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 1)ÎÔÒÏÄÕÃÔÉÏÎ 

1.1 CƻǊŜǿƻǊŘ 

The UPEC instrument and UPECView software are designed to be compact, robust, easy to use and to 

take advantage of the modern developments in electronics, software engineering and user interfaces. 

The whole kit is thought to facilitate the life of the inspector from portability to advanced features, not 

normally found in this class of instruments, such as report generation. Sensima inspection thanks you 

for your trust and custom and hopes that you will enjoy using this inspection kit. 

1.2 Iƻǿ ǘƻ ǳǎŜ ǘƘƛǎ ƎǳƛŘŜ 

 
WARNING 

¢Ƙƛǎ ƎǳƛŘŜ ƛǎ ƴƻǘ ŀƴ 9ŘŘȅ ŎǳǊǊŜƴǘ ŎƻǳǊǎŜ ŀƴŘ ŘƻŜǎ ƴƻǘ ǊŜǇƭŀŎŜ ƛƴ ŀƴȅ ŦŀǎƘƛƻƴ ǘƘŜ ǳǎŜǊΩǎ 
NDT training. Since the UPEC instrument complies with ISO 15548-1 2013, the reader 
is referred to it and to ISO 12718 for complementary information. 

User manuals are generally tedious and boring to read. We tried to make this one a little bit more 
entertaining by focusing on how to get quickly started with the instrument, deferring the more 
gruesome details for later.  

We therefore strongly recommend to unpack the kit and check that all necessary components are 
present according to chapter 2 (Content of the boxύ ŀƴŘ ǇŜǊŦƻǊƳ ǘƘŜ ǎǘŜǇǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ άQuick 
Start Guideέ ƛƴ ŎƘŀǇǘŜǊ 3. 

Chapter 4 describes the UPEC instrument specifications and chapter 5 goes through all the features of 

the UPECView software. We recommend to use these as reference or to discover the more advanced 

features of the UPEC inspection kit. In principle, the user interface is designed to be self-explanatory 

and quickly understandable by trained NDT personnel, meaning that with a little bit of trials and errors, 

any user should be able to discover and use most of the features with limited need for the manual. 

Chapter 6 describes the procedure to install UPECView on another machine and can be skipped if you 

do not intend to do so. 

Chapter 7 gives some tips for an efficient use of the UPEC kit while chapter 8 tries to give solutions to 

common (or extremely rare but very annoying) problems you may encounter. 

 
NOTE 

Despite our care and dedication to maintain the documentation current, some (small) 
differences may occur between the interface described in this guide and the one having 
been shipped with your device. In general, you should refer to the embedded help in 
the software in such cases. Furthermore, several tips and procedures described here 
depend on the operating system used by your display device (tablet or PC) and might 
not be directly applicable to yours. In this case, please refer to the help in your 
operating system. 
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Figure 1: Partial content of the UPEC inspection kit. The waterproof carrying case, the USB key and the tablet are not shown 

2.1 ¦t9/ ¦{. ǾŜǊǎƛƻƴ 

The kit is self-contained and allows to perform a standard inspection straight out of the box. It is 
composed of: 

¶ A waterproof carrying case containing: 
o (1) {ŜƴǎƛƳŀΩǎ ǳƭǘǊŀǇƻǊǘŀōƭŜ 9/ ǘŜǎǘŜǊ ό¦t9/ύ 
o (2) EC probe 
o (3) Probe cable with Fischer 4-pin connectors to connect the probe to the UPEC 

tester 
o (4) USB cable to connect the UPEC tester to the tablet or a PC 
o USB key with drivers, software and electronic documentation allowing an optional 

installation on another PC 

¶ Tablet with preinstalled software 

1 

2 
3 

4 
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Figure 2: Content of the UPEC WR inspection kit. 

2.2 ¦t9/ ²w ǾŜǊǎƛƻƴ 

The Wireless Rugged version of the UPEC tester comes with: 

¶ A waterproof carrying case (6) containing: 
o (1) {ŜƴǎƛƳŀΩǎ ǳƭǘǊŀǇƻǊǘŀōƭŜ ǿƛǊŜƭŜǎǎ ǊǳƎƎŜŘ 9/ ǘŜǎǘŜǊ ό¦t9/-WR) 
o (5) Bluetooth antenna 
o (2) EC probe  
o (3) Probe cable with Fischer 4-pin connectors to connect the probe to the UPEC 

tester 
o (4) USB cable to connect the UPEC tester to the tablet or a PC (not shown in Figure 2, 

see Figure 1) 
o (13) USB key with drivers, software and electronic documentation allowing an 

optional installation on another PC 

¶ (7) Rugged tablet with preinstalled software 

¶ (8) Battery pack with (short) USB cable (9) to connect to the UPEC tester 

¶ (10) Soft case with tester and battery pack enclosures as well as straps to hold up to two EC 
probes. The soft case can be attached in diŦŦŜǊŜƴǘ ǿŀȅǎ ǘƻ ǘƘŜ ƛƴǎǇŜŎǘƻǊΩǎ ƎŀǊƳŜƴǘ όŜΦƎΦ ǘƻ 
the waist belt).  

¶ (12) Multi-country dual-USB charger and USB cable (11) for tablet. 

2.3 hǘƘŜǊ ǾŜǊǎƛƻƴǎ 

¢ƘŜ ƻǘƘŜǊ ǾŜǊǎƛƻƴǎ ƻŦ {ŜƴǎƛƳŀΩǎ ¦t9/ ǘŜǎǘŜǊΣ ŜΦƎΦ 

¶ UPEC io (with input/output features such as TTL alarms and/or encoder inputs) 

1 2 

6 

3 

7 

11 
12 

10 

8 

9 

13 

5 
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¶ UPEC MC (multi-channel instrument for EC arrays of up to 32 coils) 

¶ UWEC (underwater UPEC EC tester) 

may come with a different packaging, additional cables and different probes. 

2.4 DŜƴŜǊŀƭ ƴƻǘŜǎ ŦƻǊ ŀƭƭ ǾŜǊǎƛƻƴǎ 

1. The delivered EC probe and tablet may depend on your specific order 
2. Two notches (0.3 and 1 mm deep) are available on the Aluminium front panel of the UPEC tester 

allowing a quick functional test of the system. 

 



Quick Start Guide 

8 

 31ÕÉÃË 3ÔÁÒÔ 'ÕÉÄÅ 

3.1 DŜǘǘƛƴƎ ǎǘŀǊǘŜŘ ǿƛǘƘ ǘƘŜ ¦t9/ ƛƴǎǇŜŎǘƛƻƴ ƪƛǘ 

Here are step-by-step instructions on how to perform a simple eddy current inspection including the 
generation of a report with the UPEC inspection kit. You should not hesitate to experiment several 
gestures when mentioned to get a better feel of the interface. 

Here, you will learn to: 

¶ Connect to the UPEC instrument 

¶ Perform a liftoff rotation and manipulate the data 

¶ Measure the signal from a reference defect 

¶ Save the data and generate a report 

¶ Load the data 

 
TIP 

 

Controls such as the phase angle setting are extremely powerful as they 
combine a slider and text or numeric keyboard inputs but they require a 
ƭƛǘǘƭŜ ōƛǘ ƻŦ άƎŜǘǘƛƴƎ ǳǎŜŘ ǘƻέ. The general principles of the user interface 
are described in section 5.2.1 and these controls are explained in section 
0, just after this tutorial. 
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 UPEC USB UPEC WR 

1. Connect the probe to the UPEC tester using the probe cable in the kit 

 
Figure 3: Example of connection for the UPEC USB (note that the tablet shipped in the kit may be different 
from the one shown here). For the UPEC WR tester, connect it to the battery pack with the provided USB cable 
and not to the tablet. 

2. Connect the UPEC tester to the tablet or PC 
using the USB cable 

Connect the UPEC tester to the battery pack 
using the (short) USB cable in the kit. 

3. Start the UPECView software either by 

¶ double-clicking on the UPECView icon on the desktop 

 
¶ starting UPECView from the Windows 8 main screen: 

press the Windows key ( ), type U P E C and click on the UPECView item in the list 

¶ starting UPECView from a (Windows 8) tile with all the settings for an inspection 
task 

A logging window will open followed by the opening of the communication window allowing 
to choose how to connect to the device 

4. Select the appropriate USB communication 
port from the first panel (Serial over USB 
ports) and click OK. 

/ƭƛŎƪ ƻƴ ǘƘŜ ǎŜŎƻƴŘ ǘŀō ά.ƭǳŜǘƻƻǘƘ κ {ŜǊƛŀƭ 
ǇƻǊǘέΣ ǎŜƭŜŎǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 
port and click OK 
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 If you do not select any, the first listed communication port will be used. 

See also: 

¶ Finding out which communication port my UPEC device is using (7.1) 

¶ Connecting to a device (5.3) 

5. UPECView connects to your instrument and displays the main empty acquisition window 

 

6. tǊŜǎǎ ǘƘŜ άtƭŀȅέ ōǳǘǘƻƴ ό). 

The acquisition starts immediately and the button changes to 

άPŀǳǎŜέ ό). 
 

 

7. Put the probe on the calibration sample (or the tester body or front 
ǇŀƴŜƭ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƴƻǘŎƘŜǎ ŦƻǊ !ƭǳƳƛƴƛǳƳύ ŀƴŘ ǇǊŜǎǎ ǘƘŜ ά.ŀƭŀƴŎŜέ 

( ) button. The signal is now shifted to the center of the axes (i.e. 
towards (0,0)). 

 

 

8. Perform several liftoff movements1 ǿƛǘƘ ǘƘŜ ǇǊƻōŜ ŀƴŘ ǇǊŜǎǎ ǘƘŜ άtŀǳǎŜέ ōǳǘǘƻƴ ό) to 
stop the acquisition. You should obtain something similar to the screen on the side. 
Depending on your preference settings you may be asked if you want to save the data, in 
which case you can safely ŀƴǎǿŜǊ άbƻέ όǿŜ ǎƘŀƭƭ ǎŀǾŜ ǘƘŜƳ ƭŀǘŜǊύΦ 

                                                           
1 Lift the probe off the surface up to a distance of a few inches (5 to 10 cm), bring the probe back towards the 
surface until putting it back in contact and repeat this several times. 
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9. Rescale the signal to make a better use of the screen space 

tǊŜǎǎ ǘƘŜ ά!ǳǘƻǎŎŀƭŜέ ό). 

You can also: 

¶ Pan the data: touch the plotting area and then touch and drag your finger 

¶ Zoom in or out: touch the plotting area and then make a pinch (in or out) gesture with 2 fingers 

¶ ½ƻƻƳ ōƻȄΥ ǘƻǳŎƘ ǘƘŜ ǇƭƻǘǘƛƴƎ ŀǊŜŀ ŀƴŘ ǇǊŜǎǎ ǘƘŜ Ψ½Ω ƻƴ ǘƘŜ ƪŜȅōƻŀǊŘΤ ǘƘŜƴ ǘƻǳŎƘ ŀƴŘ ŘǊŀƎ ǘƘŜ ōƭǳŜ ōƻȄ 
around the region of interest. 

 

10. Rotate the signal using the phase control until the liftoff signal is horizontal and oriented 
towards the left. 

To use the control: touch it without releasing your finger from the screen and slide your finger on the screen in 
any direction (drag). The control turns green and the phase angle is constantly updated. See also section 5.2. 

Air point 
Material point 
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NOTE 

This angle is a quick way to access the more general rotation filter. It is 
important to notice that there is a clear distinction between instrument 
settings, i.e. the settings affecting the measurement before digitization 
and processing chain ones, such as the rotation here, which can be altered 
and reverted at any time after the measurement. 

 

11. wŜǎǘŀǊǘ ŀƴŘ ŀŎǉǳƛǎƛǘƛƻƴ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ άtƭŀȅέ ōǳǘǘƻƴ ό) again. Put 
the probe back on the material and slide it across the reference 

ƴƻǘŎƘŜǎΦ ¢ƘŜƴ ǇǊŜǎǎ άtŀǳǎŜέ ό).  
 

12. If you cannot see all the notch signals, you can adjust the amount of time which is displayed 
ǿƛǘƘ ǘƘŜ άtŜǊǎƛǎǘŜƴŎŜέ ŎƻƴǘǊƻƭΦ 

By default, only the last 2 seconds of data are displayed, but by changing the persistence setting, you can alter 
this to your needs either during the acquisition or after. 

 

13. To go deeper into signal analysis, show the time traces (1). You may have to recenter 
somewhat the signal (2): touch the impedance plane plotting area and the touch and drag 
around.  Finally, you can use the time range selector to choose which part of the signal you 
want to display (3). 
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Time range selector: Touch and drag on an empty region of the time range selector to create a new range (blue 
box). The amount of signal displayed and the persistence are constantly updated as you drag. To modify an 
existing range, you can touch and drag either near one extremity of the box to enlarge it or near the middle of 
the box to move it around. 

 

14. We shall measure the signal from the largest notch.  

1. First narrow the time range selection to display only the interesting part of the signal. 
2. Bring up the signal processing settings 

( ). 
3. Select ǘƘŜ ά±ƛŜǿŜǊ όtƭƻǘǎύέ ǘŀō 
4. !ŎǘƛǾŀǘŜ ǘƘŜ άǎƘƻǿ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻέ ƻǇǘƛƻƴ 

The default annotation appear in the plotting area. 

 

 5. Narrow the region used to compute the annotation by moving the top and bottom 
gates. 

6. Click on the ά/ƻƳǇǳǘŜέ ōǳǘǘƻƴ 

The length and orientation of the measured signal are shown in the balloons on the plot and 
in the settings panel. 

1 

3 

2 

1 

2 

3 

4 
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¢ƘŜ άōŀƭƭƻƻƴǎέ Ŏŀƴ ōŜ ƳƻǾŜŘ ŀǊƻǳƴŘ ōȅ ǊƛƎƘǘ-clicking and dragging.2 

 

15. [ŜǘΩǎ ƴƻǿ ǎŀǾŜ ǘƘŜ Řŀǘŀ όŀƴŘ report). 

hǇŜƴ ǘƘŜ ǘƻƻƭōƻȄ ǇŀƴŜƭ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ ά¢ƻƻƭōƻȄέ ōǳǘǘƻƴ ό). 

 
 

16. tǊŜǎǎ ǘƘŜ ά{ŀǾŜέ ōǳǘǘƻƴ ό) at the top of the panel. 

A dialog about the content of the report appears in the center of the screen. 

Note: If you do not care about the report and only want to save data, you can completely ignore this and click 
άhYέ ǘƻ ŎƻƴǘƛƴǳŜΦ Lǘ ƛǎ ƘƻǿŜǾŜǊ ƘƛƎƘƭȅ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ Ǉǳǘ ǎƻƳŜǘƘƛƴƎ ǊŜƭŜǾŀƴǘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ όŀǘ ƭŜŀǎǘ ŎƻƳƳŜƴǘύ 
to be able to quickly browse through data later without having to open each file one by one. 

                                                           
2 This is using a mouse. With a pen, this can be reproduced by pressing one of the pen button and dragging. It is 
not possible to do this with a touch gesture. 

2 

5 

6 
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17. The inspection report is presented with the 
most useful fields first. Put an empty 
component name and fill something into the 
άŎƻƳƳŜƴǘǎέ ŦƛŜƭŘ. 

If you scroll down, you will see that you can 
add (among others): 

¶ A picture to the report 

¶ Company logo and address 

¶ Inspector name 

Note that the changes you make in those fields 
are constantly stored on disk, meaning that 
the next time you save data, you are presented 
with all the fields and values from the last 
report.  

/ƭƛŎƪ άhYέ ǘƻ ŀŎŎŜǇǘ ǘƘŜ changes and close the 
dialog. 

 

 

18. The standard Windows save panel appears. Choose in which directory you want to save the 
data (by default it is in the SensimaInspection folder in your Documents directory). Give a 
ŦƛƭŜ ƴŀƳŜΣ ŜΦƎΦ άŎŀƭƛōǊŀǘƛƻƴέ (the extension is automatic since the data is saved in several 
ŦƻǊƳŀǘǎύ ŀƴŘ ŎƭƛŎƪ ά{ŀǾŜέΦ 

The data and report have been saved to disk. 
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19. Open a Windows File Explorer window (e.g. 
using the taskbar3 or with the windows key or 
button) and go to the folder you saved the 
data in (here: Documents > SensimaInspection 
> demo). Open the Word document with the 
name you chose (here: calibration.docx). 
Word opens.4 

The number of files depends on your settings in the 
ǇǊŜŦŜǊŜƴŎŜǎΦ ¢ƘŜ Ƴŀƛƴ Řŀǘŀ ŦƛƭŜ Ƙŀǎ ǘƘŜ άǎƛŘŀǘŀέ 
extension. When exported to other formats (e.g. .csv for 
Excel or .mat for Matlab®), the processed data is saved 
with the same base file name and the raw data is saved 
in a file with _raw appended to the name. 

 

 

 This is a typical view of the generated Word document with the fields from the inspection 
data form, the plots that were visible on the screen and the different settings. For instance, 
you could modify this document in-place or copy/paste elements of it in another Word 
document before delivering the final report. 

Note: the company logo (Sensima inspection here) is the one you have selected in the inspection data form. 

 

20. ¢ƻ ŎƻƴŎƭǳŘŜΣ ƭŜǘΩǎ ƭƻŀŘ ǘƘŜ Řŀǘŀ ǿŜ Ƨǳǎǘ ǎŀǾŜŘ 
back in UPECView. 

PǊŜǎǎ ά¢ƻƻƭōƻȄέ ōǳǘǘƻƴ ό) if necessary to 
ǎƘƻǿ ǘƘŜ ǘƻƻƭōƻȄ ǇŀƴŜƭ ŀƴŘ ǘƘŜ ά[ƻŀŘέ ōǳǘǘƻƴ 

( ). A standard Windows Open dialog 
appears. 

 

                                                           
3 LŦ ¦t9/±ƛŜǿ ƛǎ ƛƴ άCǳƭƭ ǎŎǊŜŜƴέ ƳƻŘŜΣ ȅƻǳ Ƴŀȅ ƴƻǘ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǘŀǎƪōŀǊΦ ¸ƻǳ Ŏŀƴ ƭŜŀǾŜ ǘƘŜ full screen 
mode by toggling the full screen state in the toolbox panel () or touching/clicking in a plot area and press the 
ΨŦΩ ƪŜȅΦ 
4 You need Microsoft Word installed on your system for you to be able to view and modify the generated reports 
(The generation will work irrespective of the presence of Word on your system). If this is not the case, you can 
use the HTML file which opens in your default internet browser. Note that depending on your tablet option, a 
one-year subscription to Office 365 may be included, but you need to activate it before trying to start Word.  
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Select the SIDATA file you want to load (here: 
ŎŀƭƛōǊŀǘƛƻƴΦǎƛŘŀǘŀύ ŀƴŘ ŎƭƛŎƪ άhǇŜƴέ όƻǊ 
double-click on the file). 

 

21. The data is loaded (this may take a few seconds) and is shown in a new window. 

bƻǘŜ ǘƘŀǘ ǘƘŜ tƭŀȅ ōǳǘǘƻƴ Ƙŀǎ ōŜŜƴ ǊŜǇƭŀŎŜŘ ōȅ ŀ ά/ƭƻǎŜ ǿƛƴŘƻǿέ ōǳǘǘƻƴ ŀƴŘ ǘƘŀǘ ǘƘŜ 
ά.ŀƭŀƴŎƛƴƎέ ōǳǘǘƻƴ Ƙŀǎ ŘƛǎŀǇǇŜŀǊŜŘΦ 

/ƭƛŎƪ ƻƴ ǘƘŜ ά{Ƙƻǿ Ŧǳƭƭ Řŀǘŀέ ōǳǘǘƻƴ ŀƴŘ ƻƴ ǘƘŜ ά!ǳǘƻǎŎŀƭŜέ ƛŦ ƴŜŎŜǎǎŀǊȅΦ 

All the processing chain settings are accessible and can be altered if desired, including the 
time range selection. It is therefore possible to generate another report with different views 
from the same data by saving the data from this window (normally with a different file name 
if you do not want to overwrite the previous report). 

 

   

This concludes the overview and quick tutorial about the UPEC instrument and UPECView software. 
For a more in-depth description, the reader is referred to chapters  4 and  5. 
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3.2 ¦ǎƛƴƎ ǘƘŜ ŎƻƴǘǊƻƭǎ 

1. 

 

Controls work both as a slider and as a text or numeric input box. 

2. 

 

 

 

 

Put your finger on the control and start dragging leaving it on the screen 

(do not release it from the screen). The control changes color while you 

slide. The value decreases when you slide towards the left or bottom of 

the screen and increases when you move towards the right or the top of 

the screen. The changes are immediately applied to the signal (if relevant 

as for the phase angle shown here). Once you are satisfied with the result, 

take your finger off the screen. 

2b. 

 

 

Alternatively, if you want to enter a precise value (with the keyboard): 

¶ Tap on the control and release your finger from the screen 

¶ The control turns white and the value is selected 

¶ Use the keyboard to enter the desired value (if the on-screen 

keyboard does not appear immediately, you can bring it up by 

clicking on the keyboard icon in the taskbar). 

¶ Press enter on the keyboard to validate your input or click or tap 

elsewhere on the screen. The changes you entered are applied at 

this moment. 
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 44ÈÅ 50%# ÉÎÓÔÒÕÍÅÎÔ 

The UPEC family of testers are general-purpose eddy current instruments as per ISO 15548-1 2013. For 
the purposes of this document, the terms and definitions given in ISO 12718 apply. 

4.1 ¦t9/ ¦{.Σ ¦t9/ ²w 

 
The basic version of the UPEC tester comes with two excitation and acquisition units allowing for dual-
frequency measurements (simultaneous injection) on a single eddy current probe. 

 

Type of instrument General purpose eddy current instrument 

Power supply 5 V USB powered, 100 mA typ. current draw 

24h+ instrument battery life with the included USB battery 

Safety CE, FCC Part 15B, RoHS,  

Technology Signal proc.:   Analogue preamplification and demodulation 

   Digital outputs and filtering 

Settings:   Manual, remote controlled, stored, preset 

Outputs:   Digital components outputs, optional TTL alarms 

Excitation:   Single frequency, dual frequency 

Physical presentation Weight:   90g (3.2 oz.) 

Size:    45 x 60 x 18 mm3 (1.8 x 2.4 x 0.7 in3) 

Connectors:   USB mini A socket, Fischer 102 4-pin 

Environmental effects Warm-up time:  0s for typical use 

   200s for full precision 

Ingress protection:  IEC 60529 CODE IP67 

Operating temp.:  -40 °C to 60 °C 

EMC compatibility:  Compliant with CE, FCC Part 15B 

Generator unit Dual frequency, multi-frequency (time multiplexed) 
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Independent 
generator units: 

2 

Frequency range 
(each generator): 

р ƪIȊ  10 MHz 

down to 1 Hz with reduced data rate 

Current mode 
(each generator): 

1-10 mA, up to 9 V p-p 

Ҕ млллл Ҡ ǎƻǳǊŎŜ ƛƳǇŜŘŀƴŎŜ 

Voltage mode 
(each generator): 

9 V p-p, 90 mA maximum 

рл Ҡ impedance 
 

Input Stage Input impedance:  млл ƪҠ 

Max. input voltage: 5V 

Balance Hardware balancing before the vector amplifier 

Software balancing after A/D conversion 

HF amplification Gain setting range: 2 ς 20 (6 ς 26 dB), 2.9 dB steps5 

Bandwidth:   10 MHz 

Linear input range: 1.0 V 

Demodulation Bandwidth:   10 MHz 

Wave shape:   square 

Vector amplification Gain setting range:  1 ς 100 (0 ς 40 dB), 2.7 dB steps 

Software gain range:  0 ςқ όƛƴŦƛƴƛǘȅύ6 

LF filtering Digital filters 

Phase setting Range:    0 ς 360° 

Step size:   <0.001°7 

Digitized outputs Data protocol:  USB 2.0 full speed and/or long range Bluetooth 

Digitization Digitization technique:  Sigma-delta 

Sampling rate:   375 Hz to 3 kHz8 

A/D resolution:  13 to 16 bits 

Stage:    After vector amplification and balancing 

 

                                                           
5 The displayed values in UPECView are rounded to integer ones. 
6 [ƛƳƛǘŜŘ ōȅ ¦t9/±ƛŜǿΩǎ ŦƭƻŀǘƛƴƎ Ǉƻƛƴǘ ƴǳƳōŜǊǎ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴΦ ¢ƘŜ ŎƭƛŎƪκǘƻǳŎƘ ŀƴŘ ŘǊŀƎ interaction limits the 
ǊŀƴƎŜ ǘƻ лΦм  млΣ ōǳǘ ŀƴȅ ǾŀƭǳŜ Ŏŀƴ ōŜ ŜƴǘŜǊŜŘ ŀǎ ŀ ƴǳƳōŜǊΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ Ǝŀƛƴ ŎƻƳŜǎ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ƘŀǊŘǿŀǊŜ 
gains above. 
7 In fact, as the phase rotation is controlled by UPECView, the steps are only limited by the representation of 
floating point numbers within UPECView. This means that the steps are virtually infinitely small for any practical 
purpose (more than 15 significant digits), meaning a step size < 10-11). Note that the click/touch and drag 
interaction does not give you access to this resolution: to benefit from it, you need to enter the phase angle as a 
number. 
8 The effective acquisition rate is within 2.5% of those values. 
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4.2 ¦t9/ ƛƻ 

Same specifications as UPEC USB above with the following additional features and differences. 

 

Type of instrument General purpose eddy current instrument with input/output features 

Encoder inputs Quadrature decoder inputs (A/B): 2 

Maximum tick rate: 32 MHz 

Tick counter resolution: 32 bits 
 

Additional digital 
outputs 

Number of TTL outputs: up to 3 

Real-time alarm signal delay: < 10 µs9 
 

Physical presentation Weight: 120 g (4.3 oz.) 

Size: 45 x 60 x 18 mm3 (1.8 x 2.4 x 0.7 in3) 

Connectors: USB mini A socket, Fischer 102 4-pin, Fischer 102 7-pin 
 

Customizations The input/output features and connector are customizable on request. 

4.3 ¦t9/ a/ 

The multi-channel version of the UPEC tester has the following additional features and differences 

compared to the io version. 

 

Type of instrument General purpose multi-channel eddy current instrument with encoder 
inputs and TTL outputs 

Power supply 5 V USB powered, 500 mA typ. current draw, up to 2 A 

Technology Excitation:  Single frequency,  

  multi frequency (simultaneous injection)10 

Physical presentation Weight: 280 g (9.6 oz.) 

Size: 55 x 75 x 18 mm3 (2.3 x 3.0 x 0.7 in3) 

Connectors: USB mini A socket, other connectors customizable 
 

Generator unit Independent 
generator units: 

16 

 

                                                           
9 Note that this is the delay after the measured signal has reached an alarm condition; the actual delay depends 
on the acquisition rate. 
10 Multi-frequency injection with special connector. 
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4.4 ¦²9/ 

 

The underwater version is based on the UPEC USB with the following additional specifications. 

 

Type of instrument Underwater general purpose eddy current instrument 

Underwater Case material (2 versions): Al 

Stainless steel 

Maximum tested depth 
(case and connectors): 

100 m (330 ft) 

Maximum depth (steel case): 1000 m (3300 ft) 
 

Physical presentation Weight: 0.5 kg (1.1 lb) for Al case 
5 kg (11 lb) for stainless steel case 

Shape: Cylindrical 

Size: 50 x 160 mm (2.0 x 6.3 in), diameter x length 

Connectors: Special underwater Fischer connectors for probe and 
digital communication 

 

Digitized outputs RS-422 long distance digital communication protocol from UWEC to surface 
control and acquisition unit (PC or tablet), including a serial to USB 
converter. Maximum data rate: 2 Mb/s 

Cables and probes 
(standard) 

Shipped with a 50 m (160 ft) digital communication and power supply 
cable. 

Shipped with one underwater probe or adapter according to your 
specifications. 

Options ¶ Longer communication cable upon request 

¶ Visual feedback system for the diver 

¶ Custom probes or adapter to your probes 
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 550%#6ÉÅ× 5ÓÅÒ 'ÕÉÄÅ 

This chapter provides in-ŘŜǇǘƘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ¦t9/±ƛŜǿΩǎ ŘƛŦŦŜǊŜƴǘ ŦŜŀǘǳǊŜǎΦ 

 

 
NOTE 

This guide describes the features in version 1.6.4.x of UPECView. Although mostly 
similar, earlier and future versions may present a slightly different interface. Clearly, 
earlier versions lack some of the features described here. 

5.1 LƴǘǊƻŘǳŎǘƛƻƴ ŀƴŘ ƎŜƴŜǊŀƭ ǇƘƛƭƻǎƻǇƘȅ 

UPECView is designed to have a modern look and feel, self-explanatory and easy to use yet allowing 

advanced features. This is achieved by displaying only the relevant information on the screen, hiding 

unnecessary settings in order not distract the inspector from his main task. Those settings are however 

quickly available at your fingertips, only a few clicks or taps away from the main screen.  

5.1.1 LƴǎǇŜŎǘƛƻƴ ǘŀǎƪ  ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƛƭŜǎ ŀƴŘ ǇǊŜǎŜǘǎ 

To leverage the best of this user interface, presets and inspection task tiles should be used extensively. 

These allow to store and quickly recall all the relevant parameters for a given inspection task, so that 

the inspector can focus on the inspection task and not on the numerous settings of an eddy current 

instrument. This goes to the point where a task could be performed without any instrument setting at 

all (to the extent of even removing the need for balancing11). All those parameters can nonetheless be 

easily changed to experiment and optimize the signal for a specific task. It must be noted however that 

because all the settings can be changed live during the acquisition, it may be difficult to make sense of 

data acquired and saved in this way and users are strongly discouraged to save data containing settings 

variations (e.g. a hardware balancing in the middle of an acquisition). 

5.1.2 5ƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ƛƴǎǘǊǳƳŜƴǘ ŀƴŘ ǇǊƻŎŜǎǎƛƴƎ ŎƘŀƛƴ ǎŜǘǘƛƴƎǎ 

In UPECView, there is a clear distinction between instrument and processing chain settings.  

The former regroup all the settings affecting the eddy current signal before digitization and 

transmission to the display and recording device (tablet or PC). In other words, these are all settings 

which cannot be changed after a measurement has been performed,12 such as frequency or hardware 

gains.  

                                                           
11 In fact, balancing may still be necessary to compensate for the environmental changes, e.g. temperature or 
humidity. 
12 Or rather that the measurement should be redone if those are changed. 
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On the other hand, the processing chain parameters include all the settings which can safely be altered 

after the inspection data has been recorded or stored in memory such as rotations or software gains. 

In particular, any change in those settings will affect all the data, even the data having been acquired 

before the change. One example of this is performing a standard balancing in the middle of the 

acquisition (having forgotten to do it at the beginning): the current data point will be shifted to zero 

and all the data acquired previously (and after but this is obvious) will be translated correspondingly 

as if the balancing point had been defined at the beginning of the acquisition. 

5.1.3 wŀǿ Řŀǘŀ ŀƴŘ ŘŀǘŀπŎŜƴǘǊƛŎ ŀǇǇǊƻŀŎƘ 

Lƴ ŦŀŎǘΣ ¦t9/±ƛŜǿ ǎǘƻǊŜǎ άƻƴƭȅέ the raw data, i.e. the digitized data transmitted by the tester, and all 

the processing chain settings. The displayed signal, i.e. the processed data, is always recalculated when 

necessary. The data file which is recorded to disk thus contains the raw data, information about all the 

instrument settings that were used to acquire it and all the processing settings but not the processed 

data itself.13 A clear advantage of this is that you can subsequently change all the processing chain 

settings in loaded data for a better interpretation or for comparison with other data. In short, the 

ŀŎǉǳƛǊŜŘ όǊŀǿύ Řŀǘŀ ƛǎ ŀǘ ǘƘŜ ƘŜŀǊǘ ƻŦ ǘƘŜ ǿƘƻƭŜ ǇǊƻŎŜǎǎ ŀƴŘ ǿŜ Ŏŀƭƭ ǘƘƛǎ ŀ άŘŀǘŀ-ŎŜƴǘǊƛŎ ŀǇǇǊƻŀŎƘέΦ 

5.2 hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ 

5.2.1 DŜƴŜǊŀƭ ǇǊƛƴŎƛǇƭŜǎ 

The interface is designed to be comfortable with both a tactile display and a more traditional PC one 
with mouse and keyboard. We give here a few tips useful across the whole application. 

 Description Tactile Mouse & keyboard 

Controls 

 

Many settings can be 
changed through these 
controls which combine 
the functions of a slider 
and an editable box 

Touch and drag to change 
the value continuously. 
You can drag in any 
direction (horizontally or 
vertically) 

Touch and release to edit 
the value with the 
keyboard. 

Click and drag to change 
the value continuously. 
You can drag in any 
direction (horizontally or 
vertically); you can use 
the CTRL and SHIFT keys 
to make fine or coarse 
adjustments respectively. 

Touch and release to edit 
the value with the 
keyboard. 

Tooltips 

 

Most of the buttons and 
controls can display a 
short summary of their 
function. 

Touch the button or 
control and leave your 
finger on it until the 
tooltip appears. 

Hover over the button or 
control with the mouse 
pointer until the tooltip 
appears 

                                                           
13 This is not true for exported data which normally contains only processed or raw data. 
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Shortcuts Some functions can be 
accessed by a simple key 
(e.g. toggling between full 
screen and windowed 
ǾƛŜǿǎ ǿƛǘƘ ΨŦΩύΦ 

Not relevant The equivalent keyboard 
shortcut is shown in the 
help tooltip in square 
ōǊŀŎƪŜǘǎ όΨώΧϐΩύ 

Panels Settings are grouped in 
panels which are opened 
and closed by clicking on 
the corresponding 
button. 

Touch the corresponding 
button. 

Click the corresponding 
button. 

5.2.2 LƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘ Ǉƭƻǘǎ 

The impedance plane and time traces are easy to interact with. 

 Tactile Mouse & keyboard 

Panning Touch anywhere inside a plot area and 
drag 

Click anywhere inside a plot area and 
drag 

Zoom άtƛƴŎƘέ ƛƴ ƻǊ ƻǳǘ ŀǊƻǳƴŘ ǘƘŜ ǊŜƎƛƻƴ ƻŦ 
interest 

Move the mouse pointer over the point 
of interest and use the mouse wheel to 
ȊƻƻƳ ƛƴ ƻǊ ƻǳǘ όƻǊ ǘƘŜ άǎŎǊƻƭƭέ ƎŜǎǘǳǊŜ 
on a trackpad) 

Zoom box (Not really relevant, but you can use 
the on-screen keyboard and follow the 
άƳƻǳǎŜ ϧ ƪŜȅōƻŀǊŘέ ǇǊƻŎŜŘǳǊŜύΦ 

tǊŜǎǎ ǘƘŜ Ψ½Ω ƪŜȅΦ ¢ƘŜ ƳƻǳǎŜ ǇƻƛƴǘŜǊ 
changes to a magnifier shape. Click and 
drag around the region of interest 

Zoom back to 
original 

(Not really relevant, but you can use 
the on-screen keyboard and follow the 
άƳƻǳǎŜ ϧ ƪŜȅōƻŀǊŘέ ǇǊƻŎŜŘǳǊŜύΦ 

tǊŜǎǎ ǘƘŜ Ψ9{/Ω όŜǎŎŀǇŜύ ƪŜȅΦ 

Show/ hide 
time traces 

¢ƻǳŎƘ ǘƘŜ ά{Ƙƻǿ ǘƛƳŜ ǘǊŀŎŜǎέ ōǳǘǘƻƴ 
to show a rolling chart of the horizontal 
and vertical components. 

CliŎƪ ǘƘŜ ά{Ƙƻǿ ǘƛƳŜ ǘǊŀŎŜǎέ ōǳǘǘƻƴ ǘƻ 
show a rolling chart of the horizontal 
and vertical components. 

Show/ hide full 
record 

¢ƻǳŎƘ ǘƘŜ ά{Ƙƻǿ Ŧǳƭƭ ǊŜŎƻǊŘέ ǘƻ ŘƛǎǇƭŀȅ 
the totality of the last scan. This option 
is accessible only when the 
measurement is stopped. 

/ƭƛŎƪ ǘƘŜ ά{Ƙƻǿ Ŧǳƭƭ ǊŜŎƻǊŘέ ǘƻ ŘƛǎǇƭŀȅ 
the totality of the last scan.  

Navigate the 
full record 

The portion of the data displayed on-
screen can be selected in the box on 
the right of the time traces. 

Click and drag to select a zone within the 
time selection box on the right of the 
time traces. The selected region will be 



UPECView User Guide 

26 

Touch and drag to select a zone. The 
selected region will be highlighted in 
blue. You can touch within this region 
and drag to move it. 

This feature is enabled only if the 
ά¢ƛƳŜ ǎƭƛŎŜ ǎŜƭŜŎǘƛƻƴ ǾƛŜǿŜǊέ ƛǎ 
activated in the preferences. 

highlighted in blue. You can click within 
this region and drag to move it. 

 

5.3 /ƻƴƴŜŎǘƛƴƎ ǘƻ ŀ ŘŜǾƛŎŜ 

When UPECView starts, it will disǇƭŀȅ ŀ ŘŜǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴ ŘƛŀƭƻƎ όŎŀƭƭŜŘ ά/ƻƳƳǳƴƛŎŀǘƛƻƴ tƻǊǘ 

{ŜƭŜŎǘƻǊέύ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ŀ ¦t9/ ŘŜǾƛŎŜΦ {ƛƴŎŜ ŘƛŦŦŜǊŜƴǘ ¦t9/ ŘŜǾƛŎŜǎ Ƴŀȅ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ 

communication interfaces, you have to select the one appropriate to you device. Most of the UPEC 

devices use a serial communication interface (COM port under Windows). 

The panel has some help on the top and several tabs for the different communication interfaces which 

are described in details hereafter. Depending on the communication interface tab, a list of available 

communication ports is displayed with some additional settings. 

5.3.1 ¦{. ŘŜǾƛŎŜǎ 

{ŜƭŜŎǘ ǘƘŜ ά{ŜǊƛŀƭ ƻǾŜǊ ¦{. ǇƻǊǘǎέ ǘŀō όǘƘƛǎ ƛǎ ǘƘŜ 

default). 

UPECView has already scanned the USB ports and your 

device should normally be listed (with the 

corresponding COM port14). If the list is empty, check 

that the UPEC device is correctly connected to the 

ǘŀōƭŜǘκt/ ǿƛǘƘ ǘƘŜ ¦{. ŎŀōƭŜ ŀƴŘ ŎƭƛŎƪ ǘƘŜ άwŜǎŎŀƴ 

ǇƻǊǘǎέ ōǳǘǘƻƴΦ If you have more than one device listed 

you have to know which COM port the device you want 

to connect to is using. There is also a communication 

ǎǇŜŜŘ ǎŜǘǘƛƴƎ όά.ŀǳŘ ǊŀǘŜέύ ǿƘƛŎƘ άȅƻǳ ǎƘƻǳƭŘ ƴƻǊƳŀƭƭȅ 

ƭŜŀǾŜ ǘƻ нллллллΦ LŦ ȅƻǳ ŎƭƛŎƪ άhYέ ǿƛǘƘƻǳǘ ǎŜƭŜŎǘƛƴƎ ŀ 

port, the first one is  

Note that all the devices using a serial over USB communication protocol will be listed here, even 

devices not related to Sensima inspection. This is of course only relevant if you are using the UPEC in 

combination with other devices using the same tablet/PC, but in this case you have to be aware that 

some care is required in selecting the correct communication port. A typical situation is using a 

scanning system controlled through a serial interface and UPECView together on the same tablet/PC. 

                                                           
14 The COM port number is attributed by Windows and is unique to a given device (on a given PC). This means 
that the same UPEC will always be given the same COM port number on a given PC/tablet, but this number may 
be different on another PC/tablet. 

 
Figure 4: Device connection dialog for USB 
devices. 
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5.3.2 ²ƛǊŜƭŜǎǎ ŘŜǾƛŎŜǎ 

{ŜƭŜŎǘ ǘƘŜ ά.ƭǳŜǘƻƻǘƘ κ {ŜǊƛŀƭ ǇƻǊǘέ ǘŀō which is very 

similar to the precedent one. 

The list of serial ports shows all the serial (COM) ports 

on the system. This list includes: 

¶ All the COM ports from the precedent tab (note the 

COM25 port which is the same as in the figure above 

since the UPEC WR device used for this example was 

connected to and powered by the tablet). 

¶ All the COM ports associated with paired Bluetooth 

devices (this may include other devices using serial 

interfaces such as mobile phones for instance). 

¶ Any serial port currently used on your PC. This 

should occur only in old PCs, some of which may use 

serial interfaces internally.15 

In general, the listed devices are: the ones connected by USB and the ones having been paired with 

the tablet/PC. You can also rescan the ports for instance if you just paired your device after having 

ǎǘŀǊǘŜŘ ¦t9/±ƛŜǿΦ ¢ƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎǇŜŜŘ όά.ŀǳŘ ǊŀǘŜέύ ǎƘƻǳƭŘ ōŜ ƭŜŦǘ ǘƻ нллллллΦ 

Pairing a UPEC WR device to a tablet/PC 

 
TIP 

The UPEC device is already paired with the tablet delivered in the kit. Those instructions 
are only for those wanting to use another tablet/PC to connect to the UPEC wireless 
device. 

For Windows 8.1: 

1. Go to the Bluetooth settings: 

1.1. .ǊƛƴƎ ǘƘŜ ά/ƘŀǊƳǎέ όŜΦƎΦ ōȅ ǎǿƛǇƛƴƎ ȅƻǳǊ ŦƛƴƎŜǊ ŦǊƻƳ ǘƘŜ ǊƛƎƘǘ ƘŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ƛƴǿŀǊŘǎ 

to the left) 

1.2. /ƘƻƻǎŜ ά{ŜǘǘƛƴƎǎέΣ ǘƘŜƴ ά/ƘŀƴƎŜ t/ ǎŜǘǘƛƴƎǎέ 

1.3. Dƻ ǘƻ άt/ ŀƴŘ 5ŜǾƛŎŜǎέ ŀƴŘ ǘƘŜƴ ά.ƭǳŜǘƻƻǘƘέ 

2. Make sure that your UPECView WR device is powered (connected to the battery pack, to the tablet 

or to any USB power supply). Check that Bluetooth is on. Windows should be scanning for 

Bluetooth devices and your UPEC device, identified by its part and serial number should soon be 

listed. 

3. {ŜƭŜŎǘ ǘƘŜ ¦t9/ ŘŜǾƛŎŜ ǿƛǘƘ ǘƘŜ ŎƻǊǊŜŎǘ ǇŀǊǘ ŀƴŘ ǎŜǊƛŀƭ ƴǳƳōŜǊ ŀƴŘ ŎƭƛŎƪ άtŀƛǊέΦ !ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ 

process (taking a few seconds)Σ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǊŜǇƻǊǘŜŘ ŀǎ ά/ƻƴƴŜŎǘŜŘέΦ Lǘ ǎƘƻǳƭŘ ǘƘŜƴ ōŜ ǾƛǎƛōƭŜ ƛƴ 

the list of Bluetooth and serial devices. 

                                                           
15 In particular, this should never be the case with the tablet delivered in the original UPEC inspection kit. 

 
Figure 5: Device connection dialog for wireless 
(Bluetooth) devices and generic serial port 
devices. 
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5.3.3 9ǘƘŜǊƴŜǘ ŘŜǾƛŎŜǎ 

{ŜƭŜŎǘ ǘƘŜ ά9ǘƘŜǊƴŜǘ ŎƻƳƳǳƴƛŎŀǘƛƻƴέ ǘŀōΦ 

Enter the IP address and the port number given to your 
UPEC device. The default port number for UPEC 
Ethernet devices is 50123 as shown in the figure (default 
setting in UPECView). The IP address depends on your 
network configuration. The UPEC Ethernet devices 
come with special set up procedures to attribute them 
a fixed IP address in your local network. Contact support 
for more information 

 

 

5.3.4 5ŜǾƛŎŜƭŜǎǎ ƳƻŘŜ όŘŜƳƻύ 

The last tab allows to start UPECView without any 
device attached. It is meant to be used as demo or 
training to give access to the interface and he processing 
chain settings, but it can be used to start without a 
device and load data files for further analysis or 
interpretation. 

In this mode, a fake pseudo-device is created. This 
pseudo-device simulates the signal generated by a two 
absolute probe sensing head repeatedly passing over a 
notch. The instrument settings correspond to a legacy 
version of UPEC in which only 3 different frequencies 
could be chosen from. Apart from that the interface is 
identical to the one presented here. 

 
Figure 6: Device connection dialog for ethernet 
devices. 

 

Figure 7: Device connection dialog for demo 
mode (deviceless mode). 
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5.4 ¦t9/±ƛŜǿ Ƴŀƛƴ ǿƛƴŘƻǿ 

 
Figure 8: Example of a start screen (no panels displayed) after a dual-frequency acquisition. 

¢ƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŀƴŘ ŜŀǎŜ ƻŦ ǳǎŜ ƻŦ ¦t9/±ƛŜǿΩǎ ƛƴǘŜǊŦŀŎŜΣ ǘƘŜ Ǉƭƻǘǎ ǎƘƻǿ ŀ Řǳŀƭ-frequency 

acquisition on a set of calibration notches with the time traces on. This is more complicated than the 

typical use case (single frequency and only the impedance plane displayed) but some operations such 

as adjusting the relative responses from different frequencies can only be shown in this configuration. 

Units and general display information  

The signal is in Volts, although this should be considered as an arbitrary unit as it is after the instrument 

ŀƴŘ ǎƻŦǘǿŀǊŜ ƎŀƛƴǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀ άŘƛǎǇƭŀȅέ Ǝŀƛƴ ƻŦ нл όƳǳƭǘƛǇƭƛŎŀǘƛǾŜ ŦŀŎǘƻǊύ Ƙŀǎ ōŜŜƴ ŀŘŘŜŘ ǘƻ avoid 

having to deal with too small signal values. 

In terms of scales and units, there are two useful but hard to notice pieces of information at the bottom 

of the screen below the time traces: the size of the time grid and the current time from the start of the 

recording just below the time range selector, both of which are in seconds. 
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5.5 aŀƛƴ ǇŀƴŜƭ ŀƴŘ ōǳǘǘƻƴǎ 

The main buttons are explained 

in the figure on the side. They 

correspond to the most used 

commands and to be easily 

accessible without taking too 

much screen real estate. 

The first group deals with signal 

acquisition: start/stop, balan-

cing and autoscale. 

The second group gives access to 

more functions and settings 

through unfolding three 

different panels: the instrument 

settings (pre-acquisition), the 

processing chain ones (post-

acquisition) and the general 

toolbox for manipulating data 

and other files. 
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5.6 LƴǎǘǊǳƳŜƴǘ ǎŜǘǘƛƴƎǎ 

 
Figure 9Υ /ƭƛŎƪ ƻǊ ǘŀǇ ƻƴ ǘƘŜ άLƴǎǘǊǳƳŜƴǘ ǎŜǘǘƛƴƎǎέ ōǳǘǘƻƴ ǘƻ ǎƘƻǿ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇŀƴŜƭΦ ¢ƘŜ ŜȄŀƳǇƭŜ ǎƘƻǿƴ ƘŜǊŜ ƛǎ 
after having stopped a dual-frequency acquisition (blue and red signals) with time traces on and with a time region 
selected. 

This is probably the most complex panel of the interface. It gives you a direct access to all the settings 
of the instrument.  

The general organization of the panel is to present the most used options first, namely close to the 
top. This is in fact the general philosophy for all the panels in UPECView. 

 
TIP 

As the panel may be longer than the screen, you may have to scroll it with the slider on 
the right hand side. If this slider is not visible, use the horizontal slider at the bottom of 
the screen. 
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Figure 10: The full instrument settings panel with explanations (see below for further clarifications) 
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5.6.1 aǳƭǘƛπŎƘŀƴƴŜƭ Ǿǎ ǎƛƴƎƭŜπŎƘŀƴƴŜƭ ǎŜǘǘƛƴƎǎ 

The UPEC USB, WR, io and MC instruments are all composed of several single-channel instruments, 

each of which possesses its own signal generation and acquisition modules. We call those single-

ŎƘŀƴƴŜƭ ƛƴǎǘǊǳƳŜƴǘǎ άƳŜŀǎǳǊŜƳŜƴǘ ǳƴƛǘǎέΦ 

Channels and measurement units  

In ǇǊŀŎǘƛŎŜΣ άƳŜŀǎǳǊŜƳŜƴǘ ǳƴƛǘέ ŀƴŘ άŎƘŀƴƴŜƭέ ŎƻǳƭŘ ōŜ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ƛƴ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ƻǊ ƛƴ 

ǘƘƛǎ ƎǳƛŘŜΦ ²Ŝ ǇǊŜŦŜǊ άƳŜŀǎǳǊŜƳŜƴǘ ǳƴƛǘέ ǎƛƴŎŜ ƛǘ ŎƻƴǾŜȅǎ ǘƘŜ ƛŘŜŀ ǘƘŀǘ ŜŀŎƘ ǳƴƛǘ Ƙŀǎ ƛǘǎ ƻǿƴ ǎƛƎƴŀƭ 

generation and acquisition modules with their own excitation, input, gains or digitization settings 

ǿƘŜǊŜŀǎ άŎƘŀƴƴŜƭέ ǿƻǳƭŘ ǊŜŦŜǊ ǘƻ ŀƴ ŀŎǉǳƛǊŜŘ ǎƛƎƴŀƭ ƻƴƭȅΦ16 To summarize, 

ÍÅÁÓÕÒÅÍÅÎÔ ÕÎÉÔÁÃÑÕÉÓÉÔÉÏÎ ÕÎÉÔ ÏÒ ÕÎÉÔḙÃÈÁÎÎÅÌ 

5.6.2 aǳƭǘƛπŎƘŀƴƴŜƭ ǎŜǘǘƛƴƎǎ 

The first section of the instrument settings panel (Multi-channel section in Figure 10) is dedicated to 

the settings common to all measurement units, such as: 

¶ The number of units on the tester.  

This determines how many buttons and unit settings you can access with the interface. Giving 

a smaller number than the number of units physically present on the instrument just means 

you cannot access the additional ones and is perfectly safe in all cases.17 However, giving a 

larger number means that the settings for units not physically present will be ignored by the 

instrument and that (obviously) no signal will be acquired and recorded for those units. 

Although this may work in some cases, it may have undesired side effects on the resulting 

processed signal. 

¶ Which are the active units. 

¢Ƙƛǎ ŘŜŦƛƴŜǎ ŦǊƻƳ ǿƘƛŎƘ ǳƴƛǘǎ ŀ ǎƛƎƴŀƭ ƛǎ ŀŎǉǳƛǊŜŘΦ .ȅ ŘŜŦŀǳƭǘΣ άǳƴƛǘ мέ ƛǎ ŀŎǘƛǾŜ ǿƘŜƴ ¦t9/±ƛŜǿ 

ǎǘŀǊǘǎ όǘƘƛǎ ƛǎ ǿƘȅ ƛŦ ȅƻǳ ǘŀǇκŎƭƛŎƪ ƻƴ ǘƘŜ άtƭŀȅέ ōǳǘǘƻƴ ƛƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ǎtartup, a signal is 

immediately displayed). Note that this applied only to signal acquisition, i.e. an inactive unit 

can and will generate a signal into the probe according to the unit settings. 

¶ The acquisition rate. 

The acquisition rate can be chosen from four values and is common to all measurement units. 

It determines the effective resolution of the signal digitizationΣ ƛΦŜΦ ǘƘŜ ά!5/ ǊŜǎƻƭǳǘƛƻƴέ (375 

IȊ  мс ōƛǘǎΣ трл IȊ  мр ōƛǘǎΣ мΦр ƪIȊ  мп ōƛǘǎ ŀƴŘ о ƪIȊ  мо ōƛǘǎύΦ ¢Ƙƛǎ ǿƛƭƭ ƻǾŜǊǊƛŘŜ ŀƴȅ 

individual unit setting for the ADC resolution. 

¶ Multi-channel presets. 

These presets or acquisition configurations contain all the multi-channel settings as well as all 

the single-channel ones for all the measurement units. 

                                                           
16 In fact, a measurement unit is a multi-channel instrument since it can multiplex the signal acquisition between 
two independent inputs. This is however is not available in UPEC USB and WR instruments (owing to the 
limitations of the 4-pin probe connector) and cannot be configured by UPECView (below version 1.7). 
17 This is useful in connection with presets: it is perfectly safe to use a preset or an acquisition configuration file 
designed for an UPEC instrument on another with a larger number of units. 
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¶ Auto offsets or hardware balancing. 

This is shortcut button to perform an auto offset or hardware balancing (see section 5.6.7 

below) on all active units instead of having to do it one measurement unit at a time. 

5.6.3 vǳƛŎƪ ǎǘŀǊǘ  {ƛƴƎƭŜ ŎƘŀƴƴŜƭ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ 

In fact, when you start UPECView you are immediately set for single-channel acquisition: If you bring 

up the instǊǳƳŜƴǘ ǎŜǘǘƛƴƎǎΩ ǇŀƴŜƭΣ ȅƻǳ ƘŀǾŜ ŀƭƭ ǘƘŜ ǎŜǘǘƛƴƎǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǳƴƛǘ м ŀǎ 

shown in Figure 10 (just make sure that unit 1 is active and activate it if not). Here you can start the 

acquisition and change the settings (such as the frequency) to see the effect on the signal. 

5.6.4 CǳǊǘƘŜǊ ǎǘŜǇǎ  5ǳŀƭπŦǊŜǉǳŜƴŎȅ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ 

To start a dual-frequency acquisition, just activate both units in the multi-channel section of the 

ƛƴǎǘǊǳƳŜƴǘ ǎŜǘǘƛƴƎǎΩ ǇŀƴŜƭΣ ǎŜƭŜŎǘ ǘƘŜ ǎŜŎƻƴŘ ǳƴƛǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ŘǊƻǇ-down menu 

όά/ƻƴŦƛƎǳǊŀǘƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘ ǳƴƛǘ нέύ ŀƴŘ ŎƘƻƻǎŜ ŀƴƻǘƘŜǊ ŦǊŜǉǳŜƴŎȅ ǿƛǘƘ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŎƻƴǘǊƻƭΦ LŦ 

you are acquiring, you have two signals in blue for the 1st unit or channel and red for the second. 

When dealing with single-channel settings in a dual-frequency mode, make sure to check which unit 

you are acting on by looking at the selected unit in the drop-down menu. 

 

 
WARNING 

The two generated frequencies are injected simultaneously. This has two 
consequences which could be detrimental to the measurement if misused: (1) the 
power injected into the EC probe is about doubled and this may damage the probe); 
(2) the larger frequency should in general not be too close to a multiple of the smaller 
one in order to avoid catching unwanted harmonics of the lowest frequency into the 
highest frequency channel (this is not absolutely necessary but should be considered 
as a good practice). 

5.6.5 {ƛƴƎƭŜ ƳŜŀǎǳǊŜƳŜƴǘ ǳƴƛǘ ǎŜǘǘƛƴƎǎ 

These are the settings in the second section in Figure 10. We describe them from top to bottom. 

The first part is devoted to single measurement unit configuration management, i.e. presets and 

acquisition configuration for a single-channel module. It looks very similar to the very top of the 

instrument settings panel but its scope is limited to single channel parameters. It is followed by a probe 

and configuration naming section as for the multi-channel section. 

Main settings  

The main settings are the excitation and demodulation frequency and the hardware gains just before 

the digitization of the signal. The other settings are grouped as advanced and are hidden by default. 

The frequency is controlled by the internal clocks on the UPEC device and its granularity depends on 

ǎŜǾŜǊŀƭ ŀŘǾŀƴŎŜŘ ǎŜǘǘƛƴƎǎΦ ¢Ƙƛǎ ƛǎ ǿƘȅ ǘƘŜǊŜ ƛǎ ŀƴ άŀŎǘǳŀƭ ŦǊŜǉǳŜƴŎȅέ field next to the frequency or 

requested frequency control which displays the frequency effectively used to excite the probe and 

demodulate the signal. A measurement unit has only one frequency at any one time. 
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¢ƘŜ άŦƛƴŀƭ ǎǘŀƎŜ Ǝŀƛƴǎέ ŀŦŦŜŎǘ ǘƘŜ ǎƛƎƴŀƭ ŀŦǘŜǊ ŘŜƳƻŘǳƭŀǘƛƻƴ ŀƴŘ Ŏŀƴ ōŜ ǎŜǘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŦƻǊ ǘƘŜ ƛƴ-

phase and out-of-phase components of the signal. They are displayed in dBs and rounded to an integer 

value.18  

Advanced settings  

These settings allow a very fine control of the UPEC instrument. They are revealed by toggling the 

hƴκhŦŦ ǎǘŀǘŜ ƻŦ ǘƘŜ ά{Ƙƻǿ ŀŘǾŀƴŎŜŘ ǎŜǘǘƛƴƎǎέ ōǳǘǘƻƴΦ 

¢ƘŜ ŦƛǊǎǘ ōǳǘǘƻƴ ƛǎ ǘƘŜ άŀǳǘƻ ƻŦŦǎŜǘǎέ ƻǊ ƘŀǊŘǿŀǊŜ ōŀƭŀƴŎƛƴƎΦ ²ƘŜƴ ŎƭƛŎƪŜŘΣ ƛǘ ǘǊƛƎƎŜǊǎ ǘƘŜ ǇǊƻŎŜŘǳǊŜ ƻŦ 

tuning the offsets (voltage subtraction, see 5.6.7) after demodulation in order to make the signal as 

close to zero as possible. Since the steps are relatively coarse, especially at high gains, this procedure 

cannot completely null the signal and hence cannot replace the software balancing controlled by the 

processing chain. Although very useful, this button is put in the (normally hidden) advanced settings 

because the corresponding button acting on all active measurement units in the multi-channel section 

should be used in general. 

Wǳǎǘ ōŜƭƻǿ ǘƘŜ άŀǳǘƻ ƻŦŦǎŜǘǎέ ōutton, you find the manual settings for the offsets for the in-phase and 

out-of-phase components of the signal. The units are arbitrary (between -127 and +127). This is 

ƴƻǊƳŀƭƭȅ ǎŜǘ ōȅ ƻƴŜ ƻŦ ǘƘŜ άŀǳǘƻ ƻŦŦǎŜǘǎέ ōǳǘǘƻƴǎΣ ōǳǘ ȅƻǳ Ŏŀƴ ŎƘŀƴƎŜ ǘƘŜƳ Ƴŀƴǳŀƭƭȅ ƛŦ the automatic 

procedure does not give the expected result or to further optimize the gains if the signal is in a 

particular direction. These are further explained in section 5.6.7 below. 

The advanced section allows you to fine-tune the acquisition settings: 

¶ 1st stage gain. (default: 6 dB) 

This is the gain of the signal amplification before demodulation and just after the signal input 

of the UPEC instrument. The reader is referred to ISO 15548 1 2013 for the detailed meaning 

of this amplification stage. It is advised to leave it to the minimal value of 6 dB to avoid difficult 

to diagnose saturation issues.19 However, it can be used to perform further vector 

amplification if needed. 

¶ ADC resolution. (default: 16 bits; do not change: use the acquisition rate to affect this value) 

This is the signal digitization resolution. Unless you are using a UPEC instrument with a single 

measurement unit (legacy), you should use the acquisition rate setting in the multi-channel 

section to change this value. See also section 5.6.8 below. 

¶ Input source. (default: Input 2) 

Each measurement unit has two signal input which can be toggled in multiplexed signal 

acquisition configurations. You can define which input you want to use for this unit. This is not 

relevant to UPEC USB and WR version of the tester, but can be used in the io and MC versions. 

¶ Input to excitation. 

In addition to choosing between inputs 1 and 2, you can set the measurement unit to measure 

the signal directly at the output of the signal generator. The main use is in current-driven mode 

with an absolute probe. 

Finally, the excitation section presents several advanced settings for the signal generation: 

                                                           
18 They can be set in steps of 2.7 dB 
19 A saturation at that level would result in signal clipping in the high-frequency regime and could potentially 
alter the harmonics content of the signal before demodulation, something that it very difficult to notice on the 
final measured signal apart from it being quite unusual. 
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¶ 5ǊƛǾŜ ƳƻŘŜΦ όŘŜŦŀǳƭǘΥ ά±ƻƭǘŀƎŜέύ 

The output of the signal generator module can be either voltage-driven with a 9 V peak-to-

peak signal output or current-driven with an output varying between 1 and 10 mA in 4 steps. 

In normal operation, use the voltage-driven mode which guarantees that most of the 

generated power is transferred to the eddy current probe. The current-driven mode is useful 

when dealing with single-coil absolute probes, allowing direct impedance measurement. 

¶ Current level. 

It allows to choose one of the 4 current level steps. Obviously it has an effect only in current-

driven mode. 

¶ {ƛƎƴŀƭ ǎƘŀǇŜΦ όŘŜŦŀǳƭǘΥ ά{ǉǳŀǊŜέύ 

By default, the generated signal has a square shape (i.e. vertical rising and falling edges). You 

Ŏŀƴ ŎƘŀƴƎŜ ƛǘ ǘƻ ŀ άǇǎŜǳŘƻ-ǎƛƴŜέ ǎƘŀǇŜ ǘƻ ŀǇǇǊƻȄƛƳŀǘŜ ŀ ǇǳǊŜ ǎƛƴǳǎƻƛŘŀƭ ǎƛƎƴŀƭ ǿƛǘƘ у ǘƛƳŜ 

steps. Note however that you reduce the number of frequencies you can generate (or more 

precisely, you increase the steps between the actual frequencies that the generator can 

produce. 

¶ /ƭƻŎƪ ǎƻǳǊŎŜΦ όŘŜŦŀǳƭǘΥ ά9ȄǘŜǊƴŀƭ нр aIȊέύ 

The clock is used to keep track of time in a measurement unit and to generate the signal. A 

faster clock means that frequencies can be generated more precisely, or that the actual 

frequency is closer to the requested one. A measurement unit has 4 possible settings for the 

ŎƭƻŎƪ ǎƻǳǊŎŜΦ ¢ƘŜ ŦƛǊǎǘ ƻƴŜ  ǘƘŜ ƻƴŜ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ƛƴ Ƴǳƭǘƛ-channel instrument such as 

the UPEC USB or the UPEC ²w ǘŜǎǘŜǊǎ  ƛǎ ǘƘŜ ά9ȄǘŜǊƴŀƭ нр aIȊέ ŎƭƻŎk source. This is provided 

by the multi-channel board and guarantees that all the measurement units are in-phase. The 

other ones are generated by the measurement unit internally with 25 or 170 MHz. 

¶ {ƛƎƴŀƭ ƻǳǘǇǳǘΦ όŘŜŦŀǳƭǘΥ ά9ƴŀōƭŜŘέύ 

This setting allows to disable the signal output completely for this measurement unit. This is 

useful mainly with array probes to use a measurement unit in signal acquisition only or to 

remove possible interferences. 

5.6.6 tǊŜǎŜǘǎ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ 

All the instrument settings described here are grouped in what we call the acquisition configuration. 

This can be stored in the form of files or presets for quick access. This is the purpose of the drop-down 

ƳŜƴǳǎ ŀƴŘ άƭƻŀŘΣ ǎŀǾŜΣΧέ ōǳǘǘƻƴǎ ƛƴ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǎŜǘǘƛƴƎǎ Ǉanel. There is a distinction between 

multi-channel configurations which include all the instrument settings for all the measurement units, 

including which are the active ones and the single-channel configurations which store only the setting 

for a single measurement unit. The latter can be useful in array probe configuration (beyond the scope 

of this manual) or for keeping a quick access to single-channel configurations which are often used. 

Note that changing any setting will invalidate the current preset (turning it to blank). This is to avoid 

confusions arising from having changed a setting by mistake and still having the preset name displayed 

in the preset box. 
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Managing presets and configurations  

tǊŜǎǎ ƻƴ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ά[ƻŀŘΣ ǎŀǾŜΣ ŜȄǇƻǊǘΧέ ōǳǘǘƻƴ ƛƴ the instrument panel depending on 

whether you want to manipulate single-unit or multi-channel configurations. UPECView shows the 

configuration management panel below. 

This panel is quite self-explanatory (additional help is available in the form of tooltips) and has 3 

sections which are highlighted in the figure below: 

1. Configuration file management 

Here you can either load an instrument 

configuration from a file or save it to a file 

using the two buttons 

2. Preset management 

You can add the current configuration to 

the list of presets by entering a name in 

the corresponding box and clicking on 

ά!ŘŘ ǘƻ ǇǊŜǎŜǘǎέΦ bƻǘŜ ǘƘŀǘ ƛŦ ǘƘŜ ǇǊŜǎŜǘ 

name already exists, it will be overwritten 

but you get a warning allowing you to 

cancel the operation. 

Alternatively, you can delete a preset you 

do not need anymore by entering its 

ƴŀƳŜ ŀƴŘ ŎƭƛŎƪƛƴƎ ƻƴ ά5ŜƭŜǘŜ ǇǊŜǎŜǘέΦ ¸ƻǳ 

will be asked for a confirmation. 

3. All preset management 

The last part allows to export or import 

the full set of presets to or from a file. 

Note that if you import presets, it will 

erase all the existing ones you have and 

replace them by the imported ones. This 

is useful to transfer all the presets from 

one tablet/PC to another. 

 
Figure 11: Configuration management panel example (for 
single-channel configurations) 

hƴŎŜ ŘƻƴŜΣ Ƨǳǎǘ ŎƭƛŎƪ άhYέ ǘƻ ŎƭƻǎŜ ǘƘŜ ǇŀƴŜƭΦ 

5.6.7 IŀǊŘǿŀǊŜ ōŀƭŀƴŎƛƴƎ όŀǳǘƻ ƻŦŦǎŜǘǎύ 

In accordance with ISO 15548 1 2013, the offsets are an analog voltage subtraction performed after 

the demodulation and just before the second (final) amplification stage. They can be set independently 

for the in-phase and out-of-phase part of the signal. This allows to further increase the vector 

amplification (gain) without risking saturating the signal. The auto offsets or hardware balancing 

procedure is to find the offsets making the measured signal as close as possible to zero for both 

components. As the number of voltage steps is limited to 255, the signal cancellation cannot be perfect 

at this stage and has to be complemented by the standard post-processing balancing. 

Note that the offsets are parts of the configuration settings and thus saved to configuration files or 

presets. This means that for an inspection task, the offsets should have been defined in the preset, tile 
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or acquisition configuration file when it was prepared on a reference sample and never touched during 

the actual inspection, the inspector using only the standard balancing button to compensate for the 

(small) material variations and environment changes. 

 

 
CAUTION 

If you perform a hardware balancing or auto offset after having done a standard 
όƻǊ άǎƻŦǘǿŀǊŜέύ ōŀƭŀƴŎƛƴƎ ŦǊƻƳ ǘƘŜ ōǳǘǘƻƴ ƛƴ ǘƘŜ Ƴŀƛƴ ǇŀƴŜƭΣ ƛǘ ƛǎ ǾŜǊȅ ƭƛƪŜƭȅ ǘƘŀǘ 
ǘƘŜ ǊŜǎǳƭǘƛƴƎ ΨōŀƭŀƴŎŜŘΩ ǎƛƎƴŀƭ ƛǎ ƴƻǘ ŎƭƻǎŜ ǘƻ ȊŜǊƻ ŀǎ ŜȄǇŜŎǘŜŘΦ Wǳǎǘ Ƙƛǘ ǘƘŜ 
balancing button again and the signal will be at zero as expected. 

5.6.8 !Ŏǉǳƛǎƛǘƛƻƴ ǊŀǘŜ 

The acquisition rate is related and controls the effective signal digitalization resolution όά!5/ 

ǊŜǎƻƭǳǘƛƻƴέύ, losing one bit of resolution each time the acquisition rate is doubled:  

Acquisition Rate ADC Resolution 

375 Hz20 16 bits 

750 Hz 15 bits 

1.5 kHz 14 bits 

3 kHz 13 bits 

For multi-channel instruments, the acquisition rate setting is only accessible from the multi-channel 

section of the settings, but changes affect every single-channel ADC resolution setting according to the 

correspondence table above. Note that although UPECView allows you to modify the ADC resolution 

setting for each measurement unit, it is strongly discouraged and we advise using the global acquisition 

rate to control the resolution instead of the individual ADC resolution. 

The rate is understood per acquisition unit. For instance, a dual-frequency acquisition at a rate of 

750 Hz generates ς ÃÈÁÎÎÅÌÓχυπ (Ú ρυππ ÍÅÁÓÕÒÅÍÅÎÔÓÓϳ . Higher acquisition rates 

may result in slower refresh rates for the screen display. 

 
UPEC WR 
WARNING 

Do not exceed 1500 measurements/second for UPEC WR devices used in 
wireless mode (Bluetooth). This corresponds to dual-channel at 750 Hz or single 
channel at 1.5 kHz. The bandwidth of the wireless channel is not sufficient and 
attempting to acquire faster may result in loss of communication. 

                                                           
20 Displayed acquisition rates are within 2.5% of the actual ones. Time stamps in the data stream are however 
exact. 
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5.7 tǊƻŎŜǎǎƛƴƎ ŎƘŀƛƴ ǎŜǘǘƛƴƎǎ 

 
Figure 12: The processing chain settings panel is displayed through the corresponding button. 

¢ƘŜ ǇǊƻŎŜǎǎƛƴƎ ŎƘŀƛƴ ƛǎ ŀ ǎǘŀŎƪ ƻŦ ŦƛƭǘŜǊǎΦ ¢ƘŜ ƳŜŀǎǳǊŜŘ ǎƛƎƴŀƭ  ǘƘŜ Ǌŀǿ Řŀǘŀ  ƎƻŜǎ ǘƘǊƻǳƎƘ ŜŀŎƘ ŦƛƭǘŜǊ 

from top to bottom being transformed and becoming the processed data which is finally displayed on 

the plots. 

The parameters for ŜŀŎƘ ŦƛƭǘŜǊ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ōȅ ŎƭƛŎƪƛƴƎκǘŀǇǇƛƴƎ ƻƴ ǘƘŜ ōŀƴƴŜǊ ŎŀǊǊȅƛƴƎ ǘƘŜ ŦƛƭǘŜǊΩǎ 

name. 

The following sections describe all the filters and their parameters. Apart from the first filter 

(balancing) which has been set during the acquisition, the effect of the parameters are shown by the 

evolution of the corresponding dual-frequency signals. The description shows how to rotate, 

orthogonalize and (approximately) match a dual-frequency notch response. 
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5.7.1 !ƴŀǘƻƳȅ ƻŦ ŀ ŦƛƭǘŜǊ  ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ Ǌƻǘŀǘƛƻƴ ŦƛƭǘŜǊ 

 
Figure 13: The generic sections of a filter: the header and the parameter sections (from top to bottom); the latter can be 
further split into global parameters affecting all the channels and per-channel ones for each channel. 

The top section is generic and the same in all filters. Here you can: 

¶ (button) Show or hide the filter parameters (do not use: with this way of displaying the 

processing chain, hiding parameters does not make sense) 

¶ (button) Activate or deactivate the filter. Note that an inactive filter does nothing, i.e. it 

behaves like a pass-through for the signal. 

¶ (text field) Give a name to the filter (the one in the banner) 

The filter name and type are displayed between the two buttons. 

The bottom section is devoted to the filter parameters, most of which can be modified live with 

άŎƻƴǘǊƻƭǎέ όǎŜŜ 3.2 or 5.2.1).  

Activate and deactivate a filter  

{ƛƳǇƭȅ ŎƭƛŎƪ ƻƴ ǘƘŜ ά!ŎǘƛǾŜέ ōǳǘǘƻƴ ŀǘ ǘƘŜ ǘƻǇ ǊƛƎƘǘ ƻŦ ǘƘŜ ŦƛƭǘŜǊ ǇŀƴŜƭ ǘƻ ǘƻƎƎƭŜ ōŜǘǿŜŜƴ ǘƘŜ ŀŎǘƛǾŜ ŀƴŘ 

inactive states. An inactive filter is just a pass-through for the signal. 

 
CAUTION 

Although deactivating a filter can be convenient to quickly evaluate the effect of 
that filter, working with a deactivated filter may lead to disconcerting results. 
For instance, if you deactivate the rotation filter, any change made to the phase 
angle will not affect the signal anymore. Furthermore, deactivating the 

balancing filter will give the impression that the balancing button () has no 
effect. 

Global and per channel settings  

Many filters have both global and single-channel settings. The global settings affect all the channels 

whereas the single-channel ones affect only the specific channel. In general and where it makes sense, 
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the per-channel settings are added to the global ones. The way in which the effects are added depend 

on the filter and the operation on the signal. For instance, 

¶ Rotation filter: the single-channel rotation angle is added to the global rotation one 

¶ Gain filter: the single-channel gains further multiply the global ones 

¶ Super rotation filter: the operation cannot be combined in a meaningful manner, meaning that 

either the global or the single-channel parameters are applied (there is a checkbox in the 

single-channel parameter to tell if it should override the global setting) 

The specific channel settings are automatically added as new channels are encountered during the 

acquisition and are never removed. This means that if you activate a second unit, all the filters will add 

the corresponding settings and those will remain when you deactivate the unit later. The channel ID is 

listed as the state number of the channel. 

5.7.2 .ŀƭŀƴŎƛƴƎ ŦƛƭǘŜǊ 

 
Figure 14: The balancing filter. 

¢ƘŜ ōŀƭŀƴŎƛƴƎ ŦƛƭǘŜǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ȊŜǊƻƛƴƎ ƻǊ ƴǳƭƭƛƴƎ ǘƘŜ ǎƛƎƴŀƭ ǿƘŜƴ ǘƘŜ ά.ŀƭŀƴŎƛƴƎέ ōǳǘǘƻƴ ό) is 

pressed. This is done by averaging the signal in all channels over a period of 0.5 s just before the button 

ƛǎ ǇǊŜǎǎŜŘΦ ¢Ƙƛǎ ƛǎ ǿƘŀǘ ǿŜ Ŏŀƭƭ άǎƻŦǘǿŀǊŜέ ōŀƭŀƴŎƛƴƎ ŀǎ ƛǘ Ŏŀƴ ōŜ ƳƻŘƛŦƛŜŘ ƻǊ ǳƴŘƻƴŜ ƛƴ Ǉƻǎǘ-processing. 

In general, there is no need to modify any settings in this filter except to access two useful optional 

features: 

¶ Delayed balancing:  

You can define a delay (in seconds) between the moment the balancing button is pressed and 

the moment the actual balancing is performed. The default is 0, i.e. no delay. This is particularly 

useful when holding the tablet in one hand and manipulating the probe with the other: it is 

difficult to access the balancing button while maintaining the probe on the inspection surface. 

A countdown is displayed on the screen after the button is pressed and a sound is emitted 

when the balancing is performed. 
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¶ Fast balancing: 

This is on by default and correspond to the software balancing described above. If you set it to 

off, the balancing filter will first perform a hardware balancing (auto offsets) before the normal 

balancing. The use of the latter is discouraged for two reasons: (1) it is significantly slower than 

the standard balancing and (2) it is against the concept of inspection task instrument settings 

exposed in section Error! Reference source not found. in which the instrument settings are 

rozen for a given task allowing an easier and better comparison and interpretation of similar 

data. 

The filter has also other settings. The balancing button in the filter is strictly equivalent to the button 

in the main panel. The period used for the signal averaging (0.5 s) can be altered in the advanced 

parameters. If you show the advanced parameters, you can also see the balancing values channel by 

channel (not shown in Figure 14). 

 

 
TIPS 

¶ LŦ ȅƻǳ ƘŀǾŜ ǘƻ ƘƻƭŘ ǘƘŜ ǘŀōƭŜǘ ŀƴŘ ǇǊƻōŜ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ǳǎŜ ǘƘŜ ά5ŜƭŀȅŜŘ 
ōŀƭŀƴŎƛƴƎέ ŦŜŀǘǳǊŜ ƻŦ ǘƘŜ ōŀƭŀƴŎƛƴƎ ŦƛƭǘŜǊΦ 

¶ You can use the eddy current probe as a pen to point and select options on the 
screen. Be careful not to scratch the screen however. 

5.7.3 5ƛŦŦŜǊŜƴǘƛŀƭ ŦƛƭǘŜǊ 

In its default configuration, the differential filter replaces two channels (identified by their sensor 

indices) by their difference and sum respectively. It is intended for differential absolute configurations 

with 2 absolute coils in a probe. This configuration is not directly available with the probe connector 

pin-out of the UPEC USB and UPEC WR testers and the filter is therefore deactivated by default in 

UPECView and is not further documented here. 
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5.7.4 wƻǘŀǘƛƻƴ ŦƛƭǘŜǊ 

 
Figure 15: Rotation filter and its effect. ¢ƘŜ Ǝƭƻōŀƭ Ǌƻǘŀǘƛƻƴ ŀƴƎƭŜ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ άtƘŀǎŜ ŀƴƎƭŜέ ǎŜǘǘƛƴƎΦ 

The filter is obvious. It controls the additional rotation applied to the signal. The global setting affecting 

ŀƭƭ ǘƘŜ ŎƘŀƴƴŜƭǎ ƛǎ ƛƴ ŦŀŎǘ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ άtƘŀǎŜ ŀƴƎƭŜέ ǎŜǘǘƛƴƎ ǿƘƛŎƘ ƛǎ ŀƭǿŀȅǎ ǾƛǎƛōƭŜΦ21 The channel 

specific rotation angles are added to the global one. 

Lƴ ƻǳǊ ŎŀǎŜΣ ŀ Ǝƭƻōŀƭ Ǌƻǘŀǘƛƻƴ ƻŦ мф° was necessary to make the liftoff signal horizontal and towards 

the left for the 1st channel (blue) and an additional rotation of 57° (total of 38°) to do the same for the 

2nd channel (red). 

5.7.5 {ǳǇŜǊ Ǌƻǘŀǘƛƻƴ ŦƛƭǘŜǊ 

 
NOTE 

This filter is only accessible if yƻǳ ƘŀǾŜ ŜƴŀōƭŜŘ ǘƘŜ ά9ȄǇŜǊƛƳŜƴǘŀƭ ŦƛƭǘŜǊǎέ 
options in the preferences. 

 

                                                           
21 /!¦¢LhbΥ hƴƭȅ ǘƘŜ Ǝƭƻōŀƭ Ǌƻǘŀǘƛƻƴ ǎŜǘǘƛƴƎ ƛǎ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ άtƘŀǎŜ ŀƴƎƭŜέ ǉǳƛŎƪ ŎƻƴǘǊƻƭΦ ¢ƘŜǊŜŦƻǊŜ ƛǘ Ƴŀȅ ƴƻǘ 
be sufficient to set the phase angle back to 0 to suppress all rotations as specific channels may have their own 
settings. In single-channel inspections, this may be confusing and we advise to use the global or phase angle to 
set the rotation in those cases (i.e. refrain from using the specific channel rotation angle). 
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Figure 16: Super rotation filter and its effect. 

This filter is an extension of the rotation filter which can in addition make the signal from a relevant 

feature (e.g. a notch) as orthogonal as possible from that of another (e.g. a liftoff). Here, single-channel 

ǎŜǘǘƛƴƎǎ ƻǾŜǊǊƛŘŜ Ǝƭƻōŀƭ ǎŜǘǘƛƴƎǎ ƻƴƭȅ ƛŦ ǘƘŜȅ ŀǊŜ ŀŎǘƛǾŜ όάŀŎǘƛǾŜΚέ ŎƘŜŎƪōƻȄ ǘƛŎƪŜŘύΦ 

Lƴ ǘƘŜ ǎƛƳǇƭŜ ƳƻŘŜ όάǎƛƳǇƭŜΚέ ŎƘŜŎƪōƻȄ ǘƛŎƪŜŘύΣ ǘƘŜ ŦƛƭǘŜǊ behaves like a rotation filter except for the 

parameter combination between global and per-channel settings. In this mode, theta2 is always 90° 

more than theta1 (— ωπЈ —). 

In the super-rotation mode όάǎƛƳǇƭŜΚέ ŎƘŜŎƪōƻȄ ǳƴǘƛŎƪŜŘύΣ ŜŀŎƘ ǘƘŜǘŀ ŀƴƎƭŜ ƛǎ ǘƘe angle between the 

corresponding basis vector and the horizontal. The default is theta1 = 0 and theta2 = 90° which 

correspond to the standard basis vectors and therefore to a filter doing nothing to the signal (pass-

through). The best is to experiment with the settings. 

For our example, we have left the global parameters to the default and activated the super-rotation 

for both channels. We have touched only the theta2 setting since the liftoff signal is nicely horizontal 

(in fact this has been taken care by the rotation filter just before). If you look at Figure 15, you should 

notice that the theta2 angle correspond to the angles made by the notch signals with the horizontal, 

i.e. 64.5° and 20.5° respectively. In fact, by playing with the two angles, we could have replaced 

completely the previous rotation and this one. Note that the result is a quite nice orthogonality 

between the liftoff and notch signals for both frequency. With standard eddy current instruments, this 

is normally obtained by carefully choosing the right frequency for which this is the case. 
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5.7.6 Dŀƛƴ ŦƛƭǘŜǊ 

 
Figure 17: Gain filter and its effect. 

The gain filter allows to adjust the horizontal and vertical gains individually or together. These gains 

come in addition (in a multiplicative sense) to the hardware gains in the instrument settings. The 

displayed values are the multiplicative factors (i.e. they are not in dB), meaning that a value of 1 does 

not change the signal. To link the horizontal and vertical gain parametersΣ ŎƘŀƴƎŜ ǘƘŜ ά[ƛƴƪŜŘέ ōǳǘǘƻƴ 

to On and both horizontal and vertical gains will move together when you change either of them. 

In our case, we adjusted the vertical gain of the 2nd channel (red) to a value of 2.5 in order to 

approximately match the vertical amplitude of the 1st channel. Note that we have not tried to match 

the notch signal to a given voltage value (e.g. 1 V for a 2 mm deep notch) although the same procedure 

could be performed on both channels to achieve this. 



UPECView User Guide 

46 

5.7.7 5ŀǘŀ ŘƛǎǇƭŀȅ ŦƛƭǘŜǊ 

 
Figure 18: Data display filter. This is just an information filter which has no effect on the signal. 

This filter is an information only filter and has no effect on the signal. The fields are editable22 so that 

you can copy their values to paste them in another program. The global parameter section should be 

ƛƎƴƻǊŜŘ ǎƛƴŎŜ ƛǘ Ƙŀǎ ƴƻ ƳŜŀƴƛƴƎ όǘƘŜ ŦƛŜƭŘǎ ŀǊŜ ŦƛƭƭŜŘ ǿƛǘƘ ΨƴŀƴΩ  Ψƴƻǘ ŀ ƴǳƳōŜǊΩύΦ 

For each channel, the first section shows the last data (i.e. most recent) in the selected sample. There, 

the last time is measured from the beginning of the acquisition and the last relative time from the 

current acquisition time. The in-phase and out-of-phase values are the values of the signal at that 

moment. 

The second section shows averaged values over the selected period. In the example shown here is has 

a very limited use since the selected region has both notches and liftoff, but it could be used with a 

proper selection to measure a signal or evaluate an average value. ¢ƘŜ ά5Ŝƭǘŀέ ŦƛŜƭŘ ǎƘƻǿǎ ǘƘŜ ǾŀǊƛŀǘƛƻƴ 

ƻŦ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ǎƛƎƴŀƭ ƻǾŜǊ ǘƘŜ ǎŜƭŜŎǘŜŘ ǊŜƎƛƻƴΦ CƛƴŀƭƭȅΣ ǘƘŜ ά¢ƛƳŜ ƛƴǘŜǊǾŀƭέ ƛǎ 

the time span of the selected region in seconds (note that it is the same as the persistence, as 

expected23ύ ŀƴŘ ǘƘŜ άІ ƻŦ ƛǘŜƳǎέ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ όŘŀǘŀ Ǉƻƛƴǘǎ ƻǊ ƛǘŜƳǎύ ƛƴ ǘƘŀǘ ǘƛƳŜ 

span. 

                                                           
22 Meaning that you can change them, but it has no effect whatsoever: the values will be recalculated the next 
time there is any change in the signal (e.g. new data coming in during acquisition) or the processing chain. 
23 In a multiplexed signal acquisition, this may not be strictly true anymore. In fact, in this case, the last time may 
also vary from one channel to the next as the measurements are not done at the exact same moment. 
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5.7.8 !ƭŀǊƳ ŦƛƭǘŜǊ 

 
Figure 19: Alarm filter. 

The alarm filter is deactivated by default. Click on the active button to activate it: an alarm box will 

appear in the impedance plane, either in green or red depending on whether a part of the signal is 

within the box or not.  

You can choose between 3 alarm box types: Rectangular, Polar or Polar (semi-infinite). The alarm box 

parameters depend on that choice: 

Rectangular: The box settings are split in horizontal (x) and vertical (y) sections. For each, you 

can control the center position and the extent of the box. 

Polar: This is a sector or polar box. Its position is always relative to the origin of the 

plot, i.e. the (0,0) point in the impedance plane. The settings are split in radial 

and angular sections. 

For the radial part, the radius (r) is the average radius of the box (the radius of 

the box center) and the extent is the total height of the box along the radial 

direction. 

In the angular part, the angle is the angular position of the box center (in polar 

coordinates), 0 being along the x-axis, 90 along the y-axis. The extent is the 

angular extent of the polar sector. All angles are in degrees. 

Polar 

(semi-infinite): 

This is similar to the polar alarm box above except that the radius is the smallest 

radius of the box and the extent is infinite (no setting). 

¢ƘŜ ά{Ŝǘ ŘŜŦŀǳƭǘ ǊŀƴƎŜέ ōǳǘǘƻƴ ǿƛƭƭ set the alarm box parameter to a value depending on the current 

scale of the impedance plane axes so that it is within the visible region. 

The two buttons below allows to control whether the box should be visible or not and whether a sound 

should be produced if an alarm condition is met.  
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During the acquisition, if the signal enters the box, the box turns red and a sound is produced (unless 

disabled by the buttons above). Note that the box remains red for half a second (see the visual alarm 

latency below) even if the signal exits immediately from the box. This is to make sure that the alarm 

condition is displayed on the screen for the operator to see. Furthermore, the sound, if allowed, is 

emitted only when the signal enters the box and no sound will be emitted in the next second (see 

audio alarm latency below). This is to avoid the annoying repetition of the sound when the signal is 

constantly within the alarm region. 

The advanced settings allow to further control the behavior of the alarm filter (not shown in Figure 

19). The alarm checkbox shows the currenǘ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀƭŀǊƳΦ ¢ƘŜ ά!ƴȅ ǎǘŀǘŜΚέ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ŀƭŀǊƳ 

ǿƛƭƭ ōŜ ǘǊƛƎƎŜǊŜŘ ōȅ ŀƴȅ ŎƘŀƴƴŜƭ ƛŦ ƻƴ όŘŜŦŀǳƭǘύΦ LŦ ȅƻǳ ǎŜǘ ƛǘ ǘƻ ΨƻŦŦΩΣ ȅƻǳ ƘŀǾŜ ǘƻ ŜƴǘŜǊ ǘƘŜ L5 ƻŦ ǘƘŜ 

ŎƘŀƴƴŜƭ ǿƘƛŎƘ ǎƘƻǳƭŘ ǘǊƛƎƎŜǊ ǘƘŜ ŀƭŀǊƳ ƛƴ ǘƘŜ ƴŜȄǘ ŦƛŜƭŘ όά{ǘŀǘŜκ/ƘŀƴƴŜƭέύΦ LŦ ǘƘŜ άwƛǎƛƴƎ ŜŘƎŜέ ƛǎ ƻƴ 

(default) it means that a sound will be produced only when the signal enters the box whereas if it is 

off, a sound will be produced when the signal enters and leaves the box. Finally, the visual latency 

controls for how long the box will remain red after the end of an alarm condition (0.5 s by default) and 

the audio latency controls the minimum period of time between two sounds. Normally you should not 

have to alter those advanced settings. 

5.7.9 9ȄǇƭƻŘŜ ǾƛŜǿ ŦƛƭǘŜǊ 

In multi-channel data, the different signals are often superimposed in such a way that the identification 

of a defect signature in a particular channel may be difficult. This filter will separate the signals from 

one another and spread them around the plot (in several ways) with an animation. 

5.7.10 ±ƛŜǿŜǊ ŎƻƴǘǊƻƭǎ 

This behaves like a pass-through filter for the signal but it gives further control on the plots. The 

different settings are explained in Figure 20 as well as below for some of them. 

Time range selection  

The time range selector which is hidden during acquisition allows to select the part of the signal being 

displayed in the impedance plane plot and the time traces. By default, this selector shows the vertical 

(y) component of the signal, although this can be changed to the horizontal (x) component or the 

absolute value of the signal. 

To select a time range, click or tap and drag from an empty region in the selector (see Figure 21). The 

semi-transparent blue box shows the selected region (time range). To extend the selected region, click 

or tap and drag from one edge of the box. To move it around, do the same from the inside of the box. 

As it may be difficult to select a small time range, especially if the recorded signal spans a significant 

period of time, two controls are provided in the filter settings to refine the selection (Figure 20). 
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Figure 20: The additional settings with explanations for a fine control of the view and the measurement or annotation tool. 

Signal measurement (annotation)  

¢ƻ ǇŜǊŦƻǊƳ ŀ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ ǎƛƎƴŀƭ ŦǊƻƳ ŀ ǎǇŜŎƛŦƛŎ ŦŜŀǘǳǊŜΣ ŦƛǊǎǘ ŎƭƛŎƪ ƻƴ ǘƘŜ ά{Ƙƻǿ ƳŜŀǎǳǊŜƳŜƴǘ 

ƛƴŦƻέ ōǳǘǘƻƴΦ ¢Ƙƛǎ ŘƛǎǇƭŀȅǎ ŀ ƭƛƴŜ ǿƛǘƘ н ƛƴŦƻǊƳŀǘƛƻƴ ōǳōōƭŜǎ ƻƴ ǘƘŜ ƛƳǇŜŘŀƴŎŜ ǇƭŀƴŜ Ǉƭƻǘ ŀǘ ŀ ŘŜŦŀǳƭǘ 

position. Then use the gate controls to further restrict the region of the signal that will used to compute 

the measurement (see the highlighted box as well as the horizontal red lines over the time traces in 

Figure 21). The gate controls show the relative position of those gates in percent with respect to the 

bottom of the time traces. Note that this step is optional if you could select a time range sufficiently 

small to isolate the signal from the interesting feature ǘƻ ōŜ ƳŜŀǎǳǊŜŘΦ ¢ƘŜƴΣ ŎƭƛŎƪ ƻƴ ǘƘŜ ά/ŀƭŎǳƭŀǘŜέ 

button (Figure 20 and Figure 21). The measuring line and bubbles are automatically adjusted and the 

information about the measurement (peak-to-peak voltage in length, x and y components and angle) 

ƛǎ ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ ōǳōōƭŜǎ ŀƴŘ ƛƴ ǘƘŜ άLƴŦƻέ ǎŜŎǘƛƻƴ ŀǎ ǎƘƻǿƴ ƛƴ Figure 21. 

By default, the first channel is used for the measurement. If you want to do this on another channel, 

just enter the channel ID into the corresponding field (Figure 20). 

 

 
TIP 

The information bubbles can be moved around by right-clicking on them and dragging. 
This is useful if they hide some otherwise interesting parts of the signal. Note that right 
clicking can be done with a pen connected to the tablet (by using the correct pen button). 

The algorithm to determine the best line first finds the orientation in which the signal varies most and 

then connects the two data points which are the furthest away from one another along this direction. 

It works perfectly in most of the cases. 
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Figure 21Υ !ŘŘƛǘƛƻƴŀƭ ǾƛŜǿ ŎƻƴǘǊƻƭǎΦ ¢ƘŜ ǎƛǘǳŀǘƛƻƴ ǎƘƻǿƴ ƘŜǊŜ ƛǎ ǘƘŀǘ ƻŦ ŀ ǎƛƎƴŀƭ ƳŜŀǎǳǊŜƳŜƴǘ όά{Ƙƻǿ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻέ 
on) within the ƎŀǘŜǎ όάDŀǘŜǎ ŦƻǊ tt ŎŀƭŎǳƭŀǘƛƻƴύ ŦǳǊǘƘŜǊ ǊŜǎǘǊƛŎǘƛƴƎ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ǊŀƴƎŜΦ ¢ƘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ǘƘŜ 
ōǳōōƭŜǎ ƛƴ ǘƘŜ ƛƳǇŜŘŀƴŎŜ ǇƭŀƴŜ ŀƴŘ ƛƴ ǘƘŜ άƛƴŦƻέ ǎŜŎǘƛƻƴΦ 

If the automatic measurement does not give satisfactory results or if you want to measure something 
different (e.g. the distance between the air point and say the maximum notch point: see Figure 22), 
you can use manual controls. To do so, activate the manual controls with the corresponding button 
and use the corresponding controls to move each point around (see highlighted region in Figure 22). 
Note that the informatiƻƴ ŀōƻǳǘ ǘƘŜ άǇŜŀƪ-to-ǇŜŀƪέ24 measurement is constantly updated both in the 
bubbles and in the info section. 

                                                           
24 Misnamed in this case: in effect, it is the information about the line (length, orientation, etc.). 
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Figure 22Υ ¦ǎƛƴƎ ǘƘŜ Ƴŀƴǳŀƭ ŎƻƴǘǊƻƭǎ ŦƻǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǘƻƻƭΦ ¢ƘŜ άwŜǎŜǘ Ǉƻƛƴǘǎέ ōǳǘǘƻƴ ŀƭƭƻǿǎ ǘƻ ǉǳƛŎƪƭȅ Ǝƻ ōŀŎƪ ǘƻ ǘƘe 
default value for the measurement. 

Other settings  

 
Figure 23: Result of displaying all the vertical time axes. 

The other settings, e.g. the control of which plots are displayed are explained in Figure 20. 

The effect enabling all the time axes display is shown in Figure 23. 




































