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(déle téi jako ,,smluvnl strany*)

1, PREDMET KOUPE

1) Pfedmétem koupé je doddvka SW pro obrazové zpracovénl naméfenych dat na Fakulté stavebnl pro
projekt SPACE, za podminek sjednanych v této smlouvé,

2) Predmét koupé je bllie specifikovdn v technickém poplsu, ktery Je nediinou souéasti této Smiouvy
jako jejl pffloha &. 1.

3) Prodévajlcl se touto Smlouvou zavazuje:

a) odevzdat Kupujlcimu Pfedmét koupé dle odst. 1 a umoinit mu nabyt vlastnické prévo k tomuto
P¥edmétu koupé,
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b) splnit dal¥l povinnosti uvedené v této Smlouvé,
a Kupujlcl se zavazuje Pfedmét koupé pfevzit a zaplatit kupni cenu.

Proddvajlcl a Kupujlcl déle ujednévajl, Ze soutdstl zavazku Prodévajicfho odevzdat pfedmét koupé je
rovnéi:

a) doprava Pfedmétu koupé do mista pInénla provedenl jeho instalace, véetné sezndmenl uZivatel(
se SW,

b) predanl soupist jednotlivych poloZek Pfedmétu koupé a zpracovanl preddvaclho protokolu.

I. KUPNI CENA
Kupujlcl se zavazuje Prodavajicimu zaplatit kupnl cenu ve vysi:
Kupnl cena bez DPH 589 600,- K&
Vyse DPH celkem 123 816,- K&
Kupni cena celkem vé. DPH 713 416,- K&

Prodévajicl bere na védoml, Ze Pfedmé&t koupé je hrazen z dotalnich prostifedkl poskytnutych na
realizaci projektu OP VVV, ndzev projektu: Study practical with adaptive contemporary equipment
(SPACE), registra¢nl &islo: C2.02.2.67/0.0/0.0/18_057/0013326 , &islo poloZky 1.1.1.4.22

.  MISTO A EAS PLNENI
Prodévajicl se zavazuje odevzdat Kupujiclmu shora uvedeny Piedmét koupé nejpozdé]i do
3 mésich od podplsu kupni smlouvy

Prodavajlcl splnf svou povinnost odevzdat shora uvedeny Pfedmét koupé tim, e tento bude pfevzat
Jako bezvadny Kupujlcim,

Prodavajlcl se soutasnézavazuje, Ze s ohledem na povahu Pfedmétu koupé Kupujlcfho s dostateénym
¢asovym predstihem (minimélné 5 pracovnich dnll) prokazatelné uvédom( o tom, Ze mé v imyslu
Pfedmét koupé odevzdat, Jinak Kupujicl nenl povinen Pfedmét koupé pievzit. V p¥lpadé, fe
Prodévajlcl véas uvédoml Kupujictho dle pfedchozl véty, zavazuje se Kupujlci umoZnit Prodévajicimu
p¥lstup do mista pinénl.

Proddvajlcl se zavazuje Pfedmét koupé odevzdat v nlZe uvedeném mlsté:
Fakulta stavebnl VUT v Brné, Vevefi 95, 602 00 Brno

Kupujicl prohlasuje, Ze je jeho jménem opravnén prevzit Pfedmét koupé a podepsat predavacl
protoko! kontaktnl osoba uvedend v zahlav( této smlouvy.

Prodévajlcl bere na védoml, Ze Kupujicl vyslovné poZaduje dodanl veskeré nezbytné dokumentace
Predmé&tu koupé v souladu s €. IV odst. 3 Vieobecnych ndkupnich podminek VUT.

IV.  UJEDNAN(I O NEMOZNOSTI PLNENI(

Smluvnl strany berou na védoml, Ze smlouvu uzavirajl vdobé& omezenl vyplyvajicich z vyskytu
koronaviru (oznaéovaného jako SARS CoV-2). Proddvajicl si nenl ke dni uzavienl smlouvy védom
Jakychkoliv prekédZek, které by mu v disledku $(fen( koronaviru znemozZriovaly fddné spinit zévazky
vyplyvajlcl ze Smlouvy. V pilpadé, Ze po nabytl tu¢innosti smlouvy takové piekdZky nastanou, bude
tato situace fe$ena podle p¥isluinych ustanovenl Smlouvy za pfimé&feného pouitl ustanovenl( o vy33i
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mocl s tim, Ze oprdvnéni Kupu)iclho odstoupit od Smiouvy dle &l. X odst. 5) Veobecnych ndkupnich
podminek VUT vznikne aZ po uplynutl 15 dnl trvdnl okolnost( vy$3 moci.

2) Vpiipadé odstoupeni Kupujictho dle pfedchoztho odstavce Je Kupu)icl oprdvnén nahradit

Prodédvajictho dodavatelem, Jehoi nabidka se umlstlla Jako daldl v pofadi (ddle jen ,néhradni
dodavatel”). Smlouva uzaviend s ndhradnim dodavatelem bude obsahovat Technickou specifikacl a
kupnf cenu, kterd bude odpovidat jeho nabldce za pfedpokladu, ¥e budou spin&ny viechny podminky
této vyzvy. V p¥ipadé, fe by dodavatel dle pfedchozlho odstavce odmitl vstoupit do prév a povinnost(

2 této Smlouvy, Je Kupuljicloprdvnén nahradit Prodava)lc(ho za podminek uvedenych v tomto odstavcl
dodavatelem, JehoZ nabfdka se umistila Jako dal3{ v pofadl.

V. PONSTENI

Prodavajlci se zavazuje, Ze po celou dobu trvénl Jeho povinnostl ze Smlouvy (t). do konce bé&hu zaruéni
doby na kteroukollv &&st Pfedmétu koupé& v&etné spinéni{ jeho povinnosti plynoucich z pifpadné
uplatnénych vad Kupujlcim v rdmcl zaruky) bude mit sjedndnu po)istnou smlouvu, Je|(mZ ptedmétem bude
pojisténl odpovédnosti Proddva)iclho za $kodu, kterd vznikne Kupu)icimu nebo t¥etim osobdm na jejich
majetku v souvislosti s pinénlim Smlouvy v disledku €innostl Proddva)lclho pro piipad zplsobeni $kody, a
to s limitem po)istného pInén( alespofi ve vy%i 500.000,- (slovy: pétsettisic) K& Po)lsténf odpové&dnostl
bude zahrnovat révnéi povinnost nahradit $kodu ¢ 4jmu zpusobenou vadnym vyrobkem nebo vadné
vykonanou pracl. Tuto po)lstnou smlouvu se Proddva|ici zavazuje kdykoliv na poadan( predloit kontaktni

osobé Kupu)iciho k nahlédnuti. Nespinén( zévazki dle tohoto ustanoveni Je podstatnym porudenim
Smlouvy.

VI.  ZAVERECNA USTANOVEN(
1) Nedilnou sou¢astl Smlouvy jsou niZe uvedené pfiiohy:

a) Ptlloha & 1—Technicky popls Pfedmétu koupé.

Smluvnl strany sjedndva]l, Ze v pifpadé nesrovnalosti &i kontradikc ma)l ustanovenf &I, |. a% VI.
Smlouvy piednost pied ustanoveniml viech pifloh Smlouvy.

2) Soutastl této Smlouvy Jsou rovnéi Vieobecné ndkupnl podminky VUT ve znénl Géinném ke dnl

2ahé)enl vyb&rového flzenl, na Jehoi zdklad& je uzavirdna tato Smlouva (déle v textu pouze jako
»VNP”), VNP ma]l povahu obchodnlich podminek ve smyslu ustanoven( § 1751 ob&anského zdkonlku
a upravu]l prdva a povinnost! Prodéva)iciho a Kupujfctho v p¥ipadé, Ze tyto neJsou specifikovény v této
Smiouvé. V té souvislostl rovn&Z smiuvni strany k zamezenl Jakychkoli spekutaci prohiadu)i a uzavira)l
dohodu vtom smyslu, e ve VNP se Smlouvou mysli tato Smlouva. Ob& smiuvnl strany soucasné
ujedndvajl, Ze v pilpadé odli¥nostl ustanovenl Smiouvy a VNP platfvidy ustanoveni Smlouvy. VNP Jsou
dostupné na http://vut.cz/vnp, pil¢emi Proddvajicl svym nlfe uvedenym podpisem stvrzuje,
e se s textem VNP detallné sezndmil a Ze Jsou mu tud(Z znamy.

3) Prodavalicl Je oprdvnén prenést svoje prdva a povinnosti ztéto Smiouvy na tieti osobu pouze

s pfedchozim pisemnym souhlasem Kupu)ictho. Ustanovenl § 1879 ob&anského zékonlku se
nepoutije.

4) Prodévalici se zavazuje poskytnout informace a doklady tykajic{ se dodavatelskych &innostl
souvlsejlclch s reallzac( projektu uvedeného v &l. I odst. 2 kontrolnim orgdndim,

5) Proddvajici se zavazuje strpét uvefejné&nl této Smlouvy véetné piipadnych dodatkd Kupujicim podle §
219 zékona &. 134/2016 Sh., o zadévan( ve¥e)nych zakazek.
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Smluvni strany podpisem na této Smlouvé potvrzuiji, Ze jsou si védomy, Ze se na tuto Smlouvu vztahuje
povinnost jejiho uvefejnéni dle zékona ¢. 340/2015 Sb., o registru smluv, v platném znéni. Uvefejnéni
Smlouvy zajistuje Kupuijici.

Pokud se stane nékteré ustanoveni Smlouvy neplatné nebo neudinné, nedotykd se to ostatnich
ustanoveni této Smlouvy, ktera zlstavaji platna a Ginnd. Smluvni strany se v takovém pfipadé
zavazuji nahradit dohodou ustanoveni neplatné nebo neGcinné ustanovenim platnym a Gcinnym,
které nejlépe odpovida plivodné zamyslenému Géelu ustanoveni neplatného nebo neGdinného.

Tato Smlouva obsahuje Uplné ujednani o pfedmétu Smlouvy a vSech naleZitostech, které smluvni
strany mély a chtély ve smlouvé ujednat, a které povaZuji za dlleZité pro zavaznost této Smlouvy.
Zadny projev smluvnich stran uginény pfi jednéni o této Smlouvé ani projev u¢inény po uzavreni této
Smlouvy nesmi byt vyklddan v rozporu s vyslovnymi ustanovenimi této Smlouvy a nezaklada Zzadny
zdvazek Zadné ze smluvnich stran,

Tato Smlouva je vyhotovena ve dvou stejnopisech, z nichZ kazdy ma platnost origindlu. Kazda smluvni
strana obdrZi po jednom z nich.

Smluvni strany potvrzuji, Ze si tuto Smlouvu pfed jejim podpisem preletly a Ze s jejim obsahem
souhlasi. Na dlkaz toho pfipojuji své podpisy.

11 -07- 02 V Brné dne 28. 6. 2022

00 Brno
014643
12

prfbf. Ing. Rostislav DI‘OCH:)\I‘TII{“Q;:CS"C':.:MBA, dr.h.c.  Ing.

dékan

jednatel

za Kupuijiciho za Prodavajiciho
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Dodavatel:
LABTECH s.r.0.
Poinl 340/23
639 00 Brno
Cesk4 republika

1€0: 44014643 DI: C244014643
Dodavatel je registrovan pod spisovou znatkou

odd(l C, vloZka 3188 ze dne 29.10.1991 u
Kra)ského soudu v Brné .

Nabidka vydana

Datum vystaven( nabldky: 16.6.2022

Platnost do: 31.8.2022

‘Odbératel: 24kaznicke Elslo: 04882

Vysoké uteni technické v Brné

Antoninska 548/1
602 00 Brno-stfed
Cesk4 republika

1€0: 00216305

NV-545/2022

DIE:C200216305

Vystavil:

Software istra 4D

ks

589 600,- K¢ bez DPH

e Software ISTRA 4D se pouZivd pro zéznam a vyhodnocen/ dat pro DIC (dlgital Image correlation).
Software se pouZlvé ve spojenl s dvojicl kamer pro snimdnl ve 3D prostoru. Software je rozifitelny
at na 8 kamer (pro méfen( 3D deformacl v okruhu 360°) a Je schopen pracovat s modelem
globdinich soufadnic sou¢asné pro viechny kamery, se sou¢asnou kallbracl viech kamer (kamery

nejsou souldst( této nabldky).



Technicky popis softwaru:

IstradD Software Platform

The IstradD software platform provides the underlying,
operational functlonality for Digital image Correlatlon (DIC) and
Laser Shearography (LS) measurements In one common, unifled,
user Interface (UI). This Innovative software concept Is the only
one of Its kind that allows users the possibllity to utillze DIC or LS

technology for optical measurements.

The platform allows users the abllity to; adjust settings & viewing
propertles and to manage user licenses. The IstradD software
platform can be bullt-upon, expanded and upgraded with the
addltional purchase of optlonal IstradD modules, allowing users to
further operate hardware, control measurement triggering and
evaluation (post-processing) & visuallzatlon of measurement

results.

Technlcal description:

e Operating System (OS)
o Windows 10

e Repository Explorer

o Advanced data management

handiing system
0 Acquisition & evaluation
parameters
o Callbration data
o Recorded images
oEvaluated data

o Meta-data management
o Data description
o Data propertles

e Visuallzatlon settings
o Palette
» Grey
= GreyMInMax
® Istra
o Rainbow
o Zoom In/Out
o Display windows
» Full screen
o Horizontal / vertical

® Messages

¢ Raw data export (DIC)
o “TIFF
0 *ASCll (.txt)
o YAVI
¢ Data copy
o *Clipboard
0 *ASCII (.txt)

o License Explorer
o License key
o USB-dongle
 Lock/unlock
o Password

e Open HDF5 data format

e Visuallzation of raw
measurement data

o Settings & help
o Units & dimensions,
o Shortcut keys
o User Interface (Ul)
o Visualization propertles

B

DSM 32000; iy
IstradD Software ~ *
Platform
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DSM 32021  Istra4D Camera Acquisition Module

The IstradD camera acquisition Module allows varlous cameras '?SMdsDz%n: ry@
t
Interface technologles, such as: USB 3, GIGE, 10GIgE and Ac i on ockiie

activate, conflgure (l.e. acqulsition speed, brightness, Region-of- x ll
Interest), (manually) trigger and record data. The camera Q \
acquisition module also allows users to perform a callbration of Q

the DIC projected volume and also utliize the real-time

functionality, the speckle pattern quality evaluator.

CoaXPress to be operated. It allows one to three cameras to: E‘.—'.I ; r 7f

Technical description:

¢ Camera hardware actlvation o USB 3 vislon cameras Us3
02D (1 Camera) @ RERLES
03D (2 or 3 Cameras) o o o
o Hardware configuration * GIgE vislon cameras UIu=
manager ,
* Export/ Import * 10GIgE vislon cameras gl gio=
o Create / duplicote / edit AR
e CoaXPress cameras c’va
o Switchable measurement e Pattern quallty evaluator
configuration settings profile O o Real-time @
® Acquisition clock o0 Facet/subset dependency A
o Brightness setup oMin/max standard error
* Internol clock o Transparency
® Image format
© Reglon-of.Interest
o Calibratlon (projection) o Brightness setup {‘
o Automatic callbration procedure % o Common flluminatlon control @
o Status indicator o Optimal shutter-time finder
e Display modes o Independ. iflumination control
e Adaptive information display o Camera gain
o Residuum foccuracy) « Posltioning assistance
o Callbration configuration o Real-time @
fe:l::z;s;:‘z;:c X o Sharpness absolute/relative
» Brightness setup
o Callbration settings « Status bar
« Callbration target Qre@  ©Camera temperature state 3
o QR-code torget recognition "% o Frame rate & resalution
(a]¥4
O Camera calibration modes o Step serles acquisition
e Extrinsic & Intrinsic (all) w o Image snapshot inversion
s Extrinsic & Intrinsic (each) -

o Callbration parameters
o Window size
o Corner optimization
o Welght function
o Distortion correction
o Required detectable merkers

© Moax calibration frames O Ring buffer recording Q

o Manual acquisition recording
o Start/stop recording
o Take snapshot
e Continue recording

» Buffer frame
® Acquisition delay » Pre/post trigger frame
o Manual tiggering
o User-definable RAM storage



DSM 32050

o Callbratlon targets
e Create target |D definitions
o Print targets with QR-codes
s import/export target definitions

» Reglon-of-Interest
o Rol position
ORol slze

#

o Video ploy mode
e Display first/last Image
o Forward/reverse movie
o Select image number
o Play video loop
# AdJust video frame rate

AR §
RS IR

[

i

o Image format
o Measurement bit-depth
o B-blt :
o 16-blit (10 or 12 signlficant blts)

IstradD Advanced DAQ Triggering Module

The Istra4D advanced DAQ triggering module allows external &
Internal triggering and synchronization of varlous cameras
interface technologies, such as: USB 3, GIgE, 10GIgE and
CoaXPress vla the acqulsition clock. It allows the Input/output and
triggering channels of the data acquilsitlon & timing (DAQ)

controller.

Technlcal descrlption:

e Step serles acqulsition
o Image snapshot inversion
o Automatlc recarding procedure
o Event sequence block
o Frame loop block
o Break trigger elements to exit
loop
o Number of frames streamed
o Number of frames stored
o Anologue value signal
o Analogue limit definition
o Phase change
o Loglcal (OR) function
item trigger elements to generate
on action
© Image index
© Time steps
o Changes of analogue volues
o Number of frames streamed
o Number of frames stored
o Analogue value signal
o Analogue limit definition
o Phose change
o Loglcal (OR) function
o NOTE -? The automatic recording
procedure Is not applicoble with
Speedsense cameras.

! DSM 32050:
Istra4D Advanced ) U l
DAQ frigyering
Mavuld

l:l [ = \

RE A

r s —= A 1 |

¢ Analogue (Aol) Inputs {1)
o 8 selectable channels \}1! J ..
o Min/max voltage range =T

o Lineor functlon scaling
e Acquisition dock
o DAQ with internal clock
o Acqulsition speed (frame rote)
o Acqulsition timeout factor
o Max Interval indicator (FCMX)
0 DAQ with external clock
o Sync-In signal detection
o Minimum pulse width
® Frequency downscaling
e Timing



DSM 32010

IstradD 3D & 2D Correlation Evaluation Module

The IstradD 3D & 2D correlation evaluation module allows acquired
raw measurement data serles to be correlated & evaluated using

the Dlgltal Image Correlation (DIC) technique for the determination
of contours, displacements and strains. Measurement data from
one (2D), two (3D) and/or up to three (3D) camera setups can be
correlated and evaluated together.

The correfation evaluation Includes; selectlon of correlatlon type,
settings transfer, selectlon of callbration projection, mask, start- 7
polints, gauge objects & coordinate systems. -

Technlcal description:

¢ Universal correlation
evaluation
03D (2 or 3 cameras)
02D (1 camera)
® Smart re-evaluation
o When a change is made to a
setting parameter, only the
affected correlated elements
are re-evaluated,
e Settings transfer
o One-click evaluation
o Projectlon parameters
o Correlation parameters
o Mask
o Start-points
o Visuallzation settings
® Oisplays
® Gauge objects
o Coordinote systems
e Evaluation settings
o Correlation parameters
o Facet (subset) selection
o Correlotion type
o Stondard settings
o Image levels
o Qutller tolerances (Robust
Estimation Functlon)
o Maximum permissible settings
o Parameterization settings
o Grid spacing selection
o Camera allgnment
o Visuallzation parametrics
olmage pre-processing
« Gausslan filter
o Start-point search
o Search radlus criterla
o Stop criterlan
= Rotation extenslon toggle
o Processing concurrency
e Multiprocessor and AVX
functionolity for computation
speed optimlzation,

RS R I Y £

Isirad ) "y k210

Cores NN i valuatien v

stachiie

N ? \
i S

O
y
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o

L =%

o Data selectlon & control
o Data steps
o Add (Import) ta serles
® Remove from serles
¢ Setos a reference step

'+ o Fast & accurate least-squares
correlation kernel
L 4
~v'!

2 o Set os a rung (sub-ref) step
N \ o Step selectlon
R » Loglcal operation Toggle/inversion

« Pattern extraction
s Display analogue vaiues
o Profection calibration
» Add (Import) multiple to series
o Toggle callbration per step
o View projected setup

o Mask settings
pe o Polygon
o Start-points

o Start point settings " N
o Automatic startpoint searcher ; \

o Quality Indication

o Epipolar visualization

o Signlficance toggle selection
o Startpoints
o Steps
o Cameras

o Rigld Body & Calibration :

Target MU Method |5

o Systematic & random error |2
quantification of Industrlal DIC -
measurements

A

o Visualization settings
o Refer to DSM 32060: Istra4D 1)
Graphical Visualization Module L



DSM 32060

IstradD Graphical Visualizatlon Module

The Istra4D graphical visualizatlon software module allows users
to plcture evaluated measurement results as 2D- overlayered or

3D-Images. It enables the; graphical plotting & smoothing of
measurement results, creatlon of gauge objects, establishing

[PRICY I PINC A l
iscrad Graph cal I
Vijud zzticnhlcdu ©

coordinate systems, stencllling data polnts and executing ‘.1._ |

application modules. The graphlcal visuallzation module gives
users the posslibllity to plot gauged spatlal, spectral (FFT) and
temporal measurement results with respect to input signals.
Users also have the possibllity of exporting acquired results in a

variety of raw data and movle formats.
Technlcal descriptlon:

o Graphical 2D-overlay & 3D-visuallzatlon
0 3D-visualization
o Tilt/pan/z00m cursor
o Orthographic projections

o Front, Back, Left, Right, Top &
Bottom

o System setup

o Automatic scaling

o Min/max values

o Range limits

o Transparency adjustment
o Decimatlon

o Displacements

» Total
o Colour plot (+ RBMR)
o Grid (£ RBMR)
o Quiver (£ RBMR)
® X, Y & Z (+ RBMR) & stand. deviation
Thickness change & stand. deviation

o Export
o Visualization data
o *STL
* *ASCII o
o “HOF5 T
o Visualization graphics
o “PNG
o *JPEG
o *BMP
o Gauge data
e *ASCl
o Movles
s YAVI

Lo

¢ Import
o External data Integration
o *ASCil trace file (*.tra)
o */stra Channels Set File (*.Iscss)
o Time offset

T«

e Coordinate system
oload & save
o System definition:
o Object, initial or camera
o Static or dynamic
o Normal at origin, best-plane or 3-
markers

17
s

3

o Multicamera 2D-overlay display
o Contour
o Distance to Best-Fit Plane & Sphere
o Approximated Error Radlus
o Contour thickness & Standard Dev.

o Straln

e Lagrange & stond. deviation
o TangentlalX, Y& 2
o Shear ¥Z, XZ & Xy
o Principle 18 2
o Effective (von Mises)
Engineering & stand, deviation
o TangentialX, Y& Z
o Shear V2, X2 & XY
o Principle1& 2
o Effective (von Mises)
True & stand. deviation
o TangentlalX, Y& Z
o Shear VZ, X2 & XY
o Principle 1& 2
o Effective (von Mises)
o Measurement animation
o Graphical visualization
o Reports
o Plats
¢ Gauge element creatlon !
o Point (Planar & Biplanar)
oline
o Polygon '
o Circle
¢ Visualization settings . {
o Appearance / Gauge Style / Plot l
Style / Vector Data Style 3

¢ Smoothing (flitering)
o Spline
o Lacal regression
o Stencll
Data (excluslon) masking
o Copy to clipboard | |
o Data ‘ it
o Graphle
o Plot

Graphk & plot I.i‘— s



¢ Data plotting

o Reporting o
o Spatial plot l ' L:‘
o Temporal plot .
o Spectral plot ‘:_‘_ E'_-‘
o Point gauges

e Contour

o X, Y & Z-coordinates
o Distonce to plane & sphere
o Thickness
Oisplacements
o Total (+ ABMR)
o X, Y&Z(tRBMR)
@ Thickness chonge
Strains (Logrange, engineering & true)
o Tongentio/X, Y & Z
© Sheor¥Z, Xz & XY
o Principle1& 2
o Polygon gauges
s Contour
o X,Y&Z(min, meon, mox & std. dav. over surfoce or
border)
o Distonce to plone or sphere (min, meon, mox & std.
dev. over surface or border)
o Thickness (min, mean, mox & std. dev. over surface
or border)
» Displacements
o Tatal{+ RBMR) (min, mean, mox & std. dev. over
surface or border)
o X Y&2Z(t RBMR) (min, meon, mox & std. dev. over
surface or border)
o Thickness change (¢ RBMR)(min, meon, mox & std.
dev. over surface or border)
o Stroins (Line, Logrange, engineering & true)
o Tangenttol X, Y & Z (min, mean, mox & std. dev. over
surface ar border)
o0 Sheor V2, X2 & XY (min, mean, max & std. dev. over
surface or border)
o Principle 1 & 2 {min, mean, mox & std. dev. over
surface or border)

o Visualization
o Input analogue channels
o Acquisition time (clock)
o External channel sets
o Spectral data sampling
o Line gauges
* Contour
a Length (Euclidean)
o XY & Z(min, meon, mox & std. dev.)

o Distance to plane or sphere (min, mean, mox & std.
dev.)

o Thickness(min, mean, max & std. dev.)
Displacements
o Length change (Euclidean)
o Totat {¢ RBMR) {min, mean, mox & std, dev.}
o X, Y & Z(¢ RBMR) (min, meon, mox & std. dev.)
o Thickness change {2 RBMR) (min, mean, mox & std.
dev,)
Strains (Line, Lagrange, engineering & true)
o Tangential X, Y & Z (min, meon, mox & std. dev.)
o Sheor Y2, XZ & XY (min, mean, max & atd, dev.)
o Principle 1 & 2 (min, mean, max & std. dev.)
oClrcle gauges
» Contour
o X,Y & Z {min, meon, max & std. dev. over surface or
border)
0 Distance to plona orsphere (min, mean, mox & std.
dev, over surfoce or border)
o Thickness (min, mean, max & std. dev. over surfoce
ar border)
o Displocements
o Total {+ RBMR) {min, mean, max & std. dev. over
surfoce ar border)
o X, Y &2 (+ RBMR) {min, mean, mox & std. dev. over
surface or border)
o Thickness change (2 RBMR) (min, mean, mox & std,
dev. over surfoce ar border)
» Strains (Line, Logrange, engineering & true)
o Tongentlol X, ¥ & Z (min, mean, mox & std. dev, over
surfoce or border)
o Sheor ¥Z, X2 & XY (min, mean, max & std. dev. over
surface or border)
o Principle 1 & 2 (min, meon, mox & std, dev. over
surfoce or border)
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IstradD Real-Time Correlation Evaluation Module

The Istra4D real-time correlation evaluation module allows

acquired raw measurement data serles to be correlated &
evaluated (In real-time up to 5 Hz) using the Digital Image
Correlatlon (DIC) technique for the determinatlon of contours,

displacements and stralns.

NOTE - This feauture Is NOT applicable for SpeedSense cameras

Technlcal description:

o Real-time correlation

evaluation
o Select evaluation
o Step selection

¢ Graphlcs

o Contour Qﬁ

« Distance to Best-Fit Plane & ¢
Sphere
« Approximated Error Radlus
« Contour thickness & Standard
Dev.
o Displacements
o Tatal
o Colour plot (+ REMR)
o Grld (+ RBMR)
o Quiver (+ REMR)
® X, Y&2( RBMR) & stand.
deviation
» Thickness change & stand,
deviotion
Q Strain
e Lagrange & stand. deviation
o Tangential X, Y &2
o Shear Y2, X2 & XY
o Principle1& 2
o Effactive (von Mises)
Englneering & stand. deviation
o Tangential X, Y& Z
o Shear YZ, XZ & XY
o Principle 1& 2
o Effective (von Mlses)
True & stand. deviation
o TangentlalX, Y& 2
o Shear Y2, X2 & XY
o Princlple1 & 2
o Effective (von Mises)

o Posltloning assistance
o Correlation window
« Width & height (px)
o Start-point re-calculation
o Tolerance extenslon
e Delay
¢ Criterion

¢ Smoothing (filtering)
o Spline
o Local regression
¢ Analogue output
o Scalar conversion of real-time
data to voltage as analague
signal
o Maximum output: +/- 10V
o Two analogue channels
o Linear scaling function

DLSM 32014
15Lr04D Real:
Thae Correlauo
Lvaluation
Module ["
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DSM 96020

IstradD App. Module - Vibration Analysis Package

The IstradD module - vibration analysis application package Is a
scripting functionality that allows users to Initlate custom,
numerical computations of applicatlon data serles via Integration
of Dantec Dynamics’s DIC software, Istra4D, and the free and
open-source software for numerical computation, SciLab through
the Dantec Open Application Module Interface (DOAMI),

NOTE -> This module Is Installed upon purchase of Istra4D 4.7 and
Is also avallable online via Dantec Dynamics’ eLearning platform In

the IstradD DIC App. Modules Library.

Technical description:

« Operational modal analysls (OMA)

o Performs a fast-fourler
transformation (FFT) of the
evaluated, HOF 5, X-,Y- & 2-
displacements from a
measurément.

o Plots the singular curve with
respect to PSD (dB) and
frequency (hz)

o Selection of resonant (natural)
frequency and mode shapes

R

Wik e S by o)
Aagicsheen ]{
e gt 1=

o Experimental modal analysls (EMA)
o User can load three sets of HDF
S lood files eoch with Force vs.

Time and Magnitude (dB) vs.

Frequency

o Plots singular curve with respect
to the frequency response

functlon (FRF)

o Selection of resonant (natural) <4
frequency and mode shapes

» Operational deflectlon & shapes (ODS) analysis

o Allows users to select one point
or multiple points of interest
and perform o FFT anoylsis of
the sefected points,

o Piot diagrams of the 2-
displacement signal {in

the time

domain), Amplitude (dB) vs.

Frequeuncy (in the frequency

domanin), modal shapes at %
specific frequencles and saves

Data Series (.csv)

IstradD App. Module — Thermal Chip Analysls Package

The IstradD module - thermal chip analysls application package Is
a scripting functlonallty that allows users to Initlate custom,
numerlcal computatlons of application data serles vla Integration
of Dantec Dynamics’s DIC software, Istra4D, and the free and
open-source software for numerical computation, Scitab through
the Dantec Open Application Module Interface (DOAMI).

NOTE => This module Is Installed upon purchase of IstradD 4.7 and
Is also avallable online via Dantec Dynamics’ eLearning platform in

the IstradD DIC App. Modules Library,

Technical description:

o Coefflclent Thermal Expanslon (CTE)

e Warpage

Vharmal Chp aralyr s
Sl e Pos sy e

wilf




o Creates a GUI Interface to allow
users to determine the CTE
based on two or mulliple
different stable temperature
stages with an automatic
temperature stage finder.

o Plot dlagrams of the:

o Temperature (State) vs. Time of
entire mesaurement serles,

o §emperature (State) vs. Strain of
entire mesaurement serles, and

o Temperature (State) vs. Strain of
selected stages with CTE calc.

o Saves data serles {.csv) and
(.png) image.

o Calculates the Warpage (2- ~ =
Contour & 2-Displacement| of a N b
chip at differant temperature
stages using 4 Input gauge lines. \__

o Plots a diagram of Z-contour &
Z-displacement at varlous
temperature stages and Saves ' I
Data Serles (.csv) .

DSM 96040  IstradD App. Madule — Materials Testing Analysls Package

The Istra4D module — materlals testing analysls application Matalale “eeeng || o
package Is a scripting functlonality that allows users to Initlate fz‘,‘.’ﬁ!',fg;"'" =

custom, numerlcal computatlons of application data serles vla l

Integration of Dantec Dynamics's DIC software, Istra4D, and the
free and open-source software for numerical computation, SciLab
through the Dantec Open Application Module Interface (DOAMI). %

NOTE => This module Is Installed upon purchase of Istra4D 4.7 and
Is also available online vla Dantec Dynamics’ eLearning platform In

the IstradD DIC App. Modules Llbrary.

Technical description:

e Stress vs. straln / Youngs modulus

o This Is an advanced GUI that
allows users to plot a diagram
of Stress vs. Straln and also the
Youngs Modulus and Saves Data
Series (.csv) using one line
gauge.

o Calculates the Youngs Modulus
(E) and finds the Yleld Stress (&
Straln), 0.2% Offset Yleld Stress
(& Strain), Uitimate Tenslle
Stress (UTS) (& straln) and
Unlform (Proportlanal)
Elongation (Ag).

o Straln rate
o Calculates the Strain Rate
(Straln vs. Time) using one line
gauge.
o Plots a diagram Straln vs. Time
and Straln Rate vs. Time and
Saves Data Series (.csv)

o Polsson ratio

o Calculates the Poisson Ratlon
using one polygon gauge.

o Plots dlagroms of Poisson Ratio
vs. Longltudinal Strain,
Transversal vs. Longitudinal
Strain and Straln vs. Time and
Saves Data Serles (.csv)

o Plastic strain ratlo

o Calculates the plastic strain
rotio with one line gauge L\ 3
element

0 Plots a 3D diagram of R-values
calculated along the line gauge,
plots a 2D diagram of selected f-
data points and Saves Data
Serles (.csv)



DSM 96040

DSM 96060

IstradD App. Module ~ Polnt Tracking Analysls Package

The IstradD module - point tracking analysls application package
Is a scripting functlonality that allows users to inltlate custom,
numerical computatlons of application data serles via Integration
of Dantec Dynamics’s DIC software, IstradD, and the free and
open-source software for numerical computation, Scitab through
the Dantec Open Application Module Interface (DOAMI).

NOTE - This module Is Installed upon purchase of IstradD 4.7 and

Porat tratking
appl catians
Patxage

o
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==}

is also avallable oniine vla Dantec Dynamics’ eLearning platform In

the IstradD DIC App. Modules Library.

Technlcal description:

 Distance change between two polnts
o Calculate of the distance change
between two points over time.
o Plot a diagram of Time vs.
Distance Change and Saves
Data Serles (.csv)

o Displacement, velocity & acceleration of
one point

o Calculates the displacement, !
velocity and acceleration of one
point element.

o Plot dlagrams of Displacement
vs. Time, Veloclty vs. Time and
Acceleration vs. Time and Saves
Data Serles (.csv)

e Angle between two points

o Calculates the angle between
two polnts, based on different
reference planes In a coordinate
system over time.

o Plot a dlagram of Time vs. Angle
between two polints based on
XOY-, XO2Z -, and YOZ plane and
Saves Data Serles (.csv)

o Relative displacement, veloclity &
acceleratlon between two polnts
o Calculates the relative

displacement, velocity and
acceleration between two point
elements,

o Plat dlagrams of Relative
Displacement vs. Time, Relative
Velocity vs. Time and Relative
Acceleration vs, Time and Saves
Data Serles (.csv)

IstradD App. Module ~ FLC (1ISO 12004-2) Analysls Package

The IstradD module — forming limit curve {FLC) (1ISO 12004-2)
analysis application package Is a scripting functionallty that allows
users to Inltiate custom, numerical computations of appllication

FLE (15 “ 2004 2) [T

Aophlielions = ]
PuLkyge = i

data serles vla Integration of Dantec Dynamics’s DIC software,
Istra4D, and the free and open-source software for numerlcal
computatlon, SciLab through the Dantec Open Application

Module Interface (DOAMI).

NOTE -> This module Is Installed upon purchase of IstradD 4.7 and
Is also avallable online vla Dantec Dynamics’ eLearning platform In

the Istra4aD DIC App. Modules Library.



Technical description:
Plot FLC Curve & Major/Minor True Strains

o Plot a diagram of Forming Limit
Curve (FLC) diagram and
calculate major (1) and minor
true strains (£2) according to
1SO 12004 2,

DSM 96030  IstradD App. Module - IR Camera Analysis Package

The IstradD moduie — IR Camera analysls application package is a {RCamera Analys's
scripting functlonality that allows users to Inltlate custom, Applcatians Farcage

numerical computatlons of application data serles via Integration
of Dantec Dynamics's DIC software, Istra4D, and the free and
open-source software for numerical computatlon, SciLab through pdt EET
the Dantec Open Application Module Interface (DOAMI). l’_‘—]_a
— =

NOTE -> This module Is Installed upon purchase of IstradD 4.8 and
Is also available online vla Dantec Dynamics’ eLearning platform In
the Istrad4D DIC App. Modules Library.

Technical description;

Displays step results of IR camera temperature and DIC measurement

o User-definable step plot range ‘l‘ -
of IR and DIC measurement with
synchronization of IR and DIC
coordinate systems and i
defininition of selected points

far evaluation,
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DSM 96070

IstradD App. Module - Fracture Mechanics Analysis Package

The IstradD module - Fracture mechanlics analysls application
package Is a scripting functlonality that allows users to Initlate
custom, numerical computations of application data serles via
Integratlon of Dantec Dynamilcs’s DIC software, IstradD, and the
free and open-source software for numerical computation, SclLab
through the Dantec Open Application Module Interface {DOAMI).

NOTE -» This module Is installed upon purchase of istradD 4.8 and

Is also avallable online vla Dantec Dynamics’ eLearning platform in
the IstradD DIC App. Modules Llbrary.

Technical description:

Sroceure Meskon s
APp Itaz e
Sutkaqe

-
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Creates a GUI Interface to allow users to track the propagatlon of a crack.

o Oisplays the strain 1-mojor of

the crack tip location and 3

measures the progression of the

of the crack length, width and = e

velocity over time. .
ANSYS Workbench Plugin

The ANSYS workbench plugln is a tool that allows users the
possibllity to Import measurement data from a Digital Image
Correlation (DIC) system for validatlon agalnst FEA results. Users
must have ANSYS Installed and operatlonal on a PC and can
download the workbench plugln via the Dantec Dynamics’
elLearning platform in the Istra4D DIC App. Modules Library.

Technlcal description:

e New project o Import data
o Creates a work template = o Reads and converts
o Engineering data LIRIEat Into Ansys
* Setup

o Automatic transfarmation

HOFSdata =

o Geometry i s Based on reference points

& Model o Leost squares method

* Solution o Visualizatlon of measured data
® Results

e Location, amount, direction

« User help manual s

Fm

i . s Mapped on the FEA geometry
e



DSM 96010 Matlab App. Module - Vibration Analysls

The Matlab™ module - vibration analysls is a scripting wib ratinn Analysia ™
functionallity that allows users to Initlate a numerical computation QQ‘:"L‘?I‘“""‘ =
of application data serles via Matlab™. e

NOTE =» This module s avallable online via Dantec Dynamics’
elearning platform In the IstradD DIC App. Modules Llbrary.

Technical description:

¢ Vibratlon analysls (mode shapes)

o Performs a fast-fourler — o Plot dlagrams of the Z- -
transformation (FFT) of the displacement signal (In the time V\y e
evaluated, HDF 5, Z- domain), Amplitude (dB) vs. '
displacements from a Frequeuncy (in the frequency
measurement. domanin), modal shapes at

o Allows users to select one point speclfic frequencies and saves D g
or multiple points of Interest Data Serles (.csv)
and perform a FFT anayisls of o Creates animatlons of the
the selected points. amplitude (dB) at a specific

freuquency of the evaluated
data.

V pifpadé jakychkollv dotazll k na3l nabldce nas nevéhejte kontaktovat.
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