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1 Whatisit?

This software is dedicated to the image processing of inplane grid method for two images. It can be used to compute
and visualize the phases, displacements, or strains. Also, it is possible to export the produced data in various formats.
Fig. 1 details the data processing.

2 Requirements

This software has been developed using MATLAB r2010a and compiled using MATLAB COMPILER 7.13. It
requires the installation of the appropriate MATLAB COMPILER RUNTIME (MCR). They are available at the
following addresses.

Windows 32 bits http://www.ecco-qua.tk/?fi=gZ0Ti9rgm6&fn=MCRInstaller_7.13_32.exe
Windows 64 bits http://www.ecco-qua.tk/?fi=30t1hj13EH&fn=MCRInstaller_7.13_64.exe

3 How to use it?

Once the MCR is installed, double click on the file. It may take time to show the main screen depending on the
computer’s specifications. The following sections will detail the different menus and parameters.

*cedric.devivier@gmail.com
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4 Main screen

Fig. 2 presents the main window. Several zones are circled in red as detailed below.

Zone 1 File menu,
Zone 2 Buttons to switch between panels,
Zone 3 Colour scales,

Zone 4 Text zone for feedback to user.

Figure 2. Main window

5 File menu

Figure 3. Filemenu opened
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Reset Delete any loaded data from the memory and shows the initial screen,

Load Load a data set previously saved by this software using the extension *.GRD,
Save Save a data set using the extension * GRD,

Export to file Export a data set to a text file or a MAT-file,

Export to image Save current viewport to a * PNG image file,

About Shows information about the software,

Quit Quit.

6 Images

™ Grid Method Inplane - v1.0.0 - teaching

File - Images ‘ Fliases ‘ W Jireie) ide) | Di:p\'.—.-:emem:l S Coler limits

|—(6Fu|\ _Jxlo 2o )30 JCuswm|

- Grey levels — — Sampling ———
( Reference DEformed ‘ bt | oo |( Statistics ‘Hf

Ready

Figure 4. Images panel

Reference button Click to load image of sample under reference state.
Deformed button Click to load image of sample under loading.

Mask button Cf section 6.1 p. 4.

Zoom button Cf section 6.2 p. 5.

Statistics button Cf section 6.3 p. 6.

Sampling textbox and slider Cf section 6.4 p. 6.

6.1 Mask

In this module, the user can create a mask also called Region Of Interest (ROI). If no mask has been created, the
full image will be used. It is possible to create the mask before or after loading the deformed image but always
after loading the reference image. The mask can be a collection of various shapes such as polygon, rectangles, and
ellipses. The shapes are added on the viewport called working area on the right hand side of the window and the
result is displayed on the viewport called ROI preview on the left hand side of the window. Note: There is sometimes
a bug in Microsoft Windows OS where the preview is not updated. To force a preview, click anywhere on the working
area viewport.
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7} ROI editor

Working area ROl preview
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Figure 5. Masking module
Player slider Allows to navigate between images.

Add and Subtract toggle buttons Select mode to keep or ignore a zone. The shape will have the same color as the
selected mode during its creation.

Delete button Allows to delete a shape. Tick the checkbox and then click on the shape to delete.

Polygon button Creates a polygon by clicking on the points. Click back on the first point to close the polygon. A
right-click will delete the last point. After creation, drag-n’drop a point will move this point and drag-n’drop a
line will move the shape to which it belongs. Note: It is not possible to add a point while the mouse is moving.

Rectangle button Creates a rectangle by two corners. After creation, drag-n’drop a point will move this point and
drag-n’drop a line will move the shape to which it belongs. Pressing the CONTROL key while drag-n’droping
a corner allows to rotate the shape. Pressing the SHIFT key while drag-n’droping a corner allows to resize
with constant aspect ratio the shape. Both key can not be pressed at the same time.

Ellipse button Creates an ellipse by centre and radius. After creation, drag-n’drop a point will move this point and
drag-n’drop a line will move the shape to which it belongs. Pressing the CONTROL key while clicking a point
not on an axis allows to rotate the shape. Pressing the SHIFT key while clicking allows to resize with constant
aspect ratio the shape. Both key can not be pressed at the same time.

Apply button Closes this module to return to the main window and will apply the mask.
Load... button Loads a collection of shapes previously saved by this module using the extension * MSK.
Save... button Saves a collection of shapes using the extension *.MSK.

Cancel button Cancels the current modifications brought to the mask. Closes the window and return to main win-
dow.

Reset button Deletes every shapes created.

6.2 Zoom

It opens a new window showing the reference image. In this window, it is possible to zoom, change the font size and
much more. Pressing the SHIFT key while clicking makes the new window show the deformed image.
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6.3 Statistics

It opens a new window showing the histogram of the reference and deformed images if loaded.

6.4 Sampling

This value is adjusted to the closest integer number that samples a single period.

Cédric Devivier 6
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7 Phases

This panel presents the phase maps as extracted by the Windowed Discrete Fourier Transform algorithm. It is only
available when the deformed images have been loaded.

Grid Method Inplane - v1.0.0 - teaching

File - Images J Phases J Unwrapped J Dlsp\acememsl Ferains | BE&P’J;Z‘;? m
Unwrapping - Smoothing kernel size (pix)
(.Actwated “? {‘ | i | "|
Phase along X (rad) Phase along Y (rad)
mean: +0.735892  std: +0.539665 mean: -1.704310  std: +0.560328

Phases computed. Ready

Figure 6. Phases module

Activated/Disactivated checkbox Allows to activate or not the unwrapping process for the next step.

Smoothing textbox and slider Introduces spatial smoothing during phase extraction using a Gaussian window if
the kernel size is strictly larger than 1. Note: The larger the kernel size, the longer this step will take to finish.
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8 Unwrapped phases

This panel presents the unwrapped phase maps. The algorithm is based on a noncontinuous path *.

Grid Method Inplane - v1.0.0 - teaching

File - Images J Phases J Unwrapped J Dlspla:EmEmsJ Ferains | BE&P"S"L‘? m
Reference point Qutlier removal ———————————————
) W 79 x-phase: 0 .
Set point v o1 y-phase [0 _|Disactivated Threshaold: 3.5
Unwrapped phase along X (rad) Unwrapped phase along Y {rad)
mean: -0.998502  std: +0.539665 mean: +0.516730  std: +0.560328

i

Setting reference value done. Ready.

Figure 7. Unwrapped phases module

Set point button Allows to interactively select a point to set reference phase value.

x and y textbox Allows to specify exact coordinates for the reference point.

x-phase and y-phase textbox Allows to specify the phase value at the reference point.
Activated/Disactivated checkbox Allows to activate and disactivate the outlier removal process.

Threshold textbox Allows to tune the sensitivity of the outlier removal process. A large value will reduce the
number of detected points and vice-versa.

*http://1link.springer.com/chapter/10.1007%2F978-3-540-30463-0_14
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9 Displacements

This panel presents the displacement maps.

Grid Method Inplane - v1.0.0 - teaching

File - images | Phases | Unwrapped | Displacements|  strains | |—(6E3||‘073f:1‘? m
Printed grid pitch (mm) — Smoothing kernel size (pix)
[ L i >
Smoaothed displacement along X (mm) Smoothed displacement along Y (mm)
mean: +0.238375  std: +0.128835 mean: -0.123360  std: +0.133768

E 2 e

[ 0.1 0.2 0.3 0.4 0.5

Conversion and smoothing done. Ready.

Figure 8. Displacements module

Printed grid pitch textbox Adjust the value to obtain displacement in millimetres.

Smoothing textbox and slider Introduces spatial smoothing in the unwrapped phase maps using a Gaussian window
if the kernel size is strictly larger than 1. Note: The larger the kernel size, the longer this step will take to finish.
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10 Strains

This panel presents the strain maps. They are calculated using the finite difference algorithm.

Grid Method Inplane - v1.0.0 - teaching

File - images | Phases | Unwrapped | Displacements|  strains | Color limits

|—JFuI\ Jxlo (8 £2¢ | )*3c _)Custom

Smoothing kernel size (pix)
ar >
Strain along X (mm/my Strain along Y (mm/m) Eng. shear strain (mm/m)
mean: +0.178781  std: +0.379784 mean: -0.374697  std: +0.747430 mean: -0.041719  std: +0.951668

Differentiation done. Ready.

Figure 9. Strains module

Smoothing textbox and slider Introduces spatial smoothing in the unwrapped phase maps using a Gaussian window
if the kernel size is strictly larger than 1. Note: The larger the kernel size, the longer this step will take to finish.

Cédric Devivier 10



Grid_Method_GUI t1.0.x — Manual

11 Tutorial on an Open Hole specimen

This tutorial will guide you through the processing of images for a test of an open hole specimen.

Figure 10. Once you have executed the file you should have this window.

Figure 11. Click REFERENCE button to load the reference image.
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Rachercher dans : |I‘:I input vl @ .

B Image_test_openhole_1.tif
[£] Image_test_openhole_z.1if

Mom de fichier : |Image_test_openho|e_1.tif |

Fichiars du typs = | All Files -]

| Cuwrir || Annuler |

Figure 12. Select the file with the filename Image_test_openhole_I.png.

Grid Method Inplane - v1.0.0 - teaching

File - Images J FHEeEs ‘ Wy ] |Disp\acemem:| Sirinig | Color limits

|—(iFuH _J*ilc  #2c _)*30  Custom |
Images Crey levels — — Sampling ———————
’7 Refersnce J Deformed J MaskJ Zoom ’7 Statistics JH75 d | }‘

[Click to select the deformed image... |
Reference Undersampling
mean: +119.710768 std: +103.789813 mean: +50.128311  std: +56.733854

-

Image loaded. Ready.

Figure 13. Click DEFORMED button to load the deformed image.

Rachercher dans : |I‘:I input v| @

[£] Image_test_openhole_1.tif
B Image_test_openhale_2 tif

Mom de fichier : |Image_test_0penh0|e_2.tif |

Fichiers du type : |AII Filas v|

| Cuwrir || Annuler |

Figure 14. Select the file with the filename Image_test_openhole 2.png.
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Grid Method Inplane - v1.0.0 - teaching

File - Images ‘ Phases ‘ WrwrErped | Di:\:-\':-:ememsl Ferslinis | Color limits
— o

Full )+lg )20 )30 )Cuswm|
Images — Grey levels — — Sampling —
( Reference | Deformed ‘ Mask | Zoam Statistics ‘Hrs d | }‘

Click 1o create a mask...
Reference Defarmed Undersampling
mean: +119.710768  std: +103.789813 mean: +119.716188  std: +103.752068 mean: +50.128311 std: +56.733854

500 1000 1500 2000 S00 1000 1500 2000

(1] 50 100 150 200 250 (1] 50 100 150 200 250

F=

40 80 120 160

Image loaded. Ready.

Figure 15. Click MASK button to open the masking module.

ROI editor

L Tl
R

| Click to add to the mask

Working area ROl preview

_ |Delete ROI

Palygon

Rectangle

Ellipse

Apply

Load... Save..

Cancel Reset

Ready

Figure 16. Click ADD radiobutton.
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Working area ROl preview

_ISubtract

_ |Delete ROI

Palygon

Rectangle

Click to create a rectangular RO
hti

El

Apply

Load... Save...

Cancel Reset

Resetted. Ready.

Figure 17. Click RECTANGLE button to create a rectangular shape.

ROI editor

L Tl
R

_JSubtract

Working area ROl preview

_

Clickto add points and create a polygonal ROL.

Figure 18. Click on the "working area” viewport to add a first corner.
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Working area ROl preview

_ISubtract

_

Clickto add points and create a polygonal ROL

Figure 19. Click a second time to add the last corner.

ROI editor

L Tl
R

_JSubtract

Working area ROl preview

_ |Delete ROI

Palygon

Rectangle

Ellipse

Apply

Load...
Click to save the mask

Cancel Reset

Updating done. Ready.

Figure 20. Click SAVE button to save the current mask.

Cédric Devivier
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Enregistrar clans : |D output vl

Nom de fichier : |Image_test_openho|e |

Fichiars du typs = | (".MSK, *.msk) -]

| Enregistrar || Annuler |

Figure 21. Select a filename to save the mask.

ROI editor

Working area ROl preview

[ Tl
R

_JSubtract

_ |Delete ROI

Palygon

Rectangle

Ellipse

Apply

Load... Save...

Cancel Reset

Mask saved. Ready.
Figure 22. Click RESET button to reset the current mask.

Cédric Devivier
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ROI editor

Working area ROl preview

_JSubtract

_ |Delete ROI

Palygon

Rectangle

Ellipse

Apply

Load... Save...
Click to load a mask

Cancel Reset

Resetted. Ready.

Figure 23. Click LOAD button to save the mask just saved.

Rechercher dans : |I‘:I output '|

& Image_test_openhole. msk

MNom cle fichier : |Image_test_0penh0|e.msk |

Fichiers du typs - | (*-MSK, *.msk) =

| Cuwrir || Annuler |

Figure 24. Select the *. MSK file just saved.
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Working area ROl preview

_ISubtract

|Click to substract to the mask
oo

Palygon

Rectangle

Ellipse

Apply

Load... Save...

Cancel Reset

Updating done. Ready.

Figure 25. Click SUBTRACT radiobutton.

ROI editor

Plaver Working area ROl preview
0 |

(& Subtract

_ |Delete ROI

Palygon

Rectangle

Ellipse EREE

_ [Click to create an elliptical ROI}

.
Apply -
.

Load... Save..

Cancel Reset

Mext ROl drawn will be subtracted.

Figure 26. Click ELLIPSE button to create an ellipsoidal shape.
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Working area ROl preview

(@ Subtract

_

Click on center and radius to create an elliptic ROI.

Figure 27. Click on the "working area” viewport to select the centre of the ellipse.

ROI editor

Plaver Working area ROl preview
0 |

(& Subtract

_

Click on center and radius to create an elliptic ROL.

Figure 28. Click on the "working area” viewport to select the radius of the ellipse.
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Working area ROl preview

(@ Subtract

_ |Delete ROI

Palygon

Rectangle

Ellipse

Apply

Load... Save...

Cancel Reset

Updating done. Ready.

Figure 29. Adjust position and size of both shapes for best fit.

ROI editor

Plaver Working area ROl preview
0 |

(& Subtract

_ |Delete ROI

Palygon

Rectangle

Ellipse

Apply

Updating done. Ready.

Figure 30. Click APPLY button to create the mask
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Grid Method Inplane - v1.0.0 - teaching

File hd Images ‘ Phases ‘ W yrzie) o] | Di:p\a-:emem:l Serins | Celer limits —
|—(5 Full )+lg  )#2¢ _)+3g  JCustom |
Images Crey levels — Sampling —————
( Reference | Deformed ‘ Mask | Zoom Statistics é ul! »
| Click to open new window.
Reference Defarmed Undersampling
mean: +118.505576  std: +103.962888 mean: +118.527267  std: +103.934201 mean: +49.822183  std: +56.760357

1500 1500 50 100 150 200 250 300 350 400

.

(1] 50 100 150 200 250 (1] 50 100 150 200 250 (1] 40 80 120 160

Mask created. Ready

Figure 31. Click ZOOM button to open new window.

File Edit View [nsert Tools Deskiop Window Help o

DS ARCDRL- 2|0 =D

2000 2a0
1800
1600 200
1400
1200 o q1a0
1000
ga0 F 4100
600
400 a0
200
0

S00 1000 1500 2000

Figure 32. Traditionnal MATLAB figure window showing the undeformed image.
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Grid Method Inplane - v1.0.0 - teaching

File hd Images ‘ Phases ‘ W yrzie) o] | Di:p\a-:emem:l Serins | Celer limits —
|—(5 Full )+lg  )#2¢ _)+3g  JCustom |
Images Crey levels — Sampling —————
( Reference | Deformed ‘ Mask | Zoom Statistics é ul! »
| Click to open new window.
Reference Defarmed Undersampling
mean: +118.505576  std: +103.962888 mean: +118.527267  std: +103.934201 mean: +49.822183  std: +56.760357

1500 1500 50 100 150 200 250 300 350 400

(1] 50 100 150 200 250 (1] 50 100 150 200 250 (1] 40 80 120 160

Mask created. Ready

Figure 33. Press SHIFT and click ZOOM button to open new window.

File Edit View [nsert Tools Deskiop Window Help o

DS ARCDRL- 2|0 =D

2000 2a0
1800
1600 200
1400
1200 o q1a0
1000
ga0 F 4100

600
400 a0

200

S00 1000 1500 2000

Figure 34. Traditionnal MATLAB figure window showing the deformed image.
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Grid Method Inplane - v1.0.0 - teaching

File - mages | Phases | Unwenied

Images Crey levels — — Sampling ——————
’7 Reference Deformed ‘ Mask I Zoom ’7 Statistics ‘ ’7 5
Click to show the statistics

Reference Deformed Undersampling
mean: +118.505576  std: +103.962838 mean: +118.527267  std: +103.934201 mean: +49.822183  std: +56.760357

Uisglie=izgis | S || Color limits

(® Full +1g +20 +30 Custom
] J ] )

S00 1000 1500 2000 50 100 150 200 250 300 350 400
2} 50 100 150 200 250 2} 40 &0 120 180

Mask created. Ready

Figure 35. Click STATISTICS button to open new window.

Feference Deformed
o mean: 178  std: 74 «n' mean; 179 std: 74
2 14
18 g
12
16 g
14 10
12 5
1
08 &
0.6 4
04
E
0z
i i
50 100 180 200 250 50 o0 1S3 200 250

Figure 36. New window showing the grey levels statistics of both the undeformed and deformed images.
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Grid Method Inplane - v1.0.0 - teaching

File hd Images ‘ Phases ‘ Wi hr=ie) ie) | Di:p\a-:emem:l STraiE | Color limits

(®Full )=xlc 20 )*30 JCusmm|

Images Click to show phase maps...|s — — Sampling
( Reference Deformed ‘ Mask | Zoam Statistics ‘ (F d | }‘
Reference Defarmed Undersampling
mean: +118.505576  std: +103.962888 mean: +118.527267  std: +103.934201 mean: +49.822183  std: +56.760357

1500 1500

200 100 150 200

Mask created. Ready

Figure 37. Click PHASES button to show the second panel.

Grid Method Inplane - v1.0.0 - teaching

File - mages | Phases Unwrapped | DI et Seeainn || Color limits ———————————————————————
I?EFUH J*loc  J*2c )*30 )custum|

Unwrapping Smoothing kernel size (pix) | Click 10 show unwrapped maps. |
’7|7Actwated H? {‘ : ‘}| ‘
Phase along X (rad) Phase along Y (rad)
mean: +0.002294  std: +1.636655 mean: +0.087066  std: +1.792364

Phases computed. Ready

Figure 38. Click UNWRAPPED button to show the third panel.
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Grid Method Inplane - v1.0.0 - teaching

File - mages | Phases || Unwrapped IDlspIa:EmEmsI Gersisis Color limits

(®Full )=xlc 20 )*30 JCusmm|

’— Reference point ’— Qutlier removal

| W 0 x-phase: Q
Set point _|Disactivated Threshaold: 3.5

[ Click to select tha reference point... /- Phase: 0
Unwrapped phase along X (rad) Unwrapped phase along Y {rad)
mean: -0.031042  std: +4.396476 mean: +25.354071  std: +16.815088

Unwrapping done. Ready.

Figure 39. Click SET POINT button to select the phase reference.

Grid Method Inplane - v1.0.0 - teaching

Jirfziej=s ‘ Friers ‘ Wy el |Di:u\a(smr:m:|

’7 SELEOTHL:

Preparing...

Figure 40. Select the bottom middle point to define the phase reference.
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Grid Method Inplane - v1.0.0 - teaching

File - images | Phases | Unwrapped | Displacements|  ciains | Color limits

(®Full )=xlc 20 )x30 _1Custom |
Eeterencelpoig %! 148 x-phase: [ 0 Ciltk to show ms;lj\acemem maps...
Set point \Mzi smrirese W _|Disactivated Threshold: 3.5
Unwrapped phase along X (rad) Unwrapped phase along Y {rad)
mean: +0.006217  std: +4.385560 mean: +25.205130  std: +16.854085

Setting reference value done. Ready.

Figure 41. Click DISPLACEMENTS button to show the fourth panel.

Grid Method Inplane - v1.0.0 - teaching

File - Images J Phases J Unwrapped I Displacements Strains ] I’(agﬁll‘o"gz‘l‘? m
Printed grid pitch (mm) —— Smoothing kernel size (pix)
L= [l >
Smoothed displacement along X (mrm) Smoothed displacement along Y (mrmy)
mean: -0.001484  std: +1.046975 mean: -6.017281  std: +4.023616

-12 = -B =5 [}

Conversion and smoothing done. Ready.

Figure 42. Adjust the PRINTED GRID PITCH.
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Grid Method Inplane - v1.0.0 - teaching
File - images | Phases | Unwrapped | Displacements|  strains | Color limits —M8 ——————————
(®Full )=xlc 20 )x30 _1Custom |
Smoothing kernel size (pix) Click to show strain maps.

Printed grid pitch (mm) —
[ e e >
Smoaothed displacement along X (mm) Smoothed displacement along Y (mm)
mean: -0.000198  std: +0.139597 mean: -0.802304  std: +0.536482

S0 100 150 200 250

e

-1.5 -1 -0.5

Conversion and smoothing done. Ready.

Figure 43. Click STRAINS button to show the last panel.

Grid Method Inplane - v1.0.0 - teaching

File - images | Phases | Unwapped | Displacements | strains Color limits

I?i Full  _j*lo  )*2¢ )*30  JCustom |
Smoothing kernel size (pix)
[l »
Strain along X (mm/my Strain along Y (mm/mp Eng. shear strain (mm/m)
mean: +4.954561  std: +2.803671 mean: -17.559633  std: +5.159458 mean: +0.002370  std: +5.367728

350

300

250

200

150

Differentiation done. Ready.

Figure 44. Click 20 radiobutton to adjust the colour limits.
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Grid Method Inplane - v1.0.0 - teaching

File - Images J Phases J umnrappedJDlspla:ememsJ Strains J Color limits

|—JFuI\ Jxlo (8 £2¢ | )*30 JCusmm|

el size (pix)

»

Strain along Y (mm/m) Eng. shear strain (mm/m)
mean: -17.559633  std: +5.199458 mean: +0.002370  std: +5.367728

Differentiation done. Ready.

Figure 45. Click FILE-EXPORT TO IMAGE to export current viewport to a * PNG file.

Enregistrer cans : |I‘:l output '| @

Mom de fichier : |Image_test_0penh0|e |

Fichiers du type | * PMNG, *.pnag) v|

| Enregistrar || Annuler |

Figure 46. Enter a filename to save the image.
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Grid Method Inplane - v1.0.0 - teaching

File - Images Phases Unwrapped Displacements Strains Color limits
J J J J J |—JFuH Jxlo (8 £2¢ | )*30 )Custom|

;:Iaesel el size (pix)
»
Expartto il
Exporttaimage  jtrain along X (mm/m) Strain along Y (mm/m) Eng. shear strain (mm/m)
About 4.9548961  std: +2.803671 mean: -17.559633  std: +5.199458 mean: +0.002370  std: +5.367728
Quit

Differentiation done. Ready.

Figure 47. Click FILE—SAVE to save current dataset to a *.GRD file.

Enregistrer cans : |I‘:l output '| @

Mom de fichier : |Image_test_0penh0|e |

Fichiers du type : | (".GRD, *.ard) -]

| Enregistrar || Annuler |

Figure 48. Enter a filename to save the current dataset.
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Grid Method Inplane - v1.0.0 - teaching

File - images | Phases | unwrapped | Displacements|  swains | J(ésll‘ol‘;le‘? m
el size (pix)
»
Export to file
Exporttn image train along X (mm/mj Strain along Y (mm/m) Eng. shear strain (mm/m)
About 4.9548961  std: +2.803671 mean: -17.559633  std: +5.199458 mean: +0.002370  std: +5.367728
Quit

Differentiation done. Ready.

Figure 49. Click FILE—RESET to delete any currently loaded data.

Grid Method Inplane - v1.0.0 - teaching

File - images | Phases | Unwapped | Displacements|  Strains

] Color limits

Ii)Fun J*ic (8 +20 | )*3a )Eusmm|

Fel size (pix)
»
Exportto file
Exportta image train along X (mm/mp Strain along Y (mm/mp Eng. shear strain (mm/m)
About 4.954861 std: +2.803671 mean: -17.559633  std: +5.159458 mean: +0.002370  std: +5.367728
Quit

Differentiation done. Ready.

Figure 50. Click FILE—LOAD to load a previously saved data set.
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Rachercher dans : |I‘:J output vl @

B Image_test_openhole. GRD

Mom de fichier : |Image_test_openho|e.GRD |

Fichiars du typs = | (".GRD, *.grd) -]

| Cuwrir || Annuler |

Figure 51. Select the file previously saved.

Grid Method Inplane - v1.0.0 - teaching

File - Images J Phases J Unwrapped J Dlspla:ememsJ Strains J r)%ﬁll‘orgr;liwzs m
File ck o open fila menu
Reset L
»
Exportiofile
Exporttaimage  [train along X (mm/my Strain along Y (mm/m) Eng. shear strain (mm/m)
About 4.954861  std: +2.803671 mean: -17.559633  std: +5.199458 mean: +0.002370  std: +5.367728
Quit

Differentiation done. Ready.

Figure 52. Click FILE—-EXPORT TO FILE to export data to files.

Export data

W Displacements

_ISmoothed displacements Export
W Strains

Click to
Figure 53. Check DISPLACEMENTS and STRAINS and click on EXPORT.
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Enregistrar clans : |D output vl @ .

Nom de fichier :  |Image _test_openhole] |

Fichiers du type : |CSV files

| Enregistrar || Annuler |

Figure 54. Enter a filename to save the data and select the file type (*.CSV or * MAT).

Grid Method Inplane - v1.0.0 - teaching

File - mages | Phases

J Unwrapped J Displa:em:msJ Strains J

Color limits —————
Ii_)FuH J*ic (8 +20 | )*3o Custom |
File ck o open fila menu
Reset L
Load |}|
Save
Exportto file
Exporttoimage  jtrain along X (mm/my Strain along Y (mm/m) Eng. shear strain (mm/m)
4.954861  std: +2.803671 mean: -17.559633

std: +5.199458 mean: +0.002370  std: +5.367728

Differentiation done. Ready.

Figure 55. Click FILE—-ABOUT to show information about the software.
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Tutorial routine to extract strain fields from images of a cross-hatch grid.

[»

Created by
- C, Devivier (c.devivier@soton.ac.uk)
- F. Pierron (f.pierron@soton.ac.uk)

Changelog:
- 2013-039-01 - wversion 1.0.0: initial release,

Acknowledgements:

- MakM filling : http://www.mathworks.com/matlabcentral /fileexchange /4551,

- ginputax :
http:/ fwww.mathworks.fr/matlabcentral/fileexchange /397 33-ginput-funtion-to-b
e-used-in-guis,

- Unwrapping : http:/ fwww.|jmu.ac.uk/GERI/30207 .htm.

Krnown issues:

= Maclkina madila * ran nat add a naint an elick whila mmosgina

L]

Figure 56. About dialog window.
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