will be loaded in the same window. 

6.2 Settings windows for different data types 

6.2.1 Color adjustment for Realization image 

It is possible to adjust the colors used for Realization imaging (the color of signal, division marks, background and other). The chosen settings are used for realization image in Single Realization output window and in all auxiliary fields of Current A-Scan for Current A-Scan fields in MAP and BAND windows. 

All the color settings are saved in colorscheme.cfg file and are used for further work. The adjustment dialog is opened with Color Adjustment command, which stays in all pop up menus of A-Scan fields. 
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6.2.2 Signal type adjustment

In this adjustment dialog it is possible to change the signal for A-, B-, D- and C-Scans. This setting is used for signal screening in all fields types of the window, where it was chosen (that means, if you change the signal type in MAP output window, then the image in all fields of this window will change). 

The dialog window opens with Signal form command, which stays inn all pop-up menus, called with right mouse button click in any A-Scan field.
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6.2.3 Adjustment of smoothing level (for BAND and MAP output window)

B-, D- и С-Scans have rather a small data volume and when screening on the display it looks like a number of rectangles

 [image: image32.png]


                , 

where each rectangle corresponds to the A-Scan. For better view it is possible to smooth the image. The command Smoothing level command stays in pop-up menus for B-Scans, D-Scans or C-Scans output windows (for BANDs and MAPs windows). This command opens the smoothing level adjustment window.
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Move the slider with pressed left mouse button and get the necessary smoothing level. To confirm smoothing adjustment press OK. Find below the example of smoothed picture:
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For MAP output window the smoothing will be applied at the same time for B-, D- and С-Scans. 

ATTENTION! The speed of smoothing procedure directly depends on the window size (the more the BAND or MAP window is, the more time takes the procedure. For better and quicklier operation of the software, it is recommended to use PCs with Intel Pentium 4 or Athlon XP.

6.2.4 External filters.

There is a possibility for using the external signal proceeding means, made as digital filters, supplied in separate library (with the Introvisor v.2.0 only the minimal set of these filters is supplied).

There is a special filter type for each data type (for Maps – several filters can be used) and several filters can be used in order one after another (Filters order). Filters order – is a set of external filters, for which the order of their application is set (which one is used first, second and so on).

Organizing the Filters order for each window type is made with the corresponding command. For MAP output window – command 3-D Filters (for C-Scan field), D-Scan Filters (for D-Scan field), B-Scan Filters (for B-Scan field) and A-Scan filters – for single realizations field. Each of these commands opens the filter order adjustment window, that has the similar managing principles. That’s why following we will describe as an example, how to organize filter order for Single realizations.
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The window has the list of available filters (the location of filters library see in the attachment 1). There is a place for mark near each filter. The filters are called after the file names from the library, where they are located. 
To add the filter in the order, put the mark near the necessary filter. To move the filter “upper” in the order (so for ex. it will be used 1 step earlier) press left mouse button 1 time on the name of the filter (only chosen filters are available for movement).
To confirm the made filter order press OK and all the filters will be applied to the output window, for which it was organized. 
To cancel the filters open the filter window one more time, cancel all marks (remove the marks) and press OK again. The signal will return to the initial view.

After filtering process already filtered data is copied to clipboard or saved to file. That’s why if you open the file after that there will be no filters for this realization, thought in reality this realization has already been filtered.

Attachment 1. Filters library location. 

All filters libraries that are used in this Software are located in sub-directory Lib of the main software directory. 

In the very Lib directory there is a SegCreateDLL.dll library, which is necessary for correct operation of the software (it provides data export in SEG-Y format). There are 3 sub-directory in it: Single, BandScan and MapScan. They contain filter libraries fоr different data types. 

In Single subdirectory there are the filter libraries for Single Realizations. In this subdirectory there is library Hilbert.dll, which is necessary for correct operation of the software (it provides signal screening in the form of Hilbert Envelope) and additional libraries. 

In Bandscan subdirectory there are the filter libraries for BANDs. There are only the additional libraries in this sub-directory. 

In Mapscan sub-directory there are the filter libraries for MAPs. There are only the additional libraries in this sub-directory.
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