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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, softvesigineering 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.

12 1 2¢ (G2 dzaS (GKAA 3JdzA RS

& ¢KA& 3IdzARS A& y2i Iy 9RRé& Odz2NNByid Oz
NDT training. Since the UPEC instrument compliesB@ii55481 2013 the reader
WARNING s referred to it and tdSO 12718or 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 thetiument, 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 chaptet (Content of the bo I YR LISNF 2 N)Y (G KS QaickSLa RS
Start Guidé Ay &KI LG SNJ

Chapter4 describes the UPEC instrument specifications and ch&aees through all the features of

the URECView 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-brpieifatory

and quickly understandable by trained NDT personnel, meahgtgaith 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.

Chapter6 describes e procedure to install UPECView on another machine and can be skipped if you
do not intend to do so.

Chapter7 gives some tips for an efficient use of the UPE@Hile chapter8 tries to give solutions to
common (or extremely rare but very annoying) problems you may encounter.

& Despite our care and dedication moaintain the documentation current, some (sma

differences may occur between the interface described in this guide and the one

NOTE been shipped with your device. In general, you should refer to the embedded hi

the software in such cases. Furthesre, several tips and procedures described hi

depend on the operating system used by your display device (tablet or PC) and

not be directly applicable to yours. In this case, please refer to the help in
operating system.
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Figurel: Partial content of the UPEC inspection kit. The waterproof carrying case, the USB key and the tablet are not shown

21 't 9/ '{. OSNERAZ2Y

The kit is seltontained and allows to perform a standard inspecti&iraight out of the box. It is
composed of:

1 Awaterproof carrying caseontaining
o M{SyaryYlQa dzf NI LR2NIFo6otS 9/ GSadiSNIo!to/o
0 (2)EC probe
0 (3)Probe cable with Fischdrpin connectors to connect the probe to the UPEC
tester
0 (4)USB cable to connect tR¢PEC tester to the tablet or a PC
0 USB key with drivers, software and electronic documentation allowing an optional
installation on another PC
1 Tablet with preinstalled software
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Figure2: Content of the UPEC WR inspection. kit
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The Wireless Rugged version of the UPEC tester comes with:
1 A waterproof carrying cag®) containing:

(0]
(0]
(0]
(0]
(0]

(0]

=a =4 -

M{SYyaAryYl Qa dzf GNILR2NIFof SWBRANBf Saa NUzZA3ISR
(5) Bluetooth antenna

(2) EC probe

(3) Probe cable with Fischerpin connectors to connect the probe to the UPEC

tester

(4) USB cable to connect the UPEC tester to the tablet or@®Ghown inFigure2,

seeFigurel)

(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 calg® to connectto 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 A @ISNBy & ¢l &8a (2 (GKS AyalLlSoi
the waist belt).
1 (12) Multicountry dualUSB charger and USB cable (11) for tablet.

23 hUKSNI OSNBEA2Y A

¢tKS 20KSNJ gSNERA2yAa 2F {SyaiavyYlQa !t9/ (G4SaAG4SNE So3
I UPEC io (with input/output features such as TTL alarrdéoaencoder inputs)
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1 UPEC MC (multhannel instrument for EC arrays of up to 32 coils)
1 UWEC (underwater UPEC EC tester)

may come with a different packagirgdditional cables andifferent probes
24 DSYSN}Yt y20Sa F2NI Ittt OSNBRAZ2YA

1. The delivered EC probe atablet may depend on your specific order
2. Two notches (0.3 and 1 mm deep) are available on the Aluminium front patied UPEC tester
allowing a quick functional test of the system.
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Here are stegby-step instructions on how to perform a simple eddy current inspeciimtuding the
generation ofa report with the UPEC inspection.kitou should not hesitate to experiment several
gestures when mentioned to get a better feel of the irfitare.

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

=a =4 -4 A -9

~ -~ -~  Phaseange Controls such as the phase angle settimng extremely powerful as the

Q combine a slider and text or numeric keyboard inputs but they requi
fAOGGES 0Al 2 The GeAdtal princiflas ofde 8ser inteda
are described in sectiob.2.1and these controls are explained in secti
0, just after this tutorial.
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UPEC USB UPEC WR

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

N

Figure3: Example of connection for the UPEC USB (note that the tablépped in the kitmay be different
from the one shown here). For the UPEC WR tester, connecttiiéobattery pack with the provided USB cabl
and not to the tablet.

2. Connect the UPEC tester to the tablet or| Connect the UPEC tester to the battery p¢
using the USB cable using the (short) USB cable in the kit.

3. Start the UPECView softwaeéher by
9 doubleclicking on the UPECView icon on the desktop

lﬂlﬂm_
9 starting UPECView from the Windows 8 main screen
press the Windows ke'®®), type U P E C and click on the UPECView item in th

1 starting UPECView from a (Windows 8) tile with alldbgings for an inspection
task

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

4. Select the appropriate USB communicati / £ A 01 2y GKS aS02y|
port from the first panel(Serial over US| LI2 NJi¢ = a St SO0 GKS |
ports)and click OK. port and click OK
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& UPECView: Communication Port Selector KX & UPECView: Communication Port Selector Ex

Instrument connection helper Instrument connection helper

Choose on type and set Choose & commurication type and set the corresponding paremeters o
(For standard USB instrument, there should be only one lsted; (For standard USB instrument, there should be only one listed;
n this case simply dick OK or press the ENTER key) i this case simply dick OK or press the ENTER key)
Serisl over US ports | Biuetooth / Serial port | Ethernet communicaton | Demo pseudo-device Serial over USB ports | Bluetooth / Senal port | Ethemet communication | Demo pseudo-device

| noosea Choose a serial port from the folloming:
| l Communication Device Class ASF exampe (COM25) COM25
CaM?

s |
|_!\
| f

Rescan ports Baud rate: 2000000 v Rescan ports Baud rate: 2000000

o canel o canel
R —” -

If you do not select any, the first listed communication port will be used.
See also:

T Finding out which communication port WPEC device is usi(fl)
1 Connecting to a devig®.3)

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

e Sensima Inspection UPECView 1.6.4 (Acquisition) - o IEH]

6. (NBaa (KS @)treé¢ odaiizy 6

The acquisition starts immediately and the button changes
@ dza @y 6

7. Put the probe on the calibratiosample (or the tester body or fron
LI ySt 2dz2iaARS 2F (GKS y200KSa @
) button. The signal is now shifted to the center of the axes
towards (0,0)).

8. Pperform several liftoff movements A i K G KS LINRG6S | yR @)B)é
stop the acquisition. You should obtain something similar to the screen on the
Depending on your preference settings you may be asked if you want to save the d
which caseyoucansafdlyy 8 6 SNJ ab2¢ 06S aKhktft al @S

! 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.

10
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[} Sensima inspection UPECView 1.6.4 (Acquisition)

PO0 B0

9. Rescale the signal to make a better use of the screen space
tNBaa GKS @) dizadrtse o
You can also:

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

1  Zoom in or out: touch the plottingrea and then make a pinch (in or out) gesture with 2 fingers

1 %22Y O062EY (2dzOK GKS LX2GGAy3 FNBF FyR LINBaa
around the region of interest.

a Sensima inspection UPECWiew 1.6.4 [Acquisition)

) ) Air point
Material point

WF
®O0 KOO

10. Rotate the signalising the phase control until the liftoff signal is horizontal and orier
towards the left.

To use the control: touch it without releasing your finger from the screen and slide your finger on the sct
any direction (drag). The control turns green and the phase angle is constantly updated. See als®s&ctioi

11
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Sensima inspection UPECView .64 (Acquisition) - o IEH]

(i)

important to notice that there is a clear distinction between instrume

NOTE settings, i.e. te settings affecting the measurement before digitizati
and processing chain ones, such as the rotation here, which can be a
and reverted at any time after the measurement.

\Q - This angle is a quick way to access the more general rotation filter

11 w&adGE NI FyR FOldaada2®P) agan pa
the probe back on the material and slide it across the refere
V200KSad CKSP)ILINBaE athdzase «
12. If you cannot see all the notch signals, you can adjust the amount of time which is disj
GAGK GKS dat SNAAAGSYOSéE O2yiaNRt @
By default, only theast 2 seconds of data are displayed, but by changing the persistence setting, you ca

this to your needs either during the acquisition or after.

e Sensima Inspection UPECView 1.6.4 (Acquisition) - o IEH]

13. To go deeper into signal analysis, show the time traces (1). You may have to re
somewhatthe signal (2): touch the impedance plane plotting area and the touch and
around. Finally, you can use the time range selector to choose which part of the sigr
want to display (3).

12
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Time range selector: Touch and drag on an empty region ofite tange selector to create a new range (bl
box). The amount of signal displayed and the persistence are constantly updated as you drag. To m
existing range, you can touch and drag either near one extremity of the box to enlarge it or neaidthe af

the box to move it around.
== O

B Sensima inspection UPECView 1.6.4 (Acquisition)
Dhase angle

M %
SN Wakaed @ dn (s) 2wl wng

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 sigr
2. Bring up the signal processing settings

).
3. Selecti KS a+AS6SNJ étfzﬁé()s’ G o
4. 1 OGAQGFrGS GKS dakKz2g YSIFadaNBYSy

ca
>

<,
_|.|
No
m

The default annotation appear in the plotting area.

<) ‘Sensima inspection UPECView 1.6.4 (Acquisition)

s
wansn

5. Narrow the region used to compute the annotation by moving the top and bottom
gates.
6. Clickonther / 2 Y LJzi S¢ odzid2y

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

13
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¢KS aolttz22yaé OFy -adiRingud@éagRing: NB dzy R S
& Sensima inspection UPECWiew 1.6.4 (Acquisition)

‘ — s

a1 - |
— =
. -
| n i =
—

any S

Lo Hgh:
\ y
Vpp_x (d): L34 Vppfength): 1335
vepy (dy):  0.485 Ange: 15068
Meazwement ponts

Marual onrol?
off

Time range selectir  Display
‘Selection start: Lssajou on

T traces on

JAY

T range
Persistence: « ran ]

Legend: | OFF

Full Gata setiings

Autcscsle: | On Fekd: Y

15. [ SiQa y2¢ al@dmikKS RIGFE 6F YR

hiiSy GKS G22to028 LIhyst o@®)lNBaaryd kS
=) Sensima inspection UPECView 1.6.4 (Acquisition) - o IEH]

i
d
i

1
B
PO EE®

Nl

@®®

16. { NBaa GKS &3)ladns fop obthelpdngly 6
A dialog about the content of the report appears in the center of the screen.

Note: If you do not care about the report amdly want to save data, you can completelg ignore this and ¢
ahyé G2 O2ylGAydzsSe LG Aad K2oSOSNI KAIKEE NBEO2YYS
to be able to quickly browse through data later without having to open eacbriigeby one.

2This 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.

14
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& Sensima inspection UPECView 1.6.4 (Acquisition) — -

el

EC Inspection Report - = i—_— T e %
17.  The inspection report is presented with tr [ — ——
most useful fields first. Put an empl |mewe BB
component name and fill something into tr ﬁ“‘"ﬁm 'j

a02YYSyidaég FASER p—— !

If you scroll down, you will see that you ci | === —~
: ﬁ Comments: — y’

add (among others): —

Measurement lacation:
Date {acal): 2015-12-23 17:37:09.624000

1 A picture to the report
1 Company logo and address
1 Inspector name

Date (UTC): 2015-12-23 15:37:09.624000
tve comment; N0 fndings on #his companent

Specal astomizable fields

Addifional parametrizable data sbout inspectonfinding

Fed L pame: Frequency Value: 200
P "Z reme:

Fed3: o,

Note that the changes you make in those fie
are constantly stored on disk, meaning th

the next time you save data, you are present s —
with all the fields and values from the la i I ,
report.

/I £ A0
dialog.

‘T!dwumr\ﬁonmwn |

Technique: Eddy current inspection

& h Y £ chénges an® coSel thi

18. The standard Windows save panel appears. Choose in which directory you want to s
data (by default it is in the Sensimalnspection folder in your Documents directory). (

FAES ylrYSs

FT2NXNEFGA0

S(tihreTetensiad lis faltanbitle since?thfeédata is saved in se

YR Ot AO01 af{l ¥8¢o

The data and report have been saved to disk.

D00

D06
P00 RO

15
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19. Open a Windows File Explorer window (€ jgsw . o —
using the taskb&ror with the windows key o1 |~~~ " o ‘
button) and go to the folder you saved tt j-s
data in (here: Documents > Sensimalnspeci |
> demo). Open the Word document with tt
name you chose (here: calibration.doc:
Word opens’
The pumper gf filvesA depends on your settinigsthe
LINEFTSNByOSad ¢KS YIAyY
extension. When exported to other formats (e.g. .csv L i o e
Excel or .mat for Matlé®, the processed data is save

with the same base file name and the raw data is sa
in a file with _raw appended tthe name.

This is a typical view of the generated Word document with the fields from the inspe
data form, the plots that were visible on the screen and the different settings. For inst
you could modify this document dplace or copy/pasteslements of it in another Wortc
document before delivering the final report.

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

] ’ calibrat bility Mode] - Word ?TH -0 X
]
dowe  wSERT  oesen  PactLavour e s
i Boh2 - Aa- By i . oezaz 8] g #Find -
Cambria (Bor-[12 - A & Az E [ AaBbCeD AaBbCi AaBhCel & Rapisce

P paey B U A WA N Normal | Hesding 1 Heading 2 Select

WIEW  ADDNS  FoxitReaderPDF  DESIGN  LAYOUT

®22,SENSIMA

20. ¢2 O2yOfdRS: tSdQa [ E @O

back in UPECView. S | | -

R - . / |I @@

PNBaa a¢22f¢ ®3 It Becessaiziitt | - S .

dK2g GKS dz22to2E LIy == [ | Q@

). A standard Windows Open dialc : [ ©®
appears. i

3SLF !'t9/ +£ASs A& AY acCdzZftf aONBSyé¢ Y2RSI @&2ddsereed y2i
mode by toggling the full screen state in the toolbox paf®) ¢r touching/clicking in a plot area and press the
WFQ (Seo

4You need Microsoft Word installed on your system for you to be able to view adiyrbe 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-yea subscription to Office 365 may be included, but you need to activate it before trying to start Word.

16
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Select the SIDATA file you want to load (he
Ot AONI GA2YDPAAREFGIF O
doubleclick on the file).

21. The data is loaded (this may take a few seconds) and is shown in a new window.
b2308 GKIG GKS tfhre odaid2y KFa 085Sy NE
a. FtEFYyOAy3IE odzuld2y Kla RAAIFLIISEFNBR®
/| £tA01 2y GKS a{ K2g TdzZded 2RIO0 I €S €6 deli 2/yS O
All the processing chain settings are accessible and can be altered if desired, includ
time range selection. It is therefore possible to generate another report with different v

from the same data by saving the datarfrahis window (normally with a different file nam
if you do not want to overwrite the previous report).

<) Sensima inspection UPECView 1.6.4 (calibration sidata) - oW

This concludes the overview and quick tutorial about the UPEC instrument and UPECView software.
For a more irdepth description, the reader is referred to chaptetand 5.

17
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32 'aAy3a GKS O2yUNRf a

1. thﬁ Controls work both as a slider and as a text or numeric input box
2. Phaseaglie Put your finger on the control and start dragging leaving it on the sci

(do not release it from the screenyhe control changes color while yc
slide. The value decreases when you slide towards the left or bottor
the screen and increases when youvadowards the right or the top o
the screen. The changes are immediately applied to the signal (if rele
as for the phase angle shown here). Once you are satisfied wittesog,

take your finger off the screen.

2b. et Alternatively, f you wantto enter a precise value (with the keyboard):
9 Tap on the control and release your finger from the screen
9 The control turns white and the value is selected

1 Use the keyboard to enter the desired value (if the-smneen
keyboard does not appear immediatelypu can bring it up by
clicking on the keyboard icon in the taskbar).

1 Press enter on the keyboard to validate your input or click or
elsewhere on the screen. The changes you entered are appli
this moment.
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The UPE@mily oftestersaregeneralpurpose eddy current instrumesas per ISO 155482013. For
the purposes of this document, the terms and definitions given in ISO 12718 apply.

41 't 9/ '{.3z 't9]l zw

.

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

Type of instrument General purpose eddy current instrument
Power supply 5V USB powered, 100 mA typ. current draw
24h+ instrument battery lifevith the included USB battery
Safety CEFCart15B,RoHS,
Technology Signal proc.: Analogue preamplification and demodulation
Digital outputs and filtering
Settings: Manual, remote controlled, stored, preset
Outputs: Digital componentsutputs, optional TTL alarms
Excitation: Single frequencydual frequency
Physical presentation | Weight: 90g (3.2 0z.)
Size: 45 x 60 x 18 mA(1.8 x 2.4 x 0.7
Connectors: USB mini A socket, Fiscl€?2 4-pin
Environmental effects | Warm-up time: Os for typical use
200sfor full precision
Ingress protection:  IEC 60529 CODE IP67
Operating temp.: -40 °Cto 60 °C
EMC compatibility: ~ Compliant with CEECQPart15B
Generator unit Dualfrequency, multifrequency (time multiplexed)
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Independent
generator units:

Frequency range
(each generator):

Current mode
(each generator):

Voltage mode
(each generator):

p 1 1dMHz
down to 1 Hz with reduced data rate
1-10 mA,upto9Vp

b mMmnnnn

9V pp, 90 mA maximum
p n imgedance

K az2dzNDOS AYL

Software balancing after A/D conversion

Input Stage Input impedance: mnn 1K
Max. input voltage: 5V
Balance Hardware balancing before the vector amplifier

HF amplification

Gain setting range:

2¢ 20(6¢ 26 dB) 2.9 dB steps

Bandwidth: 10MHz

Linear input range: 1.0V
Demodulation Bandwidth: 10 MHz

Wave shape: square

Vector amplification

Gain setting range:

1¢100(0¢ 40 dB) 2.7 dB steps
Software gainrange: 0Ock O AYFAYAGRO

LF filtering Digital filters
Phase setting Range: 0¢ 360°
Step size: <0.001°’

Digitized outputs

Data protocol:

USB 2.0 full speed and/or long range Bluetooth

Digitization

Digitization technique:Sigmadelta

Sampling rate:
A/D resolution:
Stage:

375Hz to3 kH?Z
13to 16 bits

After vectoramplification and balancing

5> The displayed values in UPECView are rounded to integer ones.

SIAYAGSR o8&
NI y3aS (2 nowm
gains above.

't 9/ +A880Q4a
Mmnz o dzi

Ft2FGAy3

L2 A ¥ O intérdzvian g theNS LINS a S

lye @FtdS Oty 0SS SyuiSNBR Fa |

" In fact, as the phase rotation is controlled by UPECView, the steps are only limited by the represesftatio
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 sized.1Mote that the click/touch and drag
interaction does not give yoaccess 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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Same specifications as UPEC bl&®ewith the following additional featureand differences.

Type of instrument

General purpose eddy current instrumenith input/output features

Encoder inputs

Quadrature decodeinputs (A/B): 2

Maximum tick rate: 32 MHz

Tick counter resolution: 32 bits
Additional digital Number of TTL outputs: upto3
outputs Reaitime alarm signal delay: <10 8

Physical presentation

Weight:

Size:

120 g (4.3z.)
45 x 60 x 18 mA(1.8 x 2.4 x 0.7 iy
Connectors: USB mini A socket, Fiscl#24-pin, Fischer 102-pin

Customizations

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

43 't 9]

a/

The multichannel version of the UPEC tester has the folloveidditional features and differences
compared to the io version.

Type of instrument

General purposemulti-channel eddy current instrumentwith encoder
inputs and TTL outputs

Power supply

5V BB powered, @ mA typ. current draywp to 2 A

Technology Excitation: Single frequency,
multi frequency(simultaneous injection)
Physical presentation | Weight: 280 g (9.®z.)
Size: 55 x 75 18 mni (2.3 x 3.0x 0.7 irf)
Connectors: USB mini A sockatther connectors customizable
Generator unit Independent 16

generator units:

9 Note that this is the delay after the measured signal has reached an alarm condition; tiz detay depends

on the acquisition rate.

10 Multi-frequency injection with special connector.
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The underwater version is based on the UPEC USB with the following additional specifications.

Type of instrument Underwater gneral purpose eddgurrent instrument
Underwater Case material (2 versions) Al
Stainless steel
Maximumtested depth 100 m (330 ft)
(case and connectors)
Maximum depth (steel case) 1000 m (3300 ft)
Physical presentation | Weight: 0.5kg (1.1 Ibfor Al case
5 kg (11 Ib) for stainless steel case
Shape: Cylindrical
Size: 50x160mm (2.0 x 6.3n), diameter x length

Connectors: Speciaunderwater Fischer connectors for probe and
digital communication

Digitized outputs R$422 long distance digital communication protocol from UWEC to sur
control and acquisition unit (PC or tableif)cludinga serial to USB
converter.Maximum data rate: 2 Mb/s

Cables and probes Shipped with a 50 m (160 ft) digital communication and power supply
(standard) cable

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

Options 1 Longer communication cable upon resgt
1 Visual feedback system for the diver
1 Custom probes or adapter to your probes
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This chapter providesiRS LJG K RSAONALIGA2Y 2F !t 9/ +ASsQa RATFTTFSN

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

~ N~ s

51 LY GNP RKRI AREK S NR & 2 LIK &

UPECView is designed to have a modern look and feek»gg#dnatory and easy to use yet allowing
advanced featuresThis is achieved by displaying only the relevant information on the screen, hiding
unnecessary settings in order not distract the inspeftom his main task. Those settings are however
quickly available at your fingertips, only a few clicks or taps away from the main screen.

511 LyalLlSoum2W)lhlya] s AGK (AfSa IyR LINBa:

To leverage the best of this user interface, presets and inspetdik 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 balanéihghll those parameters can nonetheless be
easily changed to experiment and optimize the signal for a Bp¢ask.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).

512 5ABYOE 06SU6SSYYRYBNRISSFEYy I OKIAYy

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

The former regroup all the settingsffecting 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 perfoff®eh as frequency or hardware
gains.

11 n fact, balancing mastill be necessary to compensate for the environmental changes, e.g. temperature or
humidity.
120Or rather that the measurement should be redone if those are changed.
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On the other hand, the processing chain parametectude 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 settingdl 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 shifteero

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.

513 wl ¢ RIGFITOSYRNRBOGEF LILINE I OK

Ly FFEOGX !t 9/ thadrdwdata, iie? tNddiitizéddgtd teadsmitted 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 rawidfmrmation about all the

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

data itself!® A clear advantage of this is that you can subsequently change all the processing chain
settings in loaded datéor a better interpretation or for comparison with other data. In short, the

I OljdZA NBR 6N g0 RFEGF A& G (GKS KSEONSY 2N Qi K SILANR2 O

52 h@SNIASG 2F (GKS dzZaSNJI AYGSNFI OS
52,1 DSYSNJ} f LINAYOALJX Sa

The interface is designed 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¢ Touch and drag to chang Click and drag to chang
Phase angle changed through these¢ the value continuously the value continuously

controls which combine You can drag in an You can drag in an
the functions of a slidel direction (horizontally or direction (horizontally or
and an editable box vertically) vertically); you can ust
Touch and release to ed the CTRL and SHIFT k¢
the value with the to make fine or coarse
keyboard. adjustments respectively.

Touch and release to ed
the value with the
keyboard.

Tooltips Most of the buttonsand Touch the button or Hover over the button or
controls can display i control and leave youl control with the mouse
short summary of their finger on it until the pointer until the tooltip
function. tooltip appears. appears

13 This is not true for exported data which normally contains only processed or raw data.

24



®8 SENSIMA

@inspection

UPECView User Guide

Shortcuts Some functions carbe Not relevant The equivalent keyboart
accessed by a simple ke shortcut is shown in the
(e.g. toggling between ful help tooltip in square
screen and windowec ON} O1Sia ow
OASsa BAGK

Panels Settings are grouped i Touch the correspondin¢ Click the corresponding
panels which are opener button. button.
and dosed by clicking or
the corresponding
button.

522 LYGSNYIOUAY3a gA0GK LI 20a

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

Tactile

Mouse & keyboard

Panning Touch anywhere insidef@ot area and Click anywhere inside a plot area al
drag drag
Zoom Gt AYOKé Ay 2 NJ 2 dz Move the mouse pointer over the poir
interest of interest and use the mouse wheel
1 22Y Ay 2NJ 2dzi 0
on a trackpad)
Zoom hox (Not really relevant, but you canust N6aa GKS w»nQ 1S

the onscreen keyboard and follow th

changes to a magnifier shape. Click

aY2dzaS 39 1 S@06 2! NJIdragaround the region of interest
Zoom back to (Not reallyrelevant, but you canusct NSaa GKS WwWo9{/ Q o
original the onscreen keyboard and follow th

ayz2dzaS 3 1Seo02F NI
Show/ hide ¢ 2dzOK GKS G{K2g CliOl GKS a{K2g¢g GAY
time traces to show a rolling chart of the horizont: show a rolling chart of the horizont:

Show/ hide full
record

Navigate
full record

the

and vertical components.

¢2dz0K G(GKS a{K2g 1
the totality of the last scan. This optio
is accessible only when th
measurement is stoppk

The portion of the data displayed or
screen can be selected in the box
the right of the time traces.
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the totality of the last scan.

Click and drag to select a zone within t
time selection box on the right of th
time traces. The selected region will t
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Touch and drag to select a zone. T highlighted in blue. You can click with
selectedregion will be highlighted ir this region and drag to move it.

blue. You can touch within this regic

and drag to move it.

This feature is enabled only if th

Ge¢AYS aft A0S ast

activated in the preferences.

53 / 2y ySOlAy3a 02 | RSGOAOS
When UPECView starts, it willldi§ @ | RS@A0S 02yySOilAzy RAIf23
{StSOG2NEOG G2 O2yySOG G2 I 1t9/ RSOAOS® {AyOS

communication interfaces, you have to select the one appropriate to you deviost of the UPEC
devices usa 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 listilabbera
communication ports is displayed with some additional settings.

531 ' {. RS@OAOSa

A A = . ~ . ; A ] UPECView: Communication Port Selector [ x |
(86800 G(KS af SNEEf G2@S?
default).

nd set the correspanding parameters up

(For standard USB instrument, there should be only one isted;
in this case simply cick OK or press the ENTER key)

Seial over USB ports | Bustooth | Serial port | Ethernet communication | Demo pseudo-device

UPECView has already scantieel USB ports anglour e

device should normally be listed (with the T——

correspondingCOM port¥). If the list is empty, check

that the UPEC device is correctly connected to t

GrofSikt/ 6AGK GKS ! {. 1KS aws
LJ2 NI & ¢ If podiaie2n6ré tan one device listed
you have to know which COM port the device you we
to connect to is using. There is also a communicat
aLISSR aSGOAYy3 6d&. F dzR NI ( Figure 4 Device connection dialog for USR dzf R Y 2
f S ¢S G2 wnnnnnnod LT &g deves dzi aSf
port, the first ore is

Rescan parts Baudrate: 2000000 %

oK Cancel

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 sanablet/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 interfand UPECView togethen the same tablet/PC.

14The 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.
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a UPECView: Communication Port Selector ﬂ

Instument connection helper

{St SO0 GKS a. f dzS dwehehiiKvery
similar to the precedent one.

murication type and set the cormesponding parameters w

o d USE instrument, there should be: anly one listed;
i this case smply dick OK or press the ENTER key)

i over USB ports | Bluetooth / Serial port | Ethemet communication | Dema pseudo-device

The list of serial ports shows all the serial (COM) PC | ocsmam ecse i

on the system. This list includes
oo |

1 All the COM ports from the precedent tab (note th
COM25 port which is the same as in the figure abc
since the UPEWR device used for this example wz
connected to and powered by the tablet). -

can ports Baud rate: 2000000 v

1 All the COM ports associated with paired Bluetoo D] s
devices (this may include other devices using se Figure5: Device connection dialog for wireless

interfaces such as mobile phones for instance). EjB'l{etOOIh) devices and generic serial por
evices.

T Any serial port currently sed on your PC. Thit
should occur only in old PCs, some of which may use
serial interfaces internalli.

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 foranee if you just paired your deviedter having
A0FNISR !t 9/ +ASgd ¢KS O02YYdzyAOFdA2y &LISSR o6da. | dzF

Pairing a UPEC WR device to a tablet/PC

N

~ -~ - The UPEC device is already paired with the tablet delivered in the kit. fsbsetions
are only for those wanting to use another tablet/PC to connect to the UPEC wil
TIP device.

For Windows 8.1:

1. Go to the Bluetooth settings:

1.1.. NAy3 GKS a/ KIFENXYaé 6SPId 08 AgALIAYI 22dzNJ FAY:
to the left)

12./ K22aS a{SlddAy3aés GKSy da/ KFy3aS t/ aSadaday3aac
13.D2 G2 a4t/ IyR 5S@A0Sa¢ IyR (GKSyYy a.fdsSi220K¢E

2. Make surghat your UPECView WR device is powered (connected to the battery pack, to the tablet
or to any USB power supplyCheck that Bluetooth is on. Window&ould be scanning for
Bluetooth devices and your UPEC device, identified by its part and serial number should soon be
listed.

3. {8800 GKS 't9/ RSOAOD
process (taking a few secondls) 1 KS RS@AO0S Aa NBLR
the list of Bluetooth and serial devices.

NNB OdG LI NI |
i & 6/ 2yyS

15|n particular, this should never be the case with the tablet delivered in the original UPEC inspection kit.
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{StSO0 GKS a9GKSNYySa 02)
Enter the IP adress and the port number given to you
UPEC device. The default port number for UP
Ethernet devices is 50123 as shown in the figure (def:
setting in UPECView). The IP address depends on
network configuration. The UPEC Ethernetvides
come with special set up procedures to attribute thel
a fixed IP address in your local network. Contact supg
for more information

534 5SOAO0OSt Saa Y2Z2RS
The last tab allows to start UPECView without a
device attached. It is meant to be used as demo
training to give access to the interface and he process
chain settings, but it can be used to start without
device and load data files for fimtr analysis or
interpretation.

In this mode, a fake pseuedtevice is created. This
pseudedevice simulates the signal generated by a tv
absolute probe sensing head repeatedly passing ove
notch. The instrument settings correspond to a lega
version of UPEC in which only 3 different frequencit
could be chosen from. Apart from that the interface
identical to the one presented here.
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Instrument connection helper

UPECView: Communication Port Selector

Choose & commurnication type and set the corresponding parameters up
(For standard USB instrument, there should be: only one listed;
i this case smply dick OK or press the ENTER key)

Serial over USB ports | Bluetooth / Serial port | Ethemet communication | Demo pseudo-device

1P Address: |10.0.160
Port: 50123

3 Cancel

Figure6: Device connection dialog for ethernet
devices

ORSYZU

2]

Instrument connection helper

UPECView: Communication Port Selector

Choose a commurication type and set the corresponding parameters up

(For standard USB instrument, there should be only ane isted;
in this case simply dick OK o press the ENTER key)

Serial over USB ports | Buetooth / Serial port | Ethernet communicabon | Demo pseudo-device
(Connects to the demo pseudo-signal generatar

This simulates an UPEC DualC instrument with a 2 coils absolute.
probe being maved at constant speed back and forth above a crack

oK Cancel

Figure 7: Device connection dialog for demc
mode (devicelessnode).
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i<) Sensima inspection UPECView 1.6.4 (Acquisition)

T

i
:

.
OO PO

Show full record

Phase angle

Autoscale

3wy JUssaid @ dn (s) awn jing

» -25 20 15 -10 -5 0 5 » 25 20 -15 -0 -5 5 10 15 20 50 510120
X ¥ ¥

Time grid: 025 t 355

Figure8: Example of a start screen (no panels displayed) after a duadjuency acquisition.

¢2 RSY2YyadNFridS GKS LRGSYGAILE yR St as-fragiendzgda S 2 7F
acquisition on a set of calibration notches with the time traces on. This is more complicated than the
typical use case (single fregncy 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 iWolts although this should be considered as an arbitrary unit as it is after the instrument
YR &42F06FNB 3AFLAyad Ly FRRAGAZ2YS | GRAaadid e¢¢ 3 7
having to deal with too small signal values.

In terms of scaleand 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 whichiarseconds.
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The main buttons are explainec
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.

Play / Pause

The first group deals with signa
acquisition: start/stop, balan
cing and autoscale.

Balancing

The second group gives access Autoscale

more functions and settings
through urfolding  three
different panels the instrument
settings (preacquisition), the
processing chain ones (pest

POV

>SS Instrument
acquisition) and the general settings
toolbox far manipulating data

and other files Processing

chain settings

Toolbox

OO
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Main acquisition controls

Start or stop recording data. All data since the
start is recorded in the tablet and the amount
is only limited by the available memory.

Performs the balancing of the signal. Its preci-
se behavior is controlled by the balancing
filter (delayed, hardware)

Changes the plot scales to fit the currently
displayed signal into the screen while keeping
the current aspect ratio

Access to setting panels

Shows or hides the instrument settings, i.e. all
the settings applied before the digitization of
the signal (frequency, hardware gains, etc.).

Shows or hides the processing chain. These
are all the post-acquisition signal processing
operations (e.g. rotation, software gains, etc.)

Shows or hides the tool panel, allowing to
save and load data, generate reports, access
global preferences, etc.
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Presets (muitple channels)
ridetme vaces  Dual frequency 200, 450 kHz

Load, Save, Export...

Configuration, probe info

S Unspecfied
i Unspecfied probe s

Active acquisiton unit selector

Number of sensors: 2

Enable al
. | unit 10m) Unit 2 (On)
Autoscale

Auto offsets (all sensors):
Optimize offsets for cuTent gains

%

Acquisition rate (Hz)

375 Hz

Single measurement urit cont figuration
Configuration measurement unit 1

wn Wasad @ dn (5) awn Jing

Presets (single channel)

Load, Save, Export...

Configuraton, probe info

Unspecfied
Unspecfied probe o
Frequency (o%2)

Requested  Actudl

2016

Final Stage Gans (d5)
x 25 2 15 10 s o s » 25 20 a5 0 5 0§ s 0 5 W 15 ™ .sosmw jophate Outofthace
x x v

Figure9Y [/ £ A01 2NJ GF L) 2y GKS aLyaildNdzySyid &aSdaay3asg odzidzy G2
after having stopped a dudrequency 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 presdm most used options first, namely close to the
top. This is in fact the general philosophy for all the panels in UPECView.

xé - As the panel may be longer than the screen, you may have to scroll it with the slic

the right hand side. If this slidés not visible, use the horizontal slider at the bottom
TIP the screen.
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Presets (multiple channels)

Dual frequency 200, 450 kHz

Load, Save, Export...

Configuration, probe info

Unspecified
Unspecified probe

Active acquisition unit selector

Mumber of sensors:| 2

Enable all

Auto offsets (all sensors):
Optimize offsets for current gains

Acquisition rate (Hz)
375 Hz

Single measurement unit configuration

Configuration measurement unit 1

Presets (single channel)

Load, Save, Export...

Configuration, probe info

Unspecified

Unspecified probe

Frequency (kHz)
Requested Actual

Final Stage Gains (dB)
In-phase Out-of-phase

Edit...

‘ Hide Advanced Settings

Acquisition
Final Stage Offsets (Hardware balancing)

Auto offsets (hardware):
Optimize offsets for current gains

In-phase Out-of-phase
Advanced
1st stage gain ADC resolution
9d8 v/ |16bits v
Input Source Input on Excitation
[nput 2 v Normal (off)
Excitation

Current level

Signal shape: Square
External 25 MF "‘ Signal output: Enabled

Multi-channel section
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Preset management
(multi-channel presets)

Probe and configuration information (textual)

Selector of active measurement units for

acquisition:

*  Number of units

+ Buttons to activate/deactivate
measurement units

Hardware balancing (for all active units)

Acquisition rate (drop-down selector)

Measurement unit selector (drop-down list)

Preset management
(single-channel presets)

Probe and configuration information (textual)

Excitation frequency (control to select requestec
frequency and actual frequency)

Gains (dB) just before digitization (in-phase
and out-of-phase

Button to show/hide advanced settings

Hardware balancing (for this unit only)

Offsets for the hardware balancing

Advanced settings for the acquisition:

*  Gain (dB) before demodulation

» ADCresolution (related to acquisition rate)
* Input source used for this unit (1 or 2)

»  Should input be connected to excitation

Advanced excitation settings:

»  Driver mode (Voltage or Current)

*  Current level (intensity) for current mode
«  Signal shape (square or pseudo-sine)

*  Clock source (default: external 25 MHz)

- Enable/Disable signal generation

FigurelQ: The full instrument settings panel with explanations (see below for further clarifications)
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The UPEC US®/R, io and MC instruments are all composed of several sthglenel instruments,
each of which possesses its own signal generation and acquisition moWdgesall those singie
OKIyySt AyadNHzySyda aYSIadnNBYSyid dzyaitac o
Channels and measurement units
INLINF OGAOSE aYSIada2NBYSyld dzyAidée FyR GOKFyYyySftée
GKA&d 3TJdZARS® 2SS LINBFSNI aYSFadzNBYSyihG dzyAGé ary
generation and acquisition modules with their own excitationput, gains or digitization settings
GKSNBIF & GOKIyySté¢ g2dzZ R 'NBSudrarzg,2 'y I OljdzZA NBR &A 3
i AAOOOATI ARANOEBEOET EAGREDAT O OT EO

dz
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56.2 a dzffikA Yy St aSGGAy3Ia

The first section of the instrument settings parf®lulti-channel setion in Figurel0) is dedicated to
the settings common to atheasurement units, such as:

9 The number of units on the tester

This determines how many buttons and ugdttings 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 ¥dsesever, 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 gindd side effects on the resulting
processed signal.

1  Whicharethe activeunits.
¢tKAd RSTAYS& FTNRBY GUKAOK dzyAda | airxdayrt Aa |
a0FNIa o00KAA Aad gKeé AF e2dz 0l LkaddpraSignaldsy 0 K
immediately displayed). Note that this appliedly to signal acquisitioni.e. an inactive unit
can and will generate a signal into the probe according to the unit settings.

Olj
S

I The acquisition rate

The acquisition rate can be chosen frémar values and isommon to all measurement units.

It determines the effective resolution of the signal digitizalion A S &® G KS @755/ N
1 Mc OMpad®AXigE Imidp T 11 mn oAda FyR o
individualunit setting for the ADC resolution.

o
— qx

9 Multi-channel presets.

These presets or acquisition configurations contain all the rochhinnel settings as well as all
the singlechannel ones for all the measurement units.

18|n fact, a measurement unit is a mutfhannel instrument since it can multiplex the signal acquisition between
two independent inputs. This is howavés not available in UPEC USB and WR instruments (owing to the
limitations of the 4pin 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 aisitiogiconfiguration file
designed for an UPEC instrument on another withrgernumber of units.
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1 Auto offsets or hardware balancing.

This § shortcut button to perform an auto offset or hardware balancing (see seé&iéry
below) on all active unitinstead of having to do it one measurement unit at a time.

56.3 vdzi O1 {&8AIINIS OKI yy St 2LISNI GA2Y Y2RS

In fact, when you start UPECView you are immediately set for sthglenel acquisition: If you bring

up the insNXzy Sy & aSdadidAay3aaQ LI yStz e2dz KIS tf GKS &aSs
shown inFigurelO (just make sure that unit 1 is active and activate iiaf). Here you can start the

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

5.6.4 CdzNJ K S NgdafingR JadzSy O 2LISNI A2y Y2RS

To start a duafrequency acquisition, just activate both units in the muahiannel setion of the
AYyaaNdzySyid aSdtidayaaqQ LIyStr &aStSO0 -diwkSnena SO2y R
64/ 2y FATdzNI GA2Y YSIFAdz2NBYSYyG dzyAild HéO YR OK224a8$s
you are acquiring, you have two signals in blue for therit or channel and r@for the second.

When dealing with singtehannel settings in a dufilequency mode, make sure to check which unit
you are acting on by looking at the selected unit in the adog/n menu.

& The two generated frequenciesre injected simultaneously. This has t
consequences which could be detrimental to the measurement if misused: (1
WARNING  power injected into the EC probe is about doubled and this may damage the pi
(2) the larger frequency should in general not be thase to a multiple of the smalle
one in order to avoid catching unwanted harmonics of the lowest frequency intc
highest frequency channel (this is not absolutely necessary but should be cons

as a good practice).

7

565 { AY3f S YSI AdNNBYXSyd dzyAad asSiGiaAry

These are the settings in the second sectioRigurel0. We describe them from top to bottom.

The first part is devoted to single measurement unit configuratieenagement, i.e. presets and
acquisition configuration for a singtghannel 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 naning section as for the multhannel 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 bigldeault.

The frequency is controlled by the internal clocks on the UPEC device and its granularity depends on
ASOSNIt I ROFYOSR aSG0AYITAd ¢ Kikldnek th the fleduendyko NB A &
requested frequency control which displays thhequency 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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¢KS aFAyFt adGr3sS 3FrAyaé FFSOG GKS aAaylrft- FFGSNI
phase and oubf-phasecomponents of the signal. They are displayed in dBs and rounded to an integer
value®®

Advanced settings

These settings allow a very fine control of the UPEC instrument. They are revealed by toggling the
hykh¥F adlF 4GS 2F GKS a{K2g | ROIYyOSR aSidAy3a¢ o dz
¢KS TFTANRG odzidiz2zy Aa (GKS aldziz 2FFasSiaéd 2N KINRg!
tuning the offsetyvoltage subtraction, seB.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 thechaltnel section

should be used in general.

Wdza G o0 St 26 ( Kuion,dudirid she rBafiuBlSatings for the offsets for thephase and
out-of-phase components of the signal. The units are arbitrary (betwd@7 and +127). This is
V2NXYIfte aSi oe 2yS 2F (GKS al dzi2 2 ¥ Tile&utoinatic 0 dzi 2 y
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 sectdh 7below.

The advanced section allows you to fitume the acquisition settings:
1 1%stage gain. (default: 6 dB)

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

of the UPEC instrument. The reader is referred to 1ISO 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 issués.However, it can beused to perform further vector
amplification if needed.

1 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-chattinel
section to change this value. See also sedii@8below.

9 Input source. (default: Input 2)

Each measurement unit has two signal inputiesthcan 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.

1 Input to excitation.

Inaddition 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 cwudr@ein mode
with an absolute probe.

Finally, the excitation section presents eeal 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 tilghuency 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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The output of the signal generator module can be either vokdgeen with a 9 V peato-
peak signal output or currerdriven with an output varying between 1 and 10 mAlisteps.
In normal operation, use the voltagriven mode which guarantees that most of the

generated power is transferred to the eddy current probe. The curdeiien mode is useful
when dealing with singleoil absolute probes, allowing direct impedameasurement.

1 Current level.

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

T {A3ylt aKFILS® O0RSFldzZ Y a{ljdzZ NS¢0

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

Oty OKIy3asS xmhydBz RBRKaLESdR2 I LIWINRPEAYF GS | LIzNE
steps. Note however that you reduce the number of frequencies you can generate (or more
precisely, you increase the steps between the actual freq@snthat the generator can

produce.

1 /£201 42dNOS® O6RSFlLdzZA GY G9EGSNYIf wHp alléo

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

Ot 201 &2d2NDOSP® ¢KS TFANERG 2y SchannelifstGmehsi& adi KI G & |
the UPEC USBorthe UPE® (i Sa i SN&A Ad (0 KSurdedrhdisomyided Hp a
by the multichannel board and guarantees that all the measurement units aph@se. The

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

f {A3Yylt 2dzilddzid ORSTFlLdzZA GY a9yl of SREOD

This setting allows tdisable 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.

566 t NBaSida FYR AyailuNdzySyid O2y FAIdzNI (A 2

All the instument 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 tHewdnop

YSydza FyR af 21 RX al @S> X$¢ 0 aazéliTBeyeds aidigtinctiok Betwkeyl & (i NHzY
multi-channel configuratioewhich include all the instrument settings for all the measurement units,

including which are the active ones and the sirgt@nnelconfigurations which store only the setting

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

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

Note that changing any setting will invalidate the current pregetning 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

t NBaa 2y GKS O2NNBaLRYyRAY Zhe dntraneR Panel HePedding GnE LI2 NI X
whether you want to manipulate singlenit or multichannel configurations. UPECView shows the
configuration management panel below

This panel is quite sedfxplanatory (additional help is available in the form of tqud}i and has 3
sections which are highlighted in the figure below:

1. Configuration file management & Edit properties

Here yOU can either Ioad an instrume Acquisition configuration settings file {single channel}...
Configuration from a f||e or save |t to a fl‘ Load or save the current configuration from or to a file.

using the two buttons save tofie..

Preset management (single channel). ..

2. Preset management

Preset (single channel)...

You can add the Curremlonfiguration to Add or delete the current configuration to or from the presets

the list of presets by entering a name

Mame:

the corresponding box and clicking ¢ Delete preset e
6! RR (2 LINBASGAE D o Flpresetaet.,
name already exists, it will be overwritte Manage the full set of presets

but you get a warning allowing you 1 Import... Export...

cancel the operation.

Alternatively you can delete a preset yo
do not need anymoreby entering its oK
YIEYS yR Of AO1AYyS3

will be asked for a confirmation. Figure 11: Configuration management paneéxample (for

singlechannel configurations)
3. All preset management

The last part allows to export or impo
the full set of presets to or from a file
Note tha if you import presets, it will
erase all the existing ones you have a
replace them by the imported ones. Tt
is useful to transfer all the presets frol
one tablet/PC to another.

hyOS R2ySs 2dzad Ot A0l ahyvyé (G2 Ot2asS GKS LI ySto
567 | F NRgIINBE ol flFyOAy3a oldziz 2FFasSdao

In accordance withSO 15481 2013 the offsets are an analog voltage subtraction performed after
the demodulation and just beferthe second (final) amplification stage. They can be set independently
for the inphase and oubf-phase part of the signal. This allows to further increase the vector
amplification (gain) without risking saturating the signal. The auto offsets or haedWalancing
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 complementgdthe standard posprocessing balancing.

Note that the offsets are parts of the configuration settings and thus saved to configuration files or
presets. This means that for arspection task, the offsetshould 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.

& If you perform a hardware balancing or auto offset after having done a stan
02N daz2Fliol NBeO o6lflyOAyd FNRY (K
caution G KS NBadzZ GAy3 WwWolflyOSRQ aradayl ¢
balandng button again and the signal will be at zero as expected.

568 ! OljdzZA AAGA2Y NI (S

The acquisition rates related and controls the effective signal digitalization resolutio ! 5 /
NB a 2 f do$ingdreditof resolution each time the acquisition rate iskded:

AcquisitionRate ADC Resolution
375 HZ° 16 bits
750 Hz 15 bits
1.5 kHz 14 bits
3 kHz 13 bits

For multichannel instruments, the acquisition rate setting is only accessible from the-chaltinel
section of the settingsbut changes affeavery singlechannel 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 globatiacquis
rate to control the resolutioninstead of the individual ADC resolution

The rate is understood per acquisition unit. For instancdualfrequency acquisition at eate of
750Hz generatesc AEAT T Aluvd¢ U punimA A OO OAO.AHighed acquisitiorrates
may result in slower refresh rates for the screen display.
& Do not exceed 1500 measurements/second for UPEC WR devices u
wireless mode (Bluetooth). This corresponds to etkannel at 750 Hz or sing
UPECWR channel at 1.5 kHZ'he baadwidth of the wireless channel is not sufficient a
WARNING  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 réata sire however
exact.
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Figurel2: The processing chain settings panel is displayed throughdbeesponding button.

¢KS LINPOS&aaAy3d OKFAY A& | adlFroO0] 2F FALGSNED® ¢KS
from top to bottom being transformed and becoming the processed data which is finally displayed on
the plots.

The parameters fo6F OK FAf GSNJ I NB RA&aLX @SR o6& Of AO1Ay3ki
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 effettteoparameters are shown by the
evolution of the corresponding dufilequency signals. The description shows how to rotate,
orthogonalize and (approximately) match a déralquency notch response.
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Figurel3: 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 pgrannel ones for each channel.

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

1 (button) Show or hide the filter parameters (do not use: with thay of displaying the
processing chain, hiding parameters does not make sense)

1 (button) Activate or deactivate the filter. dte that an inactive filter does nothing, i.e. it
behaves like a paghrough for the signal.

T (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 éhfilter parameters, most of which can be modified live with
G022y i NBR@s21HaSSs
Activate and deactivate a filter
(AYLE & OfAOl 2y (KS a! OGAPSE odxitzy +d GKS G2L N
inactive states. An inactive filter is just a p#isugh for the signal.

& Althoughdeactivating a filter can be convenient to quickly evaluate the effec
that filter, working with a deactivated filter may lead to disconcerting rest
CAUTION  For instance, if you deactivate the rotation filter, any change made to the p
angle will not aféct the signal anymore. Furthermore, deactivating 1

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

Global and per channel settings

Many filters fave both global and singlghannelsettings The global settings affect all the channels
whereas the singlkehannel ones affect only the specific channel. In general and where it makes sense,
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the perchannel settings are added to the global ones. The way in which the effects are added depend
on thefilter and the operation on the signal. For instance,

1 Rotation filter: the singlehannel rotation angle iaddedto the global rotation one
1 Gain filter: the singlehannel gains furthemultiply the global ones

1 Super rotation filter: the operation cannbe combined in a meaningful manner, meaning that
either the global or the singlehannel parameters are applied (there is a checkbox in the
singlechannel parameter to tell if it should override the global setting)

The specific channel settings are autdioally 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. TheathB is

listed as the state number of the channel.

572 . FfFyOAYyI FAL SN
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Figurel4: The balancing filter.

¢KS GFElyOAyd FALGSNI A& NBalLRyaiots 72nN@Ejigneiy3
pressed. This is done by averaging the signal in all channels over a period of 0.5 s just before the button

Ad LINBaaSRo® ¢KA& Aa ¢oKFG ¢S OFff aaz Fpraceshidge ol f |

In general, there is no need to moglibny settings in this filter except to access two useful optional
features:

1 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 ya.eelay. 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 sereafter the button is pressed and a sound is emitted
when the balancing is performed.
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1 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 hardwabalancing (auto offsets) before the normal
balancing. The use of the latter is discouraged for two reasons: (1) it is significantly slower than
the standard llancing and (2) it is against the concept of inspection task instrument settings
exposed in seatin Error! Reference source not foundh which the instrument settings are
rozen for a given task allowing an easier and better comparison and interpretatiomitdrs

data.

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

in the main panelThe period used for the signal averaging (0.5 s) can be altered in the advanced
parameters. If you show the advancpdrameters, you can also see the balancing values channel by
channel (not shown ifigurel4).

M f LF¥ e&2dz KI@S (G2 K2fR GKS GrofSi Iy
Q oFflyOAy3é FSIGdz2NB 2F GKS o6l fl yOA
TIPS 1 You can use the eddy current probe as a pen to point andef#ions on the

screen. Be careful not to scratch the screen however.

573 SAFFSNBYGALIT FALGSNI

In its default configuration, the differential filter replaces two channels (identified by their sensor
indices) by their difference and sum respectively. 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
UPE@iew and is not further documented here
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Figurel5: Rotation filter and its effect¢ KS 3t 206 f NRGFGA2y y3tS A& SldAagrtSyid (2

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

Fff GKS OKIyySta Aa Ay FFOG GKS &l Y&THechanieKS at Kl
specificrotation angles are added to the global one.

Ly 2dzNJ OF aS3z | c°#dshacéssary dBnake thelliftoff sighdl horizengal and towards

the left for the F'channel (blue) and an additional rotation of*ffotal of 38) to do the same for the

2" channel (red).

575 { dzLIB & &K 2y FAL GSNJ

& This filter is only accessible i2yz Kl @S Syl of SR (K¢
options in the preferences
NOTE

21t ¢LhbyY hyté GKS 3JIt2o0lf NRGIGARZ2Y aSGidAay3a Aa NBTFt SO
be sufficient to set the phase angle back to 0 to suppress all rotations as specific channels may have their own
settings. In singkehannel 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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Figurel6: Super rotation filter and its effect.
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This filter is an extension of the rotation filter which can in addition make the signal from a relevant
feature(e.g. a notchas orthogonal as possible from that of anotlierg. a liftoff) Here, singlechannel

aSdidAay3a
Ly GKS

2O0SNNARS 3If2061l f
AaAYLIES Y2RS

aStaAay3aa
0 & & A Ydelia®Klike a®dtafod filter 2xeeptifok ] SR O =

2yta AT (KSe

parameter combination between global and perannel settings. In this mode, theta2 is alway$ 90

more than thetal~ w#& —).

In the supesrotation moded & & A Y LJX S K¢

OKSO1062E

dzyelangle peBueanthe S I OK

corresponding basis vector and the horizontal. The default is thetal = 0 and theta2 whigh
correspond to the standard basis vectors and therefore to a filter doing nothing to the signal (pass
through). The best is to experiment Withe settings.

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

for both channels. We have touched only the theta2 setting since the liftoff signal is nicely horizontal
(in fact this has been taken carg the rotation filter just before). If you look &igurel5, you should
notice that the theta2 angle correspond to the angles made by the notch signals with tlzeiaii

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 onBlote that the result is a quite nice orthogonality
between the liftoff and notch signals for both fregncy. 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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Figurel?: Gain filter and its effect.

The gain filter allows to adjust ¢hhorizontal 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 trziie of 1 does

not change the signat.o link the horizontal and vertical gain parameers OK I y3S GKS a[ Ay ]
to On and both horizontal and vertical gains will move together when you change either of them.

In our case, we adjusted the verticghin of the 2¢ channel (red) to a value of 2.5 in order to
approximately match the vertical amplitude of th& ¢hannel. 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 saethipo
could be performed on both channels to achieve this.
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Figurel8: Data display filter.This is just an information filter which has no effect on the signal.

This filter is an information only filter arlths no effect on the signal. The fields are edit&@de that

you can copy their values to paste them in another progréhe global parameter section should be
AIYy2NBR aAyO0OS Al KIFHa y2 YSIyAy3a o0GKS FTASEtRa | NB
For eactthannel, 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 iphase and oubf-phase vales 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 valgeS a5 St G ¢ FASE R aAK2
2F GKS O2NNBaLRyRAy3dI O02YLRYSyld 2F (GKS araylrt 20¢
the time span of the selected region in seconds éntiat it is the same as the persistence, as
expected® |y R GKS al 2F AGSYaéd Aa GKS ydzvoSNI 2F YSI
span.

22 Meaning that you can change them, but it has neeffwhatsoever: 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.
2 |n a multiplexed signal acquisition, this may not be strictly true anymore. In fabisinase, 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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Figure19: Alarm filter.
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The alarm filter is deactivated by defau@lick 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 of$&otanfinite). The alarm box
parameters depend on that choice:

Rectangular:

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

Polar:

The box settings are split in horizontal (x) and vertical (y) sections. For eac

This is a sector or poldox. Its position is always relative to the origin of tl

plot, i.e. the (0,0) point in the impedance plariéhe settings are splih radial
and angular sections.

For the radial part, the radius (r) is the average radius of the box (the radi
the boxcenter) and the extentis the total height of the box along the radi
direction.

In the angular part, the angle is the angular position of the box center (in |
coordinates), 0 being along theaxis, 90 along the-gxis. The extent is thi
angular exént of the polar sector. All angles are in degrees.

Polar
(semtinfinite):

¢KS Gf{Si

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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This is similar to the polar alarm box above except that the radius is the sm
radius of the box and the extent is infinite (no setting).
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During the acquisition, if the signal enters the bty box turns red and a sound is produced (unless
disabled by the buttons abovel)ote that thebox 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 operatorsee. Furthermore, thsound if allowed,is
emitted onlywhen the signal enters the boand no sound will be emitted in the next second (see
audio alarm latency below)his is to avoid the annoying repetition of the sound when the signal is
constantlywithin the alarm region.

The advanced settings allow to further control the behavior of the alarm filter (not showigure

19). The alarm checkbox shows thecutiena G 6 S 2F GKS Tt N¥® ¢KS alye
gAtf 06S GNAIIASNBR o0& lye OKIyySt AT 2y O6RSTFI dzZ i
OKIFIyySt 6KAOK &aK2dz R GNARAIISNI GKS I MRIBY KABKS 2y
(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 renraied 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.

7

579 9ELX 2RS OASg TFTAf GSNJ

In multchannel data, the diffenat signals are often superimposed in such a way that the identification
of a defect signature in a particular channel may be difficult. This filtesgpthratethe signals from
one another and spread them around the plot §everalways) with an animain.

5710+ A S6SNJ O2y (iNRf &

This behaves like a passough filter for the signal but it gives further control on the plots. The
different settings are explained Figure20 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 showestibal

(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 selse&dtigure21). The
semitransparent 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 sametfimimside 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 selectoguie20).
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(Vpp is fo voltage peak-to-peak). x, y, length and angle are shown Vop_y (dy):  15.060 Angle:  75.15
. . N Measurement paints
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can activate the manual controls off

Time range selectior Display

Time range selector: these two controls allow a fine tuning of the

> .
selected region for cases when the blue box is difficult to grab Y| e Ussajou: | On
% .% Time traces: On
. . . o ° Time range: on
Display: you can control which plots are displayed and whether or g2 Persistence: ) =
. Lt s
not you want the legend on the impedance plane plot g o o g
.': : Full data settings
L - . . u
Here you can set which signal component is display in the time range ¢
selector(x, y or absolute) and whether it should be autoscaled Autoscrle: | Feld: (¥
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Current time since the start of the acquisition and time scale grid Tme:  350()  Tme: 100()

©
. - . c "
Button to show or hide the additional settings -.9.. Show advanced settings: on
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Here you can show or hide the vertical time axes in the time traces b
) N Show axes on selection: On
and in the time range selector S
v time: axes; On

Figure20: The additional settings with explanations for a fine control of the view and the measurement or annotation tool.

Signal measurement (annotation)

¢2 LISNF2NY | YSIFadiNBYSyd 2F GKS airdaylrt FTNRY | &L
AYF2¢ odziti2yd® ¢KAA RAALIX @& | fAYS G6AGK H AYyT2NN
position. Then use the gate controls to further mstthe 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
Figure21). 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 featire2 6S YSF AdzNBR® ¢ KSy > Of A
button (Figure20 and Figure21). The measuring line and bubbles are automatically adjusted and the
information about the measurement (ped&-peak voltage in length, x and y components and angle)

Ad RAALX @SR Ay GKS 0dzmof Skigute3lR Ay (GKS aLyF2¢ &8
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 fidti(re20).

<~ _  The information bubbles can be moved around by Hgtking on them and draggin

This is useful if they hide some otherwise interesting parts of the signal. Ndteigha
TIP clicking can be done with a pen connected to the tablet (by using the correct pen bu

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 thethest away from one another along this direction.
It works perfectly in most of the cases.
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If the automatic measurement does not give satisfactory results or if you want to mesmunething
different (e.g. the distance between the air point and say the maximum notch poinfrigeee22),
you can use manual controls. To do so, activate theuahnontrols with the corresponding button
and use the corresponding controls to move each point around (see highlighted redgt@uie22).
I 0 2 dzii -tod IS $*“nieasdbrénient is constantly updated both in the
bubbles and in the info section.

Note that the informat2 y

24 Misnamed in this case: in effect, it is the information about the line (length, orientation, etc.).
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Figure22y |
default value for the measurement.

Other settings

Figure23: Result of dsplaying all the vertical time axes.

The other settings, e.g. the control of which plots are displayed are explairkégLire20.

The effect enabling all the time axes display is shovkigare23.
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