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A Image  Scipt Memory and gpuinfo
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The main so i ) to 2 parts: the workflow and the imaging

section.

The workfl
In the workflow s all steps of the reconstruction are listed starting with an
overview of the projection data, followed by preprocessing steps and finetuning CT

parameters and ending with reconstruction.

The imaging section

The image section consists of 3 tabs. The main Image tab provides a visual
representation of the projection and reconstructed images, the Script tab enables
scripting and automated reconstruction and the Memory and gpu info tab provides an
overview of the available RAM and GPU memory.

Confidential



1. Software overview (( x R E

Projection data
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Workflow section
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Projecti
In this se data can be loaded using the Open data button and each
projection ca iewed by selecting the image in the list or using the Next, Back and
Loop buttons .
Basic arithmic operations can be performed on the projection images using the drop
down menu.

Detailed information about each projection imaged can be displayed using the Info

button.

Preprocessing

In this section the projection data can be normalized and image corrections like ring
and spot filters can be evaluated and applied. More advanced corrections are
available using the Settings button.
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Projection data CT parameters
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Workflow section

CT parameters

Finetuning of different parameters of the CT scan can be performed in this section.
Small changes in these parameters enables the user to obtain the best possible

reconstructed image.

Using the RO/ button a region of interest can be selected to limit the reconstruction to

a certain volume.

Different slices, both axial and frontal, can be selected using the navigator on the
projection image or using by entering a number near the Slice indicator.

Parameter scanning

Manually determining the CT parameter can sometimes be a tedious undertaking.
Parameter scanning runs through a series of different values of a chosen parameter
and automatically selects the best value for that parameter.
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1. Software overview

Reconstruction

[~]Prompt =caling

awial « | Recon mode

Reconstruct volume

Grey value

Autoscale |Reset| [ ] | -0.050798] 0.130359
() Lirmit dynamic range )
Gamma i

0 Mator position (mim) X
0 Motor position (mm) Y
500 Motor position (mm) Z

Workflow section 00230042 |Voxel size (mm)

Reconstruction
Once the right €T parameters,are determined the grey value scale of the images can
be set using Prompt scaling and the values can be determined automatically or set

manually.
The Recon mode can also be selected, which results in a stack of axial or vertical slices

through the object.

Histogram and Line Profile indicator

Below the Reconstruct Volume button the indicator for the histogram or line profile
(depending on what is selected on the image) is located and below that the absolute

position of the scan and voxel size are shown.
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1. Software overview

Image  Script  Memory and gpu info
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Line profile tool

Using the lineprofile tool'a line
can be drawn on the radiograph
or reconstructed image and this
grey value profile along this line
is shown in the workflow
selection.

I I | I
0 100 200 300 400 475
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2. General reconstruction

workflow

(«
File Tools Rendering
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Reconst struction

Selecting data

After clicking.the Open data
button on‘the workflow section
of the main window, youwill be
prompted with an explorer
window in which you.can
navigate to the folder with the
raw data. In the raw data select
the data setting xre.txt file and
click OK.

If the data setting xre.txt file is not
available, select a projection
image and the file will be
automatically generated, in
which the scan parameters can

manually added.
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i Dataimport

Select dataset  Other

Select data

Auto  Batch processing

Original image Final image

Full script

comp_phys
|command
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>

Start script

ROI Cropping

o e

rstprojection | gy
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Selecting data

After selecti
xre.txt file
window v
of the raw da

The slider at the
to quickly scroll thro
projections to see the extent of
the object in the projections
while rotating.

Projectior

6 | ) 1‘6'(XJ




2. General reconstruction
workflow

Select dataset  Other

((XRE

Select data

Auto  Batch processing

Original image
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Selecting data

projections in o ge which is
displayed.
A region of interest or RO/ for all
projections can be selected using
the rectangular selection tool on
the image or by using the
numerical indicators in the RO/
Cropping interface on the lower

right of the Data import window.

The selected region can be reset
using the Reset RO/ button.

Final image

Full script

| Decimate

100003t Slope [JUse calib

000 |4 Offset

-«

st projection

Last projection |0 i

component

comp_phys

command
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reply type
= comp_type
tick count
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Start script

ROI Cropping

x_end

[1316

Reset ROI

x_start

|1316x1312039x Float image 0.68 (1026,790) I

ROl Cropping

¥_start

114

x_end
Bl 1202 2]

=
»

1600

' Projection
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Selectdata  Auto  Batch processing

Original image Final image

Full script

component

comp_phys

command
argl
arg2/FDB
reply type
=l comp_type

[0 tick count

0 UuID
< >

ections

Start script

3575 | Vo ) # Seleg
o Too large fo = ROI Cropping
 Fits in HOST ME 9 236 [3fystart

opy in RAM [ fiFirst projection x_start x_end
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s , b o Ot

2 < I
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@mode=no \

Selecting data Without ROI cropping

Overview image | Update

5272 Volume Size (ME)

. Too large for GPU

M Too large for HOST| Multi run

directly on the GP preferred ] Keep copy in RAM
as this reduces reconstruction

time. The green indicator shows
which RAM memory options are

available. With ROI cropping
If no options are available (red Overview image | Update
indicator) the reconstruction can 3575 Volume Size (MEB)

be split up in different runs using
the Multi run button or the
required RAM memory can be

. Too large for GPU

. Fits in HOST MEM  Multi run

reduced using RO/ Cropping, [ IKeep copy in RAM
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2. General reconstruction

workflow

((XRE

elect dataset Mol

Selectdata  Auto  Batch processing

Original image

.

< |8

[131611312 0.39X Float image 12524.00 (10,0)

Selecting data

Binning averag
pixels in

signal to noise.

.

Decimate allows to reduce the
total amount of projections by
skipping one or more
projections.
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Data import

ect dataset [JelGId

Selectdata  Auto  Batch processing

Original image Final image

Full script

component

comp_phys
command

argl

arg2/FDB

reply type
[_' comp_type
IO tick count

>

Start script

RO Cropping

EmeT

1l projection ‘x_start x_end
Last projection | 114 |3

Decimat
ecimate e Rl
Slope [JUse calib

00 || Offset

Selecting data

After selecti

£} script options

|H:15::an |I}ataset

Add to batch can be used to
automatically reconstruct
multiple scans using a script.
After clicking Add to batch you
will we be prompted with a

]
|
|
]
]

Scripting options window in which

the desired reconstruction steps

can be chosen, after which a new
dataset can be chosen to add to

the script.
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workflow

100000.tif
scan_00DDDD.if
scan_0000O1.Aif
scan_DDDDD2.if

Normalise Settings

#Normalised Ring filtered +Spot filtered

CT parameters

laial

A image

-G

e
0
B2l
5]
=2
2]
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o]
&

Script  Memory and gpu info

(i Startimporting data to RAM

<
‘1m1ﬂ75ﬂ51xﬂumimag=51ﬂﬂ] (460,806) ;‘

Selecting data

After clicking.Continue inthe * Startimporting data to RAM

Data import window, you return

to the main windew where, you

will be prompted with to import

the projection data. Import Cancel

Depending on the size of the
projection data and your

hardware configuration,

importing data into the RAM

memory can take some time.

If Cancel is selected, you

postpone this step to a later

point in the reconstruction
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2. General reconstruction
workflow

A Image  Script Memoryand gpuinfo

[ Normaiise | [Select [V settings | Undo

#Normalised  #Ring filtered ~ #Spot filtered

START PROCESSING ‘

CT parameters

Scanpar | [COR M 3 Ese
| ] [o [o Best

The Next and Back buttons allow
to navigate through the different
projections in the list.

The Loop button automatically
cycles through all the images in
the list and these images are
displayed as an animation in the
Imaging section.

Confidential

Mone

Info

scan_D00001 tif
scan_ 000002 tif
scan_ 000003 tif
scan_ 00000 tif
scan_000005.tif
scan_000006. tif
scan_Q00007 tif
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{ CT reconstruction X-ray Engineering
File Tools Rendering

(tXRE

Projection data

A Image Script Memoryand gpuinfo

Scan

Opendata | | scan_001591.¢if
scan_001592.tif

e scan_001593.tif
Back scan_001594£if
scan_001595.tif

|| Settings

ing filtered  #Spot filtered

w7 PROCESSING

Projection Data Projection data
The drop down list:allows to F Scan
Store the a displayed projection Open data | | scan_00T391.tif "
playea pro) scan_001592.4if

image in'the memory and.use Mext scan_001593.tif
this image for simple image Back scan_001394.tif

) i : scan_001595.tif
arithmetic operations. Loop scan_001596.if
After storing a projection and Differen [« | “E'”—E'E'?I ;g;::
selecting an operation the Store E1 599.tif

L Divide
resulting image can be Sum W
generated by selecting another Multiply
image in the list. # Difference
Abs difference “ || Settings | Undo
Meone : .
. filtered #*5pot filtered
The Info button provides more Clear na T S
detailed information about the Get operant
sTART PROCESSING

selected scan.
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2. General reconstruction
workflow

File Tools Rendering

(tXRE

Projection data

A Image  Script Memoryand gpuinfo

Open data
Next

o [select [V settings
“Normalised  Ring filtered ~ #Spot filtered
START PROCESSING
CT parameters
Avial
[JRecon strip
Parameter 9
COR v o3 Elstep {
] 0 0 Best .
<
Reconstruction | [1088x1076 0.81X Float image 100 (0,0) i
P .

Prior to the reconstruction, an
optimization of the projection
images is required.

Normalise is the first step in the
Preprocessing and in this step
the projections are normalized
with flat field and offset images.
After this step the images in the
list are normalized images.
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Preprocessing

Mormalise | | Select v || Settings | Undo

# Mormalised  # Ring filtered % 5pot filtered

Preprocessing

Mormalise | | Select |T| Settings | Undo
» Normalis{ ¥ select bpot filtered
Test ring level
Ring filter
Test spot level
Spot filter
CT parameters




2. General reconstruction
workflow

((XRE

A Image  Scipt Memory and gpuinfo

el O+ (e

select  [v|| settings

*Normalised + Ring filtered  #Spot filtered

START PROCESSING

CT parameters

Flaxial

Reconstrucion [ W
Preprocessing
PreproceSSIng l Mormalise | | Select |T| Settings | Undo
o : | Select :
Ring Filter is the next step'in the » Normalis{ /2555 bpot filtered
Test ring level
preprocessing and this removes Ring filter
systematic pixel deviations.in the Test spot level
. Spot filter
detector. The standard value is CT parameters
usually detector'specific, but this (te se X
value can be adapted in USing Quick  Advanced Mormalise  Shift  Phase
the Settings button and changing oW T Rotation direction
the Ring filter level value. 0s /| FDK noise filter level
10 +{ Spot filter level
0.96 £ |Ring filter level
To test this value select Test ring
level from the drop down menu.
© To perform the operation on the
4_‘ . . .
S entire dataset select Ring filter
e from the drop down menu.
g Settings
)
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{ CT reconstruction X-ray Engint

{ CTre
File Tools Rendering

A Image  Script Memoryand gpuinfo

[select EU Settings | Undo
ised Ring filtered  #Spot filtered

START PROCESSING

CT parameters

Sonpe] [ H e
v [C—— |
Reconstruction ).
[APrompt scaling 007~/ Min arav value
PreproceSSIng Mormalise = |3elect |7||| Settings ” Undo |
Spot filter is % Normalis{ ¥ >€lect bpot filtered
Test ring level
I Test spot level I
. . . spot tilter
projection | CT parameters
(tc Settings *

This value can be adapted in Quick | Advonced | Normalise | Shift | Phase

using the Settings button and ccw |« [Rotation direction
Spot filter level
9% &

FDK noise filter level

changing the Spot filter level value

and the effect of the value can

be evaluated by selecting the Test
spot level from the drop down
menu.

Settings
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2. General reconstruction
workflow

Confidential

. Spot filter level: 1+

Preprocessing

The result of the Test spot level
are displayed in the Image
section, where the‘pixels that will
be removed are highlighted on
the image.

If the spot filter level'is too high,
parts of the scanned object are
removed from the projection
images, which will result in loss
of information in the

reconstructed image

If the desired spot filter level is
found, select Spot filter from the
drop down menu to perform the
operation on the entire dataset.

Preprocessing

Spot filter level: 10

Mormalise | | Select |T| Settings | Undo

» Normalis{ ¥ select tpot filttered
Test ring level
Ring filter
Test spot level
| Spot filter |
CT paramneters
([t
Quick Advanced Mormalise  Shift  Phase
Cow + | Rotation direction
0.5 +||FDK noise filter lewvel
|
| 1 +|Spot filter level
0.96 = [Ring filter level
Settings
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File Tools Rendering

" age  Script  Memory and gpuinfo
X-RAY ENGINEERING

Projection data

scan_001597.tf
scan_001598.tf
Normal [v]| | scan_001599.tif

~ | scan_001600.tif

Normalise  [Select ]| ettings || Undo |

#Normalised # Ring filtered  Spot filtered

1335017 | Mem GPU required | Reset GPU

[ START PROCESSING ‘ Number of blocks
Total data set volume (
CT parameters
54249 COR
844304 |SOD
367.022 12]/s0D
0.1 Pixel size [ deenced

420 4] Vertical center

0 3 Offset angle
360 Zlsanangle |
o Jlo leHc
0 Tilt
Maal
ROI
Activejob  Reconjobs
w2 8] Shice 5 Bl o

[JRecon strip 0 |Runs

Parameter scanning

Scanpar | [COR 3 llstep
] o [o lBest

Reconstruction

[APrompt scaling 002 |4 Min gray value

[axal  [V]Reconmode 0.1 |2 Maxgray value

Cwerview image || Update |

Volume Size (MB)

.1 Too large for GPU
. Fits in HOST MEM _ IMulti run

[“1Keep copy in RAM

Preprocessing
Depending or

Continue

button allows to reset the -
ncel

performed preprocessing steps.

Preprocessing Enabled Preprocessing Disabled
Mormalise | Select ” Settings ‘ Mormalise | Select || Settings I Undo I
“Mormalised #Ring filtered *Spot filtered “MNormalised * Ring filtered  Spot filtered
START PROCESSING START PROCESSING

Confidential



5&3ﬁ?|§53' reconstruction (‘ x R E

A Image  Script Memoryand gpuinfo

Bieioceting 357489 | Mem GPU required | Reset GPU | [
Nommalise  |Select [ | Settings | Undo 3 Number of blocks
*Normalised #Ring filtered +Spot filtered 35789 Total data set volum
START PROCESSING ‘
CT parameters
OR ‘
r a
- | £1h
Scan angle
Y | TR
Masial
ROl
= . Active je Recon jobs
[JRecon strip
Parameter scanning
;;;;; par [COR & [ Elstep
[ ] o Best 1
>
Reconstructi .I
[APrompt scaling I
.
Reconstruction ((¢ Prepare

Start
Cancel
This displays a popup window on
which you can choose to Start or [[JAdvanced

Cancel the installation.

The Advanced checkbox can be
used to obtain more details
about the GPU memory and how
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A Image  Script Memoryand gpuinfo

Cancel

#Normalised #Ring filtered  *Spot filtered

START PROCESSING ‘

367.022 [+ sDD
01 Pixel size |
484 13| Vertical center

Sanpet| [0 Bl [ B

] [o 0 [Best

Mormalise | | Select EI Undo

“Mormalised ~ Ring filtered  + Spot filtered

START PROCESSING

((¢ Settings s

During loading a fourier filter is Qi

applled on the prOjection COW |?|Rotation direction

images. The strength of this 05 |2] FK noisefitterevel |

fourier filter can be adapted by S_F"'”f'te"m'
Rlng filter level

changing the value of the FDK
noise filter level using the Settings
button. Higher levels, up to 1, will
reduce the noise level in the
reconstructed image.

Settings
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A Image Script Memoryand gpuinfo

Select  |v || Settings

“Normalised #Ring filtered +Spot filtered
START PROCESSING

CT parameters

54249 [3{ COR
244304 sOD
367.022 3 sDD

Reconstruction

<
| 1086x1086 0.80X Float image 0.00 (0,0) ;-”
APrompt scaling 0 = <

Reconstruction

CT parameters
Once the data’is loaded into the

54249  H|COR

GPU memory, an axial slice 244304  |sOD

through the center of thessample 367.022 =spD
is displayed in the /Imoging 0.1 Pixel size
section. 434 +|Vertical center
0 || Offset angle
360 +||5can angle
The displayed slice can be 0 0 BHC
. . 0 i
changed by changing the slice Tilt ] Aial
ROI

number in the Slice indicator. e B
06 = Slice )

PR

[|Recon strip
The checkbox below the

overview radiography can be

used to switch from Axial to

Vertical slices.
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2. General reconstruction
workflow

((XRE

A Image Scipt Memoryand gpuinfo

Select  |v|| Settings | U

*Normalised Ring filtered  »Spot filtered

START PROCESSING

d = He Overtical
o
'mpy 0 : 0 E(cp
Ru::::a“ng ||Toamosassxﬂonimgeom ©0 d -
Reconstruction hRorameters
The reconstructedsslice can also E’e.@ =4/ COR
: : 844304  |SOD

be changed using the 2 red line ‘ —

e . . 367.022 5 SDD

indicators in the overview P

0.1 Pixel size

radiography. The horizontal line 484 &llvertical canter

can be used to display an axial 0 = Offset angle

slice, while the vertical line can 360 <! Scan angle

be used to display a vertical slice. [0 [BHC

Tilt
Cvertical
ROI
Right clicking the overview 725 F2l|Slice . :

radiography enables to easily
Center cursors and display the
central axial slice.
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2. General reconstruction
workflow

A Image Script Memoryand gpuinfo

Select

|| settings | Undo
*Normalised Ring filtered  +Spot filtered
START PROCESSING
CT parameters

54249 2{/COR
84434 |sOD
367022 {3/sDD

Maal

<
| 1086x1086 0.80X Float image 0.00 (0,0) d

Reconstruction
CT parameters

Depending on.the hardware y

configuration of the Reconstruction 34249 [=1/COR
: 24.4304 50D

PC and the size of the dataset, the -

367.022 [5[sDD
reconstruction can be splitup.in 01 Pixel size
multiple Runs. This makes it 484 7| Vertical center
possible to reconstructvery large 0 =1| Offset angle

. . 360 =
datasets at full quality even if the Scan angle
' . _ 0 0 |BHC

hardware configuration of the PC is o it

|
limited.

ROI

To generate a reconstructed slice in ta1 =|Slice
the Image section however, only a [IRecon strip

b Axial

|5

part of the data is sent to the GPU

and the quality of the preview slice
will be lower than the quality in the

final reconstruction.
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{ CT reconstruction X-ray Engineering

File Tools Rendering

(tXRE

Projection data
Scan

Opendata | | di0D0D.tf
i00000.tif

A Image  Script Memoryand gpuinfo

Gl

iz
g
0]
=
2|
2]
8]
=l
|

Select  [v|| Settings || Undo
Normalised  + Ring filtered  Spot filtered

START PROCESSING
CT parameters

54249 3] COR

Masial

<
Reconst struction [ 11086x1086 0.80X Float image 0.00 (0,0) g}
v

Reconstruction
CT parameters

In order to obtain afull quality

y W 's4249 |2 cor
axial reconstructed slice in the YT
Image section the Recon strip 367.022 1= <pD
checkbox can be clicked. 0.1 Pixel size
434 = |Vertical center
o . 0 =
This will load a small strip of the =) Offset angle
o 360 ~||5can angle

of the projection data to the GPU

' ' 0 0 BHC
and to do a high quality 7 Tt
reconstruction of the selected b Asdial

slice.

484 s Slice
[+]Recon strip
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2. General reconstruction
workflow

((XRE

A Image Script Memoryand gpuinfo

Select

v || Settings || Undo

“Normalised * Ring filtered  +Spot filtered

START PROCESSING

55149 5] COR

: ROT :‘(C B
Diconsoy
'S(ﬂnpar COR “ & Oz :(tp (
Reconstructi |'meﬂmimage0m ©0) .” .
Reconstruction
LT parameters
Once the dataris loaded, multiple I
55149 &
CT parameters can be evaluated cOR
. 844304 50D
to finetune the reconstructed -
. 367.022 (50D
slices. o
0.1 Pixel size
434 + Vertical center
The parameters can be manually 0 ~|| Offset angle
changed using the numerical 380 =l| Scan angle
- 0 0 |BHC
indicator and the effect of the
I 0 Tilt
parameter change is directly
shown in the image section. RO A tire ok Re
731 #|Slice -

[ ]Recon strip
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A Image Script Memoryand gpuinfo

Select  |v|| Settings || Undo

Normalised Ring filtered +Spot filtered

START PROCESSING

55149 5] COR

<
Reconstruction | [1086x1086 0.80X Float image 0.00 (0,0) d
v

CT parameters
Reconstruction 55149 2|cor
The CT paramétersican also be 44304 50D
_ _ 367.022 [3{|sDD
automatically evaluated using o
) 0.1 Pixel size
Parameter scanning. 484 =1 vertical center
0 +| Offset angle
360 = Scan angle
A CT parameter for evaluation 0 o |BHC
can be selected from the drop 0 Tilt
down menu and a Step needs to ROI )
be defined. When the Scan par 731 |4/ Slice s

button is pressed, the optimal CT [JRecon strip —n

parameter will be detected by

evaluating 17 values around the Parameter scanning
current parameter value and
; ; : 5 COR <]l [3 |t

— with the given step size. — [v] ep
(q8] J COR
s} ' Vi 1] Best
C
() sDD
E Reconstructioh Pixel size
C Tilt
8 [#]Prompt s{a Angle - -




igi?ml reconstruction (‘ x R E

File Tools Rendering

Normalised + Ring filtered  +Spot filtered ~ Image  Script Memory and gpuinfo

START PROCESSING

Scanpar | |COR v 004682 step

] 0 542492 |Best

Reconstruction

[Aprompt scaling

axal v Recon mode

Reconstruct volume

<
‘ 11086x1086 0.80X Float image 0.00 (0,0) d

B e e e e e e e
-1 -075-05 -025 0 025 05 075 1

Reconstruction

CT parameters
The best value of the parameter

Ny . W 54249 |[2{|Ccor
scan is automatically selecte
y y 244304  [SOD
the software. If needed however, 367.022 = 5pD
this value can be manually 0.1 Pixel size
altered using the slider below 484 - | Vertical center
0 =
the Scan par button:. Offset angle
360 = Scan angle
0 |0 |BHC
After a parameter scan the Step 0 Tile & A
value is automatically reduced 4 ROI A
times, which allows to finetune 31 [¥i|Slice : :
[ ]Recen stri
the CT parameter even further. P 2 |Runs
_ Parameter scanning
1Y)
E
3] Scan par COR e 0.0468 < |Step
i)
= | 0 542492  Best
o
o




igi?ml reconstruction (‘ x R E

COR =548.54 COR =542.54
) CT parameters
Reconstruction o
54249 [[cor
COR - Center of Rotation 344304  |SOD
The position of the rotation axis 367022 [53/SDD
; . 0.1 Pixel size
or the centre of rotation is'the " _
. “ 484 = | Wertical center
horizontal position where the 0 2| Offset angle
rotation axis is projected on the 360 +|Scan angle
detector. 0 0 |BHC
o 0 Tilt
When the position of the b Asial
ROI
rotation axis is incorrect, an
731 | 5lice

unsharp double edge is often CIRecon strip

present in the reconstructed
image (image above at COR =

548.54). Parameter scanning
Scan par COR - 0.0468" 5| Step
' 0 542.492 Best
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igi?ml reconstruction (‘ x R E

Normalised * Ring filtered +Spot filtered # Image  Script Memory and gpuinfo

START PROCESSING

54249 3] cor

844304 50D

367.022 1|sDD

01 Pixel size
484 |3 Vertical center
0 1 Offset angle

360 % Scanangle
0 |0 |BHC
0 Tilt
ial

pel
|
kil
|
|~

g
0]
5]
=3
2]
2|
0|
|

Scanpar | |COR v 004685 step

] 0 542492 Best

<
‘ [1086x1086 0.80X Float image 0.00 (0,0 Il

107505 -025 0 025 05 075 1

) CT parameters
Reconstruction

542.4% 5 COR

SOD - Source Object Distance 84,4304 50D
The distafice between the focal ) 357022 2] so0
0.1 Pixel cize
spot of the X-ray.source and.the " _
' . 484 = |Vertical center
rotation axis of the sample. 0 2| Offset angle
SDD - Source Detector Distance 360 - Scan angle
_ 0 0 |BHC
The distance between the focal 0 Tilt
spot of the X-ray source and the o b Asial
detector. — =l e
E: = Slice
Pixel size - Is the size (in mm) of a [1Recon strip
single pixel in the detector and is
detector specific. Parameter scanning
The parameters above are provided
by the system and should not be Scanpar | |COR ¥ | 0.D468 [T |Step
altered if the system is correctly 9 0 542.492 |Best

calibrated.
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igi?ml reconstruction (‘ x R E

File Tools Rendering

Normalised + Ring filtered  +Spot filtered ~ Image  Script Memory and gpuinfo

START PROCESSING

54249 3 COR

0.1 Pixel s
484 Vertical it

0 Offset angls

360 Scan angl

o o leHc

0 Tilt

M axial
ROl

1K Shc

[JRecon strip
Parameter g

Scanpar | |COR v 004682 step
] 0 542492 |Best
Re ructio

‘ 10861086 0.60K Float image 000 (0,0) ”

T4 075 05 025 0 025 05 075 1

CT parameters

Reconstruction
. 542.49 |3 COR
Vertical center
844304  |SOD
The vertical center is the vertical 367.022 |+ sDD
position of intersection of the 0.1 Pixel size
. . 484 = i
optical axis and the detector. - Vertical center
. . . 0 - || Offset angle
Normally the intersection is the =
360 + | 5can angle
center of the detector, but this 0 0 |BHC
can change if the vertical 0 Tilt :
N _ [ pcial
position of the detector is ROI
altered. 31 %] Slice ——= o
[IRecon strip
Pararneter scanning
Scan par COR d 0.0468" 5| Step
| 0 542492 |Best
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iﬁi?ml reconstruction (‘ x R E

A Image  Sciipt Memory and gpuinfo

Select  |v]| Settings || Undo

Normalised +Ring filtered +Spot filtered

START PROCESSING

3 Step

542492 Best

| [1086¢1085 0.80X Float image 0.00 (0,0)

Reconstruction CT parameters

Offset angle 3248 [5/COR
844304  |S0D
The offset makes it possible to 367.022 = spD
virtually rotate the reconstructed 0.1 Pixel size
images around the rotation-axis. 484 + Vertical center
. I? :
This can be useful forpost iy ° Offset angle
ing the i 360 = Scan angle
rocessing the images or
i 8 & 0 0 |BHC
optimize the cropping region to 0 Tt -
. . .
reduce image size Axial
RO )
731 8| Slice —— =

Scan angle [JRecon strip _

The scan angle is the number of
degrees the sample has rotated
and is usually 360 degrees.
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2. General reconstruction
workflow

CT parameters

Reconstruction

BHC - beam hardening correction 249 [5)|COR

844304  |SOD
Beam hardening is an artifact 367.022 = <pD
caused by the polychromatic 0.1 Pixel size
nature of the X-ray. beam. In'the 464 +||Vertical center
. , 7 :
reconstructed image this 8 Offset angle
: . y. . 360 = Scan angle
introduces non-linearities which
0 |0 |BHC
gives the impression that an 0 Tit
. . . ! i
object is less dense in the center - b Al
and more dense towards the o ElSlice
edges. [_|Recon strip

This is sometimes also referred
to as a cupping effect and is very
noticeable when a line profile of
the grey values is plotted (images

above).
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igi?ml reconstruction (‘ x R E

CT parameters
Reconstruction

54249 <4 COR

Beam hardening can be avoided 844304  |SOD

by placing.a hardware filter on 367.022 []|SDD

the X-ray source and pre- o] Picel size
_ 434 = Vertical center
hardening the X-ray beam. a7 =
/ =| Offset angle
If beam hardening artefacts are 360 %{/Scan angle
present in the slices, the BHC 01 J|0 |BHC
0 Tilt
parameters can be adapted to | b Axial
obtain a straight grey value ROl
o1 |5l
profile through the object, : fce
‘ ' [ 1Recon strip

reducing the cupping effect. Refilter

Usually the first parameter is

sufficient for the correction, if Once a BHC parameter is altered the
© this is however not sufficient the projection data needs to be refiltered,
+J
S seconds parameter can be which can be done by clicking the
o ,
= applied. Refilter button.
o
)



igi?ml reconstruction (‘ x R E

Tit=1 . O S Tilt=0

Reconstruction CT parameters

Tilt 54249 |3/ COR
844304  |SOD
367.022 [£/sDD

The tilt parameter corrects

misalignments of the detector, 0.1 Pixel size
which are more prominent at the 484 + Vertical center
top an bottom of the scanned 0 | Offset angle
360 = |Scan angle
volume.
0 0 | BHC
The effect of tilt is easy to detect 0 Tilt
) b Axial
as an unsharp double edge in RO
the vertical slice though the 731 |+ Slice
volume or in an axial slice at the [1Recon strip
top or bottom.
Pararneter scanning
Scan par COR d 0.0468" 5| Step
| 0 542492 |Best
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5&3%%53' reconstruction (‘ x R E

iz ROI selection

Projection Cross
Recon ROI MAX

31 Left 0 Left
272 Top 0 Top
1035 Right = 1087 Right
803 |Bottom 1087 Bottom

Start height OLD

o5 0 Left

End height 0  Top

906 1202 |Right
1202 Bottom
End height old
906
Start height old
0

Return

| 10871012 0.27X Float image 0.02 (150,535)

Reconstruction CT parameters

RO/ 542,49 5| COR
84,4304 SOoD
367.022 =|sSDD

The Region Of Interest (ROI) button

allows to reduce the size of the 0.1 Pixel size

reconstructed volume. After clicking 484 + | Vertical center

the RIO button, the software loops 0 | Offset angle
360 = |Scan angle

through all the slices, generating an

0 0 BHC

average of all the images . A new 0 Tkt 4
window display the resulting et b Al
vertical and axial image in which a T TellShice Activejob — Re
region can be selected. [C1Recon strip _ :
A part of the height is automatically
cropped, as beyond this zone cone Parameter scanning
— artefacts can occur.
M
e After clicking Return the cropped Sean par COR = 0.0468 =] Step
L . . . . .
O slices are displayed in the imaging v 0 542.492 | Best
4=
C .
o section
)



igi?ml reconstruction (‘ x R E

{% CT reconstruction X-ray Engineering

ROI A Image  Script  Memoryand gpu info

Scanpar | |COR v 00468 2] step

] 0 542492 |Best

Reconstruction

[APrompt scaling ~0.033(/2] Min gray value
sl [v|Recon mode 0.1610.[2] Max gray value

Reconstruct volume

005 01 0%
Grey value
Autoscale | [Reset| [ |-0.0307%0 | 0128444

OLimit dynamic range
Gamma

load data @settingsfile=C:\data\LEGO\Scan\data
settings xre.bt @roi=11423612021312; | e T Tt oL 0
@binning=1.000000 @start=0 @end=1600 . i Eoagsl (183,604) 1

Reconstruction

Reconstruction b Pr@¥mipt scaling -0.023(}4/|Min gray value

axial ~ | Recon mode | (16719 - Max gray value

When the parameters in the CT.

parameter'section are evaluated
Reconstruct volume

or optimized, the grey value
range of the slices needs to be

() 5cale
set.

By checking the Prompt scaling
box, the software will loop
through the slices, automatically
determining the grey value
range.

The grey value range can also be
manually entered in the Min &

_ Max grey value boxes. 37! : : . |
g -0.0293 0.05 0.1 0.135
% Grey value

E Autoscale w || | Reset | [] |-0.030750 0.128444
g (O Limit dynamic range '

o Gamma i



2. General reconstruction

workflow

9
000002.tif

A Image  Script  Memory and gpu info

PN > ThisPC 5 OS(C) » data »

(tXR

Loop. 000003 tif
r— 000004.tf
000005.tif g
000006 tif m
I 7.4if
oo e O
Preprocessing 7
Select  |v || Settings %
#Normalised *Ring filtered *Spot filtered B
=3 {2 Select folder for slices
(7]
START PROCESSING B
=
CT parameters ol o - New fold
o rganize ew folder
54249 CoR G2 XRE-MAIN (1) A
44304 |soD (G XRE-share
367.022 350D
01 Pixel size
Raad | Vertical center
7 2 Offset angle
360 [2]Scan angle
o o |sHC
0 Tile
Plaial
[IRe: trip
&= Pictures
B Videos
Parameter scanning
w05 (G
CorR v [z Step
[ ] 0 0 Best
Reconst struction

Oseale

<

data settings i0000.tif
e

10000.£if

0207} [ 1027621 141X Float imane 000 (74081 i

Reconstruction

In the reconstruction section the
direction_of reconstruction can
also changed between axial or
vertical and the slices are
exported accordingly.

By clicking Reconstruct volume
you will be prompted with a
explorer window in which you
can select a folder to save the
reconstructed tiff slices. After
which the reconstruction starts

Confidential

Reconstruction

[+*] Prompt scaling 002 |2!/|Min gray value
axial ~ ||Recon mode |(,2 L |Max gray value
S awxial

vertical

Feconstruct volume

Reconstruction

["]Prompt scaling 002

awial ~ | Recon mode (2

Min gray value

Max gray value

Reconstruct volume




igi?ml reconstruction (‘ x R E

A lImege  Scipt Memory and gpuinfo

Cancel recomswucesscess ]

se [Setect  [V][ Settings

*Normalised + Ring filtered Spot filtered

START PROCESSING

[ iG37831 141X Fioat imace -001 (8471 i

Reconstruction

During the reconstruction the
projection‘images are filtered
and loaded into the GPUsand
afterwards the slices are

reconstructed from tep to

bottom.

If the data is to big for the GPU,
the data is split up into different M Axial

blocks which are run

sequentially, gradually improving Active jokb Recon jebs
the image quality after each run. : =
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2. General reconstruction
workflow (‘ x

. CT reconstruction X-ray Engineering

File Tools [REut]

Export to Drishti A Image Script Memoryand gpuinfo
Export to 4Dslicer E

Projection data
Sean

Open data A
100000.£if
Next scan_000000.tif
wr scan_000001.tif
scan_000002.tif
Loop scan_000003.tif
Nome [u] | scan 000004 5t
scan_000005.tif
scan_000006.tif
= scan_000007.tif %
ccan 000 e
Preprocessing

Select  [v|| Settings

*Normalised * Ring filtered +Spot filtered

START PROCESSING
CT parameters

54249 [3]cor

84304 SOD

367.022 {+|soD

01 Pixel size

484 [ Vertical center

87 3! Offset angle
360 | Scan angle
0 [0 |BHC
[ Tilt

ROl

s2¢ [#Slice

ClReconstrip

Scanpar | |COR V3 s
| ] 0 0 Best
Reconstructi T
|1oaw1|33xrwnimageom ©0) I
[AIPrompt scal 002 [2/Min gray value 4

CT reconstruction X-ray Engineering

File Tools EGEGETGTE
After the reconstruction the data Export to Drishti

Data visualization

is stored as a stack of tiff slices Export to 4Dslicer

which can be used for further
analysis in practically all software
packages for 3D'image analysis.

The reconstruction software
however offers 2 options for
visualizing the reconstructed
data.:
Drishti

An open source 3D renderer
https://github.com/nci/drishti

4Dslicer

XREs proprietary data viewer
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https://github.com/nci/drishti

2. General reconstruction

workflow

(«
File Tools Rendering

(tXRE

A Image  Script Memoryand gpuinfo

Projection data

Scan
Open data A
100000.1if
Next scan_000000.tif {2 Drishti Volume Maker
— scan_000001.tif
scan_000002.tif
Loop scan_000003.tif
Nome [0 | scan 000004
scan_000005.4if 907
scan_000006:tif Select data o
scan_000007.tif
I | v 61
Preprocessing
e [select V]| settings
Normalised # Ring filtered +Spot filtered

START PROCESSING Cancel

CT parameters

54249 |3 COR
244304 SOD
367.022 3{sDD
01 Piel size

484 % Vertical center

24 * Offset angle
360 %1 Scan angle
o o |BHC
0 Tilt
M Axial
ROI

924 #1 Slice
[Recon strip
Parameter scanning

Scanpar | [COR ME

] [ ] Best

Make Drishti volumef(s)

((XRE

images per folder Select ROI

Image columns  Save location Drishti file

Image rows

Original recon path |

Reconstruction

| [1037x631 138X Float image 0.00 (0,0) ”

[APrompt scaling 00> [2]|Min aray value 2

Data visualization

When selecting Export to Drishti
the Drishti Volume Maker
window is displayed.

Select data allows to select other
reconstructed datasets. This can
be One scan or a 4D scan
depending on the type of data.

907 images per folder
1037

Select ROI

Select data

Image columns Save location Drishti file

631 Image rows Original recon path |+

Make Drishti volume(s)

Close

famad 8 Start Drishti

[{¢

Single reconstruction set or 40 scan?

One scan A0 =can

Cancel
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2. General reconstruction

workflow

Select your region

(tXR

Select the ROI XY and Vertical

KY region Vertical range

< - | il

16bit

oK

Cancel

1127.87

+ || Data type Size (MB)

1000000 -

100000
10000-
1000-

count

|1037’x631 0.31X Float image 0.00 (0,0)

Top
Left 0 || Right Voxel size Z: 0.023004mm
- - / = 3
0 H| Bottom 108 |2 Voxel size ¥: -0.023004mm
530 - WVoxel size X: -0.023004mm

Reset RO N

Data visualization

Select ROI allows to select'a
region of.interest and select the
amount of grey values inthe
image (16 bit or 8 bit) for the
volume rendering, which enables
you to reduce the size of the
generated volume file.

The drop down list in Save
location Drishti file lets you
choose the specific location of

the volume file.

Make Drishti volume(s) generates
the volume file in the selected
location.

Confidential

Jesnoor 04w Fiont pgiEBRIEE2D

start height  start volume

end height

906 L

(Zf:} Dirishti Volume Maker

Select data

{% Drishti Volume Maker

Select data

end volume

907 images per folder I Select ROI I
1037 Image columns ave location Lnshti Tile

631 Image rows

Make Drishti volume(s)

Cancel

& Start Drishti

i 1
0124127

Grey value

rsors: X
[ 1] -0.017242

0.112843

B High

Original recon path |~

Close

907 images per folder Select ROI
1037 Image columns Save location Drishti file
631 Image rows Original recon path |~
# Original recon path
Path
Make Drishti volume(s) Drishti-folder
Select
c | Close
ance & Start Drishti



2. General reconstruction
workflow ( x R E

£ Drishti - Volume Exploration and Presentation Tool
File View ImageSize Toggle Plugins Help

New Refresh Remove

[ Replace existing transfer functions at keyframes
[ Morph transfer functions during keyframe animation

Name

T2 a0 A
TFO LI UL Il I

& o

[ Drishti Violurne Maker

Data visualization

After makingthe Drishti volume

07 images per folder Select ROI
f||e yOU can either select Close or s 1037 Image columns Save location Drishti file
C/ & St tD . ht 631 Image rows Qriginal recon path |«

ose art Drishti.
The latter opens the visualization Meke Drshii volume(s)
software and automatically
opens the 3D volume. Close B ot Drish

When selecting Export to 4Dslicer
the data is immediately loaded
into the XRE 4D-CT viewer

software.
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3. Batch reconstruction workflow

({¢ CT reconstruction X-ray Engineering

(¢

e ik A Image  Script Memory and gpu info
Normalise dataset
Script builder 4d recon

scan files E E

Stack scan script builder

Image math
Data transformation

0 Postringfilter A
Post Cupping Correction

Post Paganin Phase Filter

Stitch tiled data

[P RORFer Y]

Merge volumes
5

Preprocessing

Normalise | |Select  |v|| Settings | Undo

#Normalised #Ring filtered  #Spot filtered

START PROCESSING

CT parameters

M asial

<

a0

| 13161312 0.57X Float image 12198.00_(00)

S

Batch reconstruction tool

Confidential

If there are multiple scans (eg:
Stacked scans or time lapse
scans) that need.to be
reconstructed automatically, the
Batch reconstruction tool can be
used.

The Batch reconstruction tool
looks for data settings xre.txt files
in a selected folder and
subfolders. Each data settings
xre.txt file is considered as a
separate reconstruction in the
batch.

{il CT reconstruction X-ray Engineering

File

Prajs

Merge stack scan files
Fename tool

Febin dataset

Image math

Data transformation

0  Postringfilter

Past Cupping Correction
Post Paganin Phase Filter
Stitch tiled data

Merge velurmes

Rendering

Batch reconstruction

Mormalise dataset
Script builder 4d recon
Stack scan script builder

None » scan_00000d. tif
scan_000005.tif
scan_000006.tif

Info scan_000007 tif

cran DOMONG +iF




3. Batch reconstruction workflow ((( x R E

((t Select data sets it

Data sets

F:\test stackiscan0730005\data settings XRE.tet |

F:\test stack\scan0743003\data settings XRE.txt ]

F:\test stack\scan0756000\data settings XRE.tct o

[ JAuto process

[ JAuto process

orywith xre ini files X

Selecting data

4 ||« ReconSSD(F) » teststack » v @ | Searchteststack y]
. rganise MNew folder =z -
After SeleCtI ﬂ XRE_adrmin & Name . Date modified Type
i o 42 ¥RE-MAIN (1) || scan0730005 3/7/20171221PM  File folder
lISt Of th {8 XRE-share || scan0743003 IT/201T1221PM  File folder
XRE tXt fl & OneDrive - XRE J scan0736000 372007 1221 PM File folder
. I This PC
desired data B Deskcop
. Documents
reconstruction > selected & Downloads
. J'i Music
by checking the Auto process = Pctures
I Videos
checkbox. . Local Disk (C)
am DATA (D:)
When the desired datasets are =ReconsDE || ,
selected the Select data sets Foder |
Select Folder | | Cancel |
window can be closed
If the path in the data settings
. . . [}
XRE.txt file is different from the ( X
location of the file, the The data path specified in the
) ] settings file has been changed to
reconstruction path will be the location of the settings file.

. This is a warning.
updated to the location of the

file.
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3. Batch reconstruction workflow (( x R E

({t Dataimport
Select dataset  Other

Select data  Auto  Batch processing

Selected settings files Script

L Fi\test stack\scan0743003\data settings XRE.bd
L Fi\test stack\scan0756000\data settings XRE.tet

(te Script options

Fitest stack\scan0730005 | Data set

[]
[ ]

-
[ ]
m Mem OK? .

Save ‘ Continue | ‘Advanced:)-
Preparlng the reco Scri ﬂpticlns
For a selecteg Fi\test stack\scan0730005 | Data set

of recon ]
chosen i ]
window. ||
. | ]

The first two allo
-]

and spot filter level.
COR automatically guesses what
the expected Centre of Rotation
is. Find min/max automatically - Mem OK?

determines the grey value range Continue | Advanced =>

of the dataset. Scan COR lets you
set the step size to finetune the
Centre of Rotation. Binning
provides the option to rebin the
projection images.
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3. Batch reconstruction workflow ((( x R E

(¢ Dataimport
Select dataset  Other

Select data  Auto  Batch processing ({¢ Script options

Selected settings files Data set CT-parameters
~

] Start angle (%) Pixel size (mm) x_start (pixel)
= O U B I

Last angle (%) bhe (0-1) x_end (pixel)
L] [360 ] L HEl [1315 2]
[] SOD (mm) Tilt (%) y_start (pixel)
= T T = R |

SDD (mm) Interpolate (0or 1) y_end {pixel}
s
L] COR (pixel) Direction (Der1)  Zmin (pn(el}

. Mem OK?

| Continue | |Mvanced:>

Preparing the reco
The Open Dris

rendering.

The Advanced b
more options for finetuning the
reconstruction parameters like
additional filtering, beam

hardening correction, phase i Mem OK?

correction, tilt correction and | Continue | MI

many more.

After clicking Continue, it can be « %
— chosen to apply the same
© Use the same steps
b= parameters for every dataset or for each data set?
3 set the settings for each
2 [ [
g individual dataset.
O



3. Batch reconstruction workflow (( x R E

({¢ Dataimport
Select dataset  Other

Selectdata  Auto  Batch processing

Selected settings files Script
& F\test stack\scan0730005\data seftings XRE.bt A load d.ata @settingsfile=f\test stack\scan0730005\data settings xre.tt @roi=0;0;1316;1312; @binning=1.000000 @start=0 @end=1600 A
@decimate=1 @mode=auto
L F\test stack\scan0743003\data settings XRE.bt normalise
ringfilter @blocks=4 @kernel=5 @level=0.960000 @test=no test
L F\test stack\scan0756000\data settings XRE.bt spotfilter @level=2.000000 @kernel=3 @test=no test

recon slice @slice=-1

scan_par @mode=auto@parameter= cor@step=1.000000@slice=-1@ orientation=axial
scan_par @mode=auto@parameter= cor@step=0.250000@slice=-1@ orientation=axial
scan_par @mode=auto@parameter= cor@step=0.062500@slice=-1@ orientation=axial

load data @settingsfile=f\test stack'\scan(i743003\data settings xre.bt @roi=0;0;1316;1312; @binning=1.000000 @start=0 @end=1600

i

i

b reconstruct @mode=auto
B @decimate=1 @mode=auto
9, > normalise

ringfilter @blocks=4 @kernel=5 @level=0.960000 @test=no test
spotfilter @level=2.000000 @kernel=3 @test=no test

Select settings files recon slice @slice=-1

scan_par @mode=auto@parameter= cor@step=1.000000@slice=-1@onentation=axial

scan_par @mode=auto@parameter=cor@step=0.250000@slice=- |@orientation=axial

scan_par @mode=auto@parameter= cor@step=0.062500@slice=-1@ornentation=axial

reconstruct @mode=auto

load data @settingsfile=f\test stack!\scan(756000\data settings xret @roi=0;0;1316;1312 @binning= 1000000 @start=0 @end=1600
@decimate=1 @mode=auto

normalise

rinnfilter @hlncke—4 @lernel-5 @level-N GANNNNIAEect—nn tect

REbUI‘d

Preparing the recon script

After clicking OK the
reconstruction script for the
selected datasetsds generated
and displayed as text file.

This text file can be saved using
Save button and the
reconstruction steps can be
further edited using a text editor.

If the scrip is ready the Data
import window can be closed.

Confidential

Script

load data @settingsfile=f\test stack!\scan0730005\data settings xre.bet §
@decirmate=1 @mode=auto

normalise
rngfilter @blocks=4 @kernel=5 @level=0.960000 @test=no test
spotfilter @level=8. kernel E@te =no test

recon slice @slice=-1 ataset

scan_par @mode=auto@parameter=cor@step=1.000000@slice=-1@or
scan_par @mode= auto@pararmeter= cor@step=0.250000@slice=-1@or
scan_par @mode= auto@parameter= cor@step=0.062500@slice=-1@or

reconstruct @mnde: auto

load data @settingsfile=f\test stack\scanﬂ-?-ﬂﬂ]%\data settings xre.td €
@decimate=1 @mode=auto

normalise

ringfilter @blocks=4 @kernel=5 @Iwel:ﬂ.ﬂ'ﬁd}l}ﬁ [@test=no test
spotfilter @level=2,000000 @kernel=3 @test=no test

recon slice @slice=-1 Data set 2

scan_par @mode= auto@pararmeter= cor@step=1.000000@slice=-1@or
scan_par @mode= auto@pararmeter= cor@step=0.250000@slice=-1@or
scan_par @mode= auto@pararmeter= cor@step=0.062500@slice=-1@or

JLeconstruct @mode=auto

load data [@=ettingstile=ti\test stack\scanl /230000 data settings xre.bd £
@decimate=1 @mode=auto

normalise
rinnfilter Mhlncle—4 Mlrernel-5 M@leeel-N ARONNN Mtect—nn tect

Save Rebuild



3. Batch reconstruction workflow ((( x R

({¢ CT reconstruction X-ray Engineering _ o %
File Tools Rendering —
~ \mai Seript lmmyand gpu info
((‘ x R E COMMAND RECORDER
Commands recerded Seript Active queue
Projection data component ABS_XREIP
comp_phys XREIP
command ) scan_par
= argl Send to script @mode=auto@pal
arg2/FDB.
Back reply type
Loop O compee
None o tickcount 0
o Tuup 0
Info v < > <
T | s @ Record commands | Savescript | [AAuto mode v
START PROCESSING )
CT parameters.
H|cor
SoD
+|spD
Pixel size
;ﬂz
Scan
BHC
Tit
ROI
o 41| slic: Lo Ff o
[JRecon strip :
Runs
Parameter scanning
lean 1 [nc  Jall
Running the script Active queue
. sl
After closing
window,
the Scrip @mode=auto@pal
window.
The script is auto
loaded and other saved
reconstruction scripts can be
loaded using the load script < >
button. | Load script |
v

To start the automatic | Save script |Eﬁ'~utﬂ mode

reconstruction, click the Run | Run script |

| Stop script ||

script button and the progress o 0 |#clementsin queue

the reconstruction script will be
displayed in the right button.
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displayed in the right button.

Confidential






4. Merge stacked scan files

(¢ CT reconstruction X-ray Engineering

>
El
&

€ Script  Memory and gpu info

Normalise dataset

- a

((XRE

X

Script builder 4d recon —
v vel
Prey O
tings r;—
» Spot filtered =
Data transformation ol
Post ringilter ol
Post Cupping Correction E
7, Post Paganin Phase Fittr ]
P stitchtiled data o
Merge volumes ol
&
[ asial
ROI
20 Fe]|Slic
[JRecon strip
Parameter scannin g
Scanpar | |COR V| [o0156:1%] step
[ ] 0 65593 |Best
Reconstruction
[FPrompt scaling
I [v]Recon mod
Reconstruct volume
<
Oscale |{1315x131so.sxxnmimg=o.w ©0) ﬁ
14 v

Selecting the data

If a stacked sean was acquired
and the individual'scans of the
stack were reconstructed;the

datasets can-automatically be

merged into one volume.

By selecting the Merge stack scan
files from the Tools drop down
list, the Merge data window will

be displayed.
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Rendering

Batch reconstruction
Mormalise dataset

Script builder 4d recon
Stack scan script builder
Rename tool

Rebin dataset

Image math

Data transfermation
Post nngfilter

Post Cupping Correction
Post Paganin Phase Filter
Stitch tiled data

Merge volumes



4. Merge stacked scan files

-
=~y

(¢ Merge data X
Select folder  Exit

Matching  Match result  Profiles Init
Stitch with motor
positions Last slice Best match next volume Matching slice Overview
5] ~ [ . = B
& | | LY
Stitch with siice kvl Ol ﬂ
: comparson '7)' '_; i
60 2| Nbr of slices to compare E E o
[lOptimize stitch  Retry matching % % %
s =] il
2 k=l bl
Correct inhemogeneity & | &
kel k=l el
top and bottom ~ |mode g = = v g . N v |
" o
i | | © d»
START Difference Difference stack and last file previous stack
rsl ~ 0.0048-, y
[JCorrect grey levels LY T [ |
[ Apply X¥-shift to merged data Q g el 5 200
[Jinterpolate stitches ] E 0
O 2 200
16bit | Saveas % D.DDDDDS}B 5 i D D 10 15 140 100
% KY-shift !
o v
g < > z E N
[ Step
[ n Y
Selecting the data
There are two'main.options to Stitch with motor
select thesstacked scan files. positions
Stitch with-motor positions utilizes
the motor position of the vertical
motor stage, if these are : : :

_ 5 o Stitch with slice
available. This is also the fastest comparison
option. :

B ~ | Nbr of slices to compare
Stitch with slice comparison
compares a number of [ ]Optimize stitch | Retry matching
predefined slices in the different

datasets and looks for matching
slices in consecutive scans.
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4. Merge stacked scan files

({t Select data sets

Data sets

Fivtest stacklscan0730005\recontgecmetry recon.bd

Fiitest stackscan(743003 recon'geometry recon.tbxt

Fivtest stackgeometry recon.td

Fivtest stack!scan07360000recontgecmetry recon.bd - ‘

Selecting the data

When clicking Sti
location of

scans neead

Inside the folder
need to be selected a ged image will
be shown based on the motor positions

found inside the utilizes the motor position

of the vertical motor stage, if these are

available. This is also the fastest option.

Stitch with slice comparison compares a
number of predefined slices in the different
datasets and looks for matching slices in

consecutive scans.

Confidential

[ ]Auto process

Stitch with motor
positions

Stitch with slice
comparisan

60 2 Nbrof slices to compare

[ ]Optimize stitch | Retry matching




4. Merge stacked scan files

-
=~

((¢ Merge data
Select folder  Exit

Matching  Match result  Profiles Init
Stitch with motor
positions Last slice Best match next volume Matching slice Overview
s Al [2] . & b
LY L3 &
Stitch with slice ﬂ @ g
comparison | + =
50 = Nb| (¢ Select the path with the scans X é
[JOptimize st L <« ReconS5D (F:) » teststack » v O Search test stack o %
Organise v New folder =+ @ =3
= )
Corredt (G2 XRE_admin A MName Date modified Type Folders found | 3 a
G2 XRE-MAIN (1) scanD730005 File folder il
fopandboftol g yRE-share scan0743003 File folder scan0756000 &l
& OneDrive - XAE 5can0756000 File folder
[ This PC
I Desktop
[lCorectgre)  [£ Documents -
[] Apply X-= < Downloads
&= Pictures
16bit |
B videos D 15 20 25 30 35 40
s, Local Disk (C2) Slice
= DATA(D:)
. Recon 55D (F)
- Y <
Folder:
= 1 3
0 1
Step
{i¢_Input folders X
SeleCtlng the data Path to the folder with stacked scans Folders found | 3
L ; . . Fi\test stack "= 2| scan0730005 Py
When clickingsStitch.with slice scan0743003
scan(756000
: H Folder baze name (eq: scan, stacked
comparisoh, the main folder (cg :
scan
needs to be selected and:the
. _— Stacked scan ~ | Type
basename of the individual
n Continue Cancel ]
dataset folders given. In these .
everse

individual dataset folders a recon

folder with the reconstructed
v test stack
images needs to be present.
v scan(730005
Depending on how the data was

) recon
acquired the order of the

-
different scans can be changed v scan0743003

by clicking the Reverse button recon
v scan(736000

recon
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4. Merge stacked scan files

-
=~y

(¢ Merge data X
Select folder  Exit

Matching | Matchresuit || Prafiies Match height:reconD0667.tif
Stitch with motor
DR Last slice Best match next volume Matching slice Overview
s ~[2 . S 2
EY EY y L k|
Stitch with slice Kl 0 k] 0 (] &
comparison B = 513 =
539 |2 Nbrof slicest Z s 0 200 >
=/ Nbr of slices to compare E4 L]
I=i O I o
[Joptimize stitch | Retry matching <l <l 0 200 <
o = 2
=3 Is3 L
k=l 2] =
Correct inhomogeneity k=) el E=l
Ol kel al
top and bottom | mode [ Mg 2 &
E - ) 5
||'\315u'\3'\50.'\7}(F\oatlmage-ll[l] ©.0) H ||1315u13150.17xF\oatimage—om 00 H b
SR Difference Difference stack and last file previous stack y.
o [y T— o
Correct grey level
[JCorrect grey levels C%_ Y Il | | 5
[ Apply XY-shift to merged data — £ 00001 200
[ Interpolate stitches | = i 0
=] g
16bit  Saveas ol 0.0000005 - MENESSRNSSSSSSSRSRUNREN.. RENS
= D 100 200 300 400 500 600
o) 0
= eshitt Slice '
kel .
& q
Ol
& & o o v
LC1l| z
[ ] Step
||'\315u'\3'\50.'\7}(F\oatlmageD.l]] 00 H ) 2

IHW 5x2190 0.17X Float image -0.00

Merging data
Difference stack and last file previcus stack
0.00074 —

o

After selecting the data a given
number of slices will be

compared and the variance % 0.0001 -

between theslices is plotted. The =

points with the lowest variance 0.0000095 - NN . S— L -
are considered to bethe O 100 200 300400 300 600

Slice

matching slices in the different
datasets.

XY shifts between the matching

Shift

slices are also determined and
these can be corrected by
checking the Apply XY-shift to
merged data checkbox.

Confidential



4. Merge stacked scan files

-
=~

({t Merge data X
Select folder  Exit

Matching  Match result  Profiles Match height:reconD067.tif
Stitch with motor
[FI3Em0s Last slice Best match next volume Matching slice Overview
¥s] ~N[E . & IS
EY EY y L k|
Stitch with slice O 0 o) 0 (] o
comparison | | 513 =
539 |2 Nbr of slicest Z Z 0 2 e
2| Nbr of slices to compare = <
= =1 v o
[Joptimize stitch | Retry matching <l <l 0 200 P
hed =) . =7
2 el : =
Correct inhomegeneity k=) el 0 el
top and bottom ~ |mode [ v @ v - &
__| =, 4 0 ~

[1315x1315 0.17X Float image -0.00 (0,0) H

[1315%1315 0.17X Float image -0.00  (0,0) H i

START

Difference Difference stack and last file previous stack
(o n £.00074 - pmg
[JCorrect grey levels LY
u
[ Apply XY-shift to merged data Q £ 0.0001-
[ Interpolate stitches = =
O
16bit v saveas o 0.0000005 - D
& D 100 200 300 400 500 600
o Xr-shift slice
2
k=3
il
&
L& 2 z

<

||'\3151('\3'\5I].'\7X Floatimage 0.00 (0,0) H

IHW 5x2190 0.17X Float image -0.00

Merging data y Correct inhomogeneity
Grey value variation between the top and bottom ~  mode
different scans can be corrected ~| from middle

—  from top

by checking the G t level
y checking the Correct grey /evels J top and bottom

checkbox and selecting the
only last vol

mode with which dataset needs only first volume

to be corrected.

[«] Correct grey levels
The different modes can be

tested using the Correct

inhomogeneity button.

Interpolation between the sl

stiches can be selected and if the

slices need to be saved as 16 bit [[]Correct grey levels

or 8 bit. [ ] Apply X¥-shift to merged data

Interpolate stitches

T6hit ~ | Save as
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4. Merge stacked scan files

-
=~

(e
Select folder  Exi

Matching | Match resuft | Profiles Match height:recon00867 £
Stitch with motor
[FI3Em0s Last slice Best match next volume Matching slice Overview
e . - £
LY ¥ o L1
Stitch with slice O ] ol
comparison B 513 kA
0 200 -
530 12 N ([t Choose or Enter Path of Folder ’ =
513 =
[ Optimize st A || « teststack » merge v © | Searchmerge o 0 200 %
Organise ¥ New folder =~ ™ @ el
“ ]
Corredt &8 XRE_admin A Mame Date modified ]
[ XRE-MAIN (1) o
No items match your search. el
topand bottol 5 XRE-share ! v &l
- N
Ly

/@ OneDrive - XRE

[timage -0.00 (63,818)
~ [ This PC 0

nd last file previous stack
[ Desktop

[Cotrectgre| = Documents
] Apply Xv-5 4 Downloads
M
[ Interpelate d Music
&= Pictures
ebit | i e ———
B videos 200 300 200 500, 600
2, Local Disk (C:) Shice
o DATA (D)

- Recon S50 (F:)

File name: ~

! . =
T T ! i
[} 1 2 3

Step lHWSxZZOSOJTX Float image -0.01

((( Seledi o noe

Merging data gm g
After clicking.the START button
you can select the folder in
which to'save theimerged
volume and the grey value range
can also be selected for the

entire core. After closing the o

|131 5x1315 0.21X Float image -0.00 (0,0)

Slelect grey value range window

the merged slices are written to Histogram of the grey values
10000000,
the selected folder Min
1000000- 0,02
Max
100000 -
0.109766
5 10000 -
1000-
100-]

] 1 1
0.05 0.1 012

Grey value
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