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SNAP GRAB Prepare

Image; FOV = 41.01mm X 32.12Zmm
Run Script auiT

VS (um)
magn.

700[)y | HW2SWI

kVact | 499.976 |exp

0.0
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Tube |MD‘[OI‘S | Camera I Scan | Image | Plugmml Sample | Extra I

Main  Advanced  Statistics

XWT-120-TCNF Tube 0.1 | Target current (pA&)

High Power Focus Mode llea’QEt current ECt'(I-{A]
10 | Emission current (pA)

Target power Output mode ljl Emission current act (pA)

Aperture current act{pA)
Move to default pos

| StatWarmup || LimitedOpFiladi | Tube status
| Adjust Filament | OK |Filament status
| Autocenter kV H Autocenter all H OK |Autocentar status

CLOSED Interlack status

152047416100 (0818) | [0 K | ) 5555 | MAvTO

Main software wind

The main so i ) to 4 parts:

Functio

In the functio ives you easy access the most common scanner controls for the

X-ray tube, detect motor stages. It also enables you to prepare and execute

scan scripts.

Setting area

The settings area contains the several tabs with more detailed settings for all
components of the system (X-ray tube(s), detector(s) and motors) and additional
functions for controlling the system.
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Main  Advanced  Statistics
XWT-120-TCNF [~ Tube 0.1 | Target current (pA&)

High Power Focus Mode llearget current ECt'fI-{A]
10 | Emission current (pA)
Target power Output mode

ljl Emission current act (pa)
Move to default pos

Apertu re current act{pd)

| StatWarmup || LimitedOpFiladi | Tube status
| Adjust Filament | OK |Filament status
| Autocenter kV H Autocenter all H OK |Autocentar status

CLOSED Interlack status

152047416100 (0818) | [0 K | ) 5555 | MAvTO

Main software wind

The main so i ) to 4 parts:

Image a

In the image a data captured by the detector can be displayed and additional

tools for image e ement and positioning are available.

Toolbar

In the toolbar addition functions are available for login into the software, setting info
about the sample or hardware filters that are placed in the system and system specific

Add-on tools can be selected



2. Getting started

13 Acquila

Logon MNew Sample Mew Filter Add-ons Presets Show Block Diagram  Exit

»

ACQ

SNAP GRAB Prepare

VS (um)
magn‘
| 7058500
SDD

| Image | Programl Sample | Extra I

700[)y | HW2SWI ~

0.0 kVact | 499.976 exp (ms)
w l:l averages
Wact

Tube |Motors | Camera I Scan

Main  Advanced  Statistics

XWT-120-TCNF Tube

High Power Focus Mode
Target power Output mode

Move to default pos

0.1 | Target current (pA)

!

Target current act (uA)
10 | Emission current (pA)
Emission current act (pa)

Aperture current act{pA)

Il

E—

|| LimitedOpFilAdj

‘ Start Warmup |Tube status

| Adjust Filament | OK |Filament status

| Autocenter kV H Autocenter all H OK |Autocentar status

CLOSED Interlack status

erent levels (from
) with different

The software ha
Developer to Opera
permission for each level.

The selected user also defines the default
folders for storing the data

By entering the username and password
you will be able to control the scanner
and the function window will become
accessible.
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Run Script auiT
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2. Getting started

13 Acquila -
Logon MNew Sample Mew Filter Add-ons Presets Show Block Diagram  Exit
s ACQ
Image; FOV = 41.01mm X 32.12mm
SNAP GRAB Prepare Run Script
700/ [ HW2SWI M |29 |vsum)
0.0|kVact | 499.976 | exp (ms) magn‘
W l:laveraga SDD
0.0 | Wact | 1989 s0p
Tube | Motors | Camera I Scan | Image | Program I Sample | Extra I
Main  Advanced  Statistics
XWT-120-TCNF Tube 0.1 | Target current ()
Focus Mode Ilearget current act (A)
10 | Emission current (pA)
OUtPUt mode l:l Emission current act (pa)
Aperture current act{pA)
E—
‘ Start Warmup ” LimitedOpFilAd) |Tu be status
| Adjust Filament | OK |Filament status
| Autocenter kV H Autocenter all H OK |Autocentar status
Interlock status
OO0 |vecwumlewe
152047X161.00 (0819) | |8 K | ) 5555 | MAvTO
more th ar X_ray Tube | Motars | Camera | Scan | Image | Program | Sample | Extra |
. . Main  Advanced  Statistics
tube is dt tube will i
| XWT-120-TCNF [l Tube 0.1 | Target current (uA)
= CU rrent to |High Power |Focu; Mode Target current act (uA)
10 | Emission current (pA)
avo i d a I’Ci ng | Target power |OUtPUt QIS 0 | Emission current act (pA)
0.0 | Aperture current act{pA)
L Filter
A warmup can be performed in the [ StatWarmup | [fimited0pFiad; Tube status
. . . . | Adjust Filament || OK Filament status
Settlngs Area n the TUbe tab by CIICkIng the | Autocenter kV ” Autocenter all ||DK |Autocenter status
Start Warmup button. A popup window erlock status
Eset tube 0.000001 Vacuum level
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lets you move the detector back to avoid
damaging the detector. The warmup
procedure automatically starts the X-ray

tube and usually takes about half an hour.



2. Getting started

ﬂ Aot —
Logor New Sample Mew Filter Add-ons Presets Show Block Diagram  Exit
= ACC
iy @
Image; FOV = 41.01mm X 32.12mm
SNAP GRAB Prepare Run Script QuIT
700[)y | HW2SWI ~ VS (um)
0.0 | kVact  499.976 | exp (ms) | 3.549 | magn.
W 1 avenges 705.8|SDD
| 00lwaa 1083 50D
Tube | Motors | Camera I Scan | Image | Program I Sample | Extra I
= {3 scanner new sample dialog.vi
Main  Advanced  Statistics
KWT-120-TCNF Tube 0.1 | Target current (pA) New Sample info
High Power [~ Focus Mode llearget current a:t'{L{A] Sample Name Owner
10 | Emission current (pA) | KBIMN ‘
Target power Output mode l:l Emission current act (pA)
Contact person
Aperture current act{pA) P
Move to default pos R
E—
‘ Start Warmup ” LimitedOpFilAd) |Tube status
| Adjust Filament | OK |Filament status
| Autocenter kV H Autocenter all H OK |Autocentar status
CLOSED Interlock status
0000001 |vacuumleve
152 0.47X 161.00 (0,319) K | 1@ 65533 | (AAUTO

New sample

When a new s

The Sample size (mm) parameter is |
shown in red and is the most important
parameter, as it determines the safety

limits of the motor stages in the system.

I3 scanner new sample dialog.vi

MNew Sample info
Sample Mame Owner
|Kever . KeiN [v]
Projects Contact person
[Test o e &l
Batch ID Filter name

& | [

Application Area

Sample size (mm)

| Test

v |20 )

Comment

Testscan beetle on needle
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This parameter refers to the total
sample diameter: sample + anything
that is around the sample (sample
holder, cell, container, ...).
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3. The Function area (‘ x R E

ARAY OFF SMNAP GRAB Prepare Run Script QuIT

710.0 kv HWZ5W1 o 27.9 | y5 (pm)
0.0 kvact | 499.976 exp (ms) 3.549 | magn.
3.0 W 1 averages ' 705.8 5DD
0.0 ' W act 198.9 50D

Function area:
In the function areayou are able to:
+ Directly switch on/off the X-rays and change the kV or Power

+ Take one radiography or grab continuously and change the detector
settings such as'the binning mode, exposure time and averaging
* Rotate to a pre-defined set of angles (0°, 45°, 90°,...) and move the

sample with the micro-positioner

* View and alter the SDD (Source to Detector Distance), SOD (Source to
Object Distance and the voxel size (VS).
SDD and SOD are in mm, VS is in pm!

* Prepare and run a script

* Quit the software in a proper way
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3. The Function area

ARAY OFF SMNAP GRAE Prepare

70.0 | kv HWZ25W1 o
0.0 kWact 499976 exp (ms)

20w 1 averages
0.0 w act

X-ray Tube

Directly switch on/off theX-rays

When the X-rays are ON, the button will blink
red/yellow

When the X-rays are OFF, the button will be

green

When it is not possible to switch on the X-rays,
the button will be grey.

There are several possible reasons such as the doors
that are open, the tube is not warmed-up, errot,.... More

information can be found in the Tube-Tab

With a right-mouse-click it is possible to access

directly to several tube commands
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Run Scnipt QuIT

27.9 | y5 (pm)

3.549  magn.
' 705.8 50D

198.9 50D

¥RAY ON ¥EAY ON

XRAY OFF

|
XRAY OFF

Warmup Tube
Autocenter kv
Mew Filament
Mew Filter



3. The Function area

ARAY OFF SMNAP GRAE Prepare

70.0 | kv HWZ25W1 o
0.0 kWact 499976 exp (ms)

20w 1 averages
0.0 'w act

X-ray Tube
Change the kV or Power

The source voltage can be changedwsing the
kV indicator. The actual kV level of the source
is shown'in the kV act indicator.

The source powercan be changed using the W
indicator. The actual power level of the source
is shown in the W act indicator.

More information can be found on the Tube
Tab.
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Run Scnipt QuIT

27.9 | y5 (pm)

3.549  magn.
| 705.8 50D

198.9 50D

ARAY OFF




3. The Function area

((XRE

ARAY OFF SMNAP GRAB Prepare Run Script QuIT

70.0 |y HW25W1 e
0.0 kVact 499.976 exp (ms)

20w 1 avera ges
= D.D w act

Detector
SNAP

Takes one radiography.

GRAB

Continuously takes radiographs. With the
right-mouse buttoniit is possible to activate
the auto-save function'and set a delay
between consecutive saved files.

Binning
In the drop-down menu it is possible to select
the binning and mode of the detector.

Detector binning is used to limit the amount
of data or increase the SNR-ratio of an image.
In binning, several pixels are grouped
together as if they were one pixel, the value of
the binned pixel

is the average of the group.
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27.9 | y5 (pm)
3.549  magn.
| 705.8 50D
198.9 50D
SNAP GRAB
Hw2sw| v
HW15W1
HW25W1
HW15wW2
HW25w2
HW15W4 |

A detector of for example 1000 x
1000 pixels can be binned by a
factor of 2, resulting in a 500 x 500
image. Each pixel of this image

is the average of four original pixels,
which is a SNR of 4 times.



3. The Function area

ARAY OFF SMNAP GRAE Prepare Run Script QuIT
70.0 kv HWZ25W1 W 27.9 | y5 (pm)
D-D k.u aEt 499.9?5 E{Fl |::r‘r'|5_:| 3.549 magnl
0 |w 1 averages | 705.8 5DD
00w act 198.9 |SOD
v
Detector
Binning SMAP GRAE
The detector.€an be binned in-hardware (HW),
which willtypically also resultiin a faster read-
out, or in'software (SW). HWJESW‘”I
Combinations. of both are also possible. HW15W1
Examples: HW25W1
Mode HW2SW1 is hardware binning 2 and HW 15w 2
software binning 1 which results in a final
binning of 2. HW25W2
Mode HW2SW?2 is hardware binning 2 and HWI15W4
= | e I 2dld

software binning 2 which results in a final
binning of 4.
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3. The Function area (‘ x R E

ARAY OFF SMNAP GRAB Prepare Run Script QuIT

70.0 kv HWZ25W1 W 27.9 | y5 (pm)
0.0 kV act 499976 EXp (ms) 3.549 magn.
0 |w 1 averages | 705.8 |50D

00 W act 198.9 50D

v
Detector
Exposure time
The exposurettime will automatically limit SPAP GRAER
itself to the smallest possible exposure time if
a lower value is input. Higher exposure
timings will resultin a better SNR but it is
s , HW25W1 v
important to make sure the detector is not
!
saturated! A90.9Th exp |:|"|"| 5:|
Averages
1 dWErages

Averaging is another method to increase the
SNR when the sensor becomes saturated.
When the averaging number is higher than 1
and an image is taken, the subsequent
improved images will be displayed and the last
image is the result of the total number of

averages.
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3. The Function area

ARAY OFF SMNAP GRAB Prepare
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70.0 | kv

0.0 kVact 499.976 exp (ms)

20w 1 avera ges
= D.D w act

HW25W1 w
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Run Scnipt QuIT

27.9 | y5 (pm)

3.549  magn.
| 705.8 | 500

198.9 50D

Motor Positioning

Rotation

The indicatorin theimiddle of the circle
reflects the actual'angle of the rotation stage.

The red arrow shows with which position on
the circle this'corresponds.

The dots can be used to rotate to predefined
positions (0°, 45°, 90°, 135°, 180°, 225°, 270°,
315°). This is mainly useful during alignment

of the sample.

If a X-Y micro-positioner is installed, the black

arrows can be used to move the sample in the

indicated direction. Since the arrows also
rotate, the direction of movement

corresponds with the image in the image area.

=Y
A-—]T

o
Y p
I
¥
j’*’“ﬁ; “‘r}h
»[ 90 -
Y s
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3. The Function area

ARAY OFF SMNAP GRAB Prepare
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70.0 |y HW25W1 e
0.0 kVact 499.976 exp (ms)

20w 1 avera ges
= D.D w act
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Run Scnipt QuIT

27.9 | y5 (pm)

3.549  magn.
| 705.8 | 500

198.9 50D

Motor Positioning

Magnification

The SOD (Source-to-Object-Distance) is the
calibrated distance:in mm between the spot of
the X-ray source and the centre of the rotation

stage.

The SDD (Source-to-Detector-Distance) is the
calibrated distance innmm between the spot of
the X-ray source andthe centre of the
detector.

The magnification is the ratio between
SDD/SOD.

The VS (voxel size) is the pixel size of the
detector divided by the magnification in pm.

These indicators can also be used as an input
and the system will be moved to change the
positions accordingly. A warning message will
be prompted to confirm the movement

21.9 VS (pm)
3.249 | magn.

705.8 500
198.9 50D
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ARAY OFF SMNAP GRAB Prepare Run Script QuIT

710.0 kv HWZ25W1 W 27.9 | y5 (pm)
D-D k.u aEt 499.9?5 E{Fl |::r‘r'|5_:| 3.549 magnl
0 |w 1 averages | 705.8 5DD

00w act 198.9 |SOD

Preparing and running the CT script

Prepare

When all settings are OK and you want to start
Prepare
a CT-scan, you'€an use the prepare button to
generate a CT-script. More info in the prepare-
script section(5). Duringa.CT-scan the prepare
button will change to a pause button that can
be used to pause a seript.
Run Script Run Script
When a script has been prepared, you can run
the script using this button. When the script is
running this button can also be used to stop a
L=
script. If there is no script available, the button Run 5ci |Ft
will be greyed-out
QUIT
This button has to be used to properly stop
the software. QuIT
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4. The Settings area (‘ x R E
|

Tube | Motors | Camera | Scan | Image | F'rl:ngraml Sample | Extra

Main Statistics
KWT-120-TCNF || Tube 0.7 | Target current (pA
-0
High Power v |[Focus Mode '_I'ar.ge1.: current act (pa)
10 | Emission current (péA
Target power | Qutput mode 0 | Emission current act [pAa)

0.0 |Aperture current act(pA)
Move to default pos

Filter
Start Warmup LimitedOpFilAdj Tube status
Adjust Filament oK Filament status
Autocenter kV Autocenter all OK —lﬁut::-center status
CLOSED Interlock status
sl 0.000001 —|‘-facuum level
Tube
Depending on the selected output mode the Main Statistics
corresponding.input is enabled (emission YWT-120-TCNE Sl Tube
current, target current or target power). The :
. . High Power ~ || Focus Mode
preferred output modeis target power and is
. . . Target power « |CQutput mode
displayed in'the Function area.
~ |Focus Mode

Depending on the size of the sample and the ,

. . High Power Output mode
desired resolution the focus mode can be Microfocus
selected. Manofocus

Identical to the target power and KV, both the

T —

JEL CUrrent | A

]

desired and the actual values are given and
-0 Target current act (pA)

10 | Emission current (pA

can be used as input if the mode is selected.
The aperture current should be low 0| Emission current act (uA)

0.0 |Aperture current act(pd)
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4. The Settings area (‘ x R E
|

Tube | Motors | Camera | Scan | Image | F'rl:ngraml Sample | Extra
Main Statistics
XWT-120-TCNF v | Tube 0.1 | Target current (uA
High Power * |Focus Mode 0 '_I'ar.ge’F current act (LA)
10 | Emussion current (pA
Target power a| Output mode 0 | Emission current act (p4)

0.0 |Aperture current act(pA)
Move to default pos

Filter
Start Warmup LimitedOpFilAdj A0, | Tubestatus
Adjust Filament || OK et status
Autocenter kV Autocenter all OK —lﬁut::-center status
crosep € interock status
sl 0000001 —|‘-facuum level
Tube
When a filter is changed, theaccording one Filter
should be selected.from this list. In this way,
the used filter will be logged or can be used as
a preset. The filter/can-also be changed with a
right-mouse-click on the X-RAY button. The
available filters'can be changed in the
settings.ini file.
Start Warmup LimitedOpFilAd, Tube status

The current status of the tube is shown here.
The button on the left can be used to start a
warm-up. During warm-up the tube will
gradually increase the kV and current to avoid
arcing. This procedure should be repeated
often and might be mandatory before the
X-rays can be switched on.

Confidential



4. The Settings area (‘ x R E
|

Tube | Motors | Camera | Scan | Image | F'rl:ngraml Sample | Extra
Main Statistics
XWT-120-TCNF v | Tube 0.1 | Target current (uA
High Power * |Focus Mode 0 '_I'ar.ge’F current act (LA)
10 | Emussion current (pA
Target power a| Output mode 0 | Emission current act (p4)

0.0 |Aperture current act(pA)
Move to default pos

Filter
Start Warmup LimitedOpFilAdj A0, | Tubestatus
Adjust Filament || OK et status
Autocenter kV Autocenter all OK —lﬁut::-center status
crosep € interock status
sl 0.000001 A —|‘-facuum level
Tube r Adijust Filament QK Filament status
The status of the filamentis.shown here and it
is also possiblestorperform a filament adjust.
During this procedure the tube will look for
the optimal filament settings to avoid
unnecessary usage of the filament. Especially
when a new filament is installed it is
important to perform filament adjust very
frequently (every 4h is advised).
Autocenter kV Autocenter all QK Autocenter status
The centering of the focusing is important to
get good resolution images. Centering should
be performed regularly. It is possible to
autocentre at a specific kV or to centre for all
_ kV.
'Li The status of the interlock and the vacuum CLOSED Interlock status
% can be inspected here 0.000001 Vacuum level
$= . o ,
§ Ll;lzrfl:r;ihas occurred, it is possible to reset Reset tube



4. The Settings area (‘ x R E
|

Tube | Motors | Camera | Scan | Image | F'rl:ngraml Sample | Extra
Main Statistics
XWT-120-TCNF v | Tube 0.1 | Target current (uA
High Power * |Focus Mode 0 '_I'ar.ge’F current act (LA)
10 | Emussion current (pA
Target power a| Output mode 0 | Emission current act (p4)

0.0 |Aperture current act(pA)
Move to default pos

Filter
Start Warmup LimitedOpFilAdj A0, | Tubestatus
Adjust Filament || OK et status
Autocenter kV Autocenter all OK —lﬁut::-center status
crosep € interock status
sl 0.000001 A —|‘-facuum level
Tube r Adijust Filament QK Filament status
The status of the filamentis.shown here and it
is also possiblestorperform a filament adjust.
During this procedure the tube will look for
the optimal filament settings to avoid
unnecessary usage of the filament. Especially
when a new filament is installed it is
important to perform filament adjust very
frequently (every 4h is advised).
Autocenter kV Autocenter all QK Autocenter status
The centering of the focusing is important to
get good resolution images. Centering should
be performed regularly. It is possible to
autocentre at a specific kV or to centre for all
_ kV.
'Li The status of the interlock and the vacuum CLOSED Interlock status
% can be inspected here 0.000001 Vacuum level
$= . o ,
§ Ll;lzrfl:r;ihas occurred, it is possible to reset Reset tube



4. The Settings area

Tube | Motors | Camera | Scan | Image | Program | Sample | Extra
ver_chj w || motors
move rel +
move abs 166.418% |position (mm) 0 rmim
back 100 previcus position,  move rel -
set speed A0 mm/s enable disable
set accel, 20 mm/s/s move to ref, reference all
e e lower h.ml.t Move to preset reset
235 upper limit
Pl_step size
PIY + '
I I
reset piezo PLX - 0,0 PLX_+ ELED 10 ) A\
PLY_- Atitocenter samplewith piezo |
initialise component JMutn:ur Status
Motors

Each available axis can beselected from this

((XRE

w | mators

drop-down menusWhenthe axis is selected,
the current settings are refreshed.

position

previcus

mm,’s




4. The Settings area (‘ x R E

Tube | Motors | Camera | Scan | Image | Program | Sample | Extra |
ver_chj w || motors
move rel +
move abs 166.418% |position (mm) 0 rmim
back 100 previcus position,  move rel -
set speed A0 mm/s enable disable
set accel, 20 mm/s/s move to ref, reference all
e e lower h.ml.t Move to preset reset
235 upper limit
Pl_step size
PIY _+ '
I I
reset piezo PLX - 0,0 P _+ 0.001 10 ) A\
PLY_- Atitocenter samplewith piezo |
initialise component JMutDr Status
Motors

In the position indicator, a. new motor
position value.canbe inserted, with the S 1664189 |position (mm)
‘move absolute” button, the selected axis

will move to the new pesition. For safety pack 100 previous position
reasons, the current value will be refreshed
if the move absolute button is not pressed

after a new position is inserted.

In the relative movement input window a
value can be inserted and with the ‘move
' . . move rel +
relative’ buttons a relative movement is

performed in either pos. or neg. direction. 0 Frm

o rmove rel -
The motor position shown here are

actual motor position and not the
calibrated SOD, SDD or other.
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4. The Settings area (‘ x R E

Tube | Motors | Camera | Scan | Image | Program | Sample | Extra |
ver_chj w || motors
move rel +
move abs 166.418% |position (mm) 0 rmim
back 100 previcus position,  move rel -
set speed A0 mm/s enable disable
set accel, 20 mmy/s/s move to ref. reference all
e e lower limit Move to preset reset
235 upper limit
Pl_step size
PIY _+ '
I I
reset piezo PLX - 0,0 PLX_+ L 10 ) A\
PLY_- Atitocenter samplewith piezo |
initialise component JMutDr Status
Motors
. set speed 40 mimys
Speed and acceleration can be changed here.
set accel. 20 mm,/ss
1] loweer limit
For safety reasons, the range of absolute et limits o
movement is limited with'an.upper and lower AT TyEE
value. If necessary, the range can be adjusted.
If a permanent change has to be performed,
the limits can be found in the .ini file of the
component.
Movement of a certain axis can be enabled or enable disable

disabled with these buttons. When the
software is restarted, the axis will be enable

again.
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4. The Settings area

((XRE

Tube | Motors | Camera | Scan | Image | Program | Sample | Extra |
ver_chj w || motors
move rel +
move abs 166.418% |position (mm) 0 rmim
100 previcus position,  move rel -
set speed A0 mm/s enable disable
set accel, 20 mmy/s/s move to ref. reference all
e e lower limit Move to preset reset
235 upper limit
Pl_step size
PLY_+ : !
reset piezo Pl_X_- 0,0 PlX_+ LLn 10 = 10
PLY_- Atitocenter samplewith piezo |
initialise component JMutDr Status
Motors
After a power failure or when estimated
necessary, it isqpossible to perform a
referencing of the motor stages. Either one or move to ref. reference all
all stages at once canbe referenced. Be very
Mowve to preset reset
careful to follow the instructions as
referencing is potentially dangerous if an
object is still in place.
Pl_step size
PLY + '
: (.001 = 10
reset piezo PlLX_- 0,0 PL¥_+ 10 =
PLY_- Autocenter sample with piezo

Confidential

Movements and travel ranges of the X-Y
micro-positioner on the rotation stage can be
adjusted here.

It is preferred to use the arrows in the
function area to move the micro-positioning

stage.



4. The Settings area

Tube | Motors |Camera | Scan

camera

xcam_horizontal 2

Binning value

xcam_vert.mal 0.0495 original pixel size (mm])
xcam_horizontal
y_start
Set RO 0 : ROl Move to
¥_start default position
Select ROI 0 = 2040 |=|¥_end
Feedback
Reset ROI 2304 |5 |y_end
EFOV
[ ]Extended FOV A EFOV positions
Horizontal Hor stretch EFOV_central position F) 0
1 =|[1.0000 5 tra_det =
0 = .
ver_det | =] KV =
] = tey Thorindex
=1 R =
EFOV time to wait after mowve (ms) G VEE_Iny:
0 = ¢ : =

Camera

| Image | F'ru:ugraml Sample | Extra

1 | number of frames

(XRE
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cdmera

The desired camera or camera-orientation can

xcam_horizontal

be selected fromthis drop-down list.

xcam_vertical

xcam_horizontal

The binning and mode of the camera can be
selected in the function area. With the chosen |2
mode, the total binning value, the effective

Binning value

. : . 0.0495 original pixel size (rmm]
pixel size and the original pixel size are
indicated here.
The camera can be moved to it's default
position (if applicable when several detectors Move to
default position

or detector X-Z is available) using this button.



4. The Settings area (‘ x R E

Tube | Motors | Camera | Scan | Image | F'rngraml Sample | Extra |
Wiscansimarijn output path
start |00:00:00 |time busy remaining expected
progress (1 of 1)

compenent command arguments FDB  wait? A
sCanner set output path  Vi\scans\marijn ACK

sCanner zet sample info @4 OKever OTest OKEIM OTe ACK

camera zet mode model ACK

camera set exposure 499.976135 ACK

carnera set nurmber of frar 1 ACK

camera cet number of ave 1 ACK

camera set ROI 002940 2304 ACK

ver_ohj move absolute 0.000000 ACK ‘
tube wrayoff ACK

sCanner pause 2000.000000 ACK

camera take image ACK

camera set number of ave 22 ACK

camera take image ACK

camera Tave image Vihscans\marijnt difD00.tif ACK

camera set number of ave 1 ACK

tube wrayon ACK

tube REPEAT UMTIL TR ACK

sCanner pause 5000.000000 ALK

ver_obj move absolute 0.000000 ACK

camera take image ACK

camera set number of ave 44 ACE b4
d P N h p

Scan

In the scan tab, the script and information about the script is displayed.
Once a script hasibeen prepared and accepted, a copy of the script is
present inthis tab.

It is subdivided into several columns:

‘component”for which component the command is addressed to
‘command’ which command is send

‘argument’ for the parameter of the command

‘FDB' for the type of feedback that is requested

‘wait’ for explicit longer wait-times before time-out.

When the script is running, in the column next to ‘wait’, the exact
execution time of that command is shown. Once the script is finished it
will save a copy (script_executed.txt) of the executed script with the
execution timings. It is possible to make changes to the script but these
changes will not be saved in the original script, only in the executed

script.
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4. The Settings area

Tube | Motors | Camera |SCE|“ | Image | nglaml Sample | Extra |

| Wiscansimarijn | output path

| |start |[I]:[[I:1]] ‘lime busy I:Ilemaining I:I expected

I |progress (1 of 1)

compenent command arguments FDB  wait? A

" scanner set output path  Vi\scans\marijn ACK
sCanner zet sample info @4 OKever OTest OKEIM OTe ACK
camera zet mode model ACK
camera set exposure 499.976135 ACK
carnera set nurmber of frar 1 ACK
camera cet number of ave 1 ACK
camera set ROI 002940 2304 ACK
ver_ohj move absolute 0.000000 ACK
tube wrayoff ACK
sCanner pause 2000.000000 ACK
camera take image

camera set number of ave 22 Al
camera take image
camera Tave image Vihscans\marijnt difD00.tif
camera set number of ave 1
tube wrayon
tube REPEAT UMTIL TR
sCanner pause 5000.000000
ver_obj move absolute 0.000000
camera take image
camera set number of ave 44
£
Scan

The output pathis t
data is saved

(tXR

output path

rermaining

expected

| progress (1of1)

The progress of the current script can be
followed here.

If there are multiple scripts, the status of that
progress is indicated with numbers next to the
progress bar.
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4. The Settings area

(XRE

Tube | Muotors | Carnera | Scan | Image | F'ru:ugraml Sample | Extra |

Viscanshadmin

» | Processing Histogramm  Line Profile  Owerlay

v ;

o spot filter level

0 edge enhancement

v 1

0.1 gamma 2

Typically this is frem 0 till 1.4

Image
The image tab is for image processing and

image optimization.

Processing
In the processing tab the displayed image can
be optimized by removing spots in the image,
enhancing edges and changing the gamma.

Histogram
The histogram tab displays the histogram of
the current image. Numerical details of the
grey value distribution in the image is also

provided.
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minValue maxValue Thisds the float value range used for
0 14 saving series of normalised images.

=3

4k

4k

4k

Processing Histogram  Line Profile  Overlay

2.50E+5-

2.00E+5-

1.50E+5-

Nr. of pixels

1.00E+5-
5.00E+4-
0.00- | 0 " [ [ I
125 'ISD 173 200 225 250
Pixel value

1DD
gl_ B Low 3525.: 9.74E+3
.H|gh 11180| 1.40E+5
Histogram cluster

151833 Area (pixels)
106.00 Minimal Value [161.39 Mean Value
ET.OGI Mazxirnal Value [11.88 Standard Variation

[lienit dynamic range? |6 | #sigma




4. The Settings area

Tube | Motors | Camera | Scan ‘ Image

Vi\scans\admin

Line Profile  Qverlay

Histogram

# | Processing

220-

1
1000

| F'rngraml Sample | Extra |

=

1 | 1 1

] 200 400 600 200 1200

105 Minirmal Value | 160,161 |Mean Malue

207 Maximal 11,9238 | 5td Deviation

1066 Count 363693 |Length
FOv

o sharpness me —-
_"f' 32.7% mim
w
Image
The image tab is for image processing and

Processing  Histogram

image optimization.

Line Profile

If a line is drawn<on the displayed image, the
grey values along that line are shown in the
line profile tab. Further details about the grey
values and the length of the line are provided

below the profile.

Overlay
Text can be overlaid on the radiographs using

the overlay tab
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[Joverday info?

Text Caolar

custom text

Horizontal Alignment
Left

Shadow? Qutline?

(XRE

Line Profile  Overlay

(O OFF/ON (O OFF/ON

Vertical Alignment
Bottom



4. The Settings area ((‘ x R E

Tube | Maotors | Camera | Scan | Image | Prograrm | Sample | Extra |
Sample

Kever Sample Mame

Test Application Area

KBIM Chwner

Testscan beetle on needle | Comment

20 Size (mm)

XRE Contact person
Scan 1D
Batch ID

Test Project

Sample

Confidential



5. Preparing and running a script (‘ x R E

ARAY OFF SNAP GRAB Prepare Run Script auiT

T70.0 kv HW25W1 “ 27.9 5 (um)
0.0 kV act 499.976 EXp (ms) 3.549 magn.
20 |w 1| averages 705.8 | 50D
00w act 198.9 50D
i3 scanner new sample dialog.vi
Mew Sample infio
Sample Name . N Chwner
Kever (KBIN v
Projects Contact person
| XRE Ve v
Prepare
Batch D Filter name
A scan script can be generated by L N v v
clicking the prepare button in the Application Area Sample size (mm)
. Test ~ 2q :
function area.
When prepare is clicked, the new Comment
Testscan beetle on needle
sample dialog is displayed, in which
the sample information like sample
name, owner and project can be oK Cancel

altered or edited.

The OK button is greyed out and
only becomes active when the
sample name and sample size are

entered.
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5. Preparing and running a script

{ﬂ script_generator_selection_dialog.vi

Select script type

Script type

Ssmooth scan "

((XRE

p ot

#RE Smooth 4D scan

XRE Calibrate with spheres
XRE 5Stacked scan

XRE Smooth helical

XRE Step and shoot
*RE Smooth scandDback and forward

Prepare

Confidential

When the sample information is entered, the
Script type needs to be selected. Numerous
acquisition scripts are available.

The standard acquisition scripts are Smooth
scan and Step and shoot, in which Smooth
scan is the fastest option.

More advanced scripts for scanning elongated
samples, dynamic acquisitions and calibration
scans can also be selected.

cmooth scan ™

)
=




5. Preparing and running a script (‘ x R E

m script_generator smooth.vi

General Sample Info  Camera  Scan specific  Motors ~ Other In preparation Accepted scripts

Path component  command argl argl wait mode  timeout duration A
L Vi\scans\marijn =]

#projections/360°  File base name angular interval
2205 : scan_ 0.163339

# offset images £ pre flat field images # post flat field images

22 < 44 : 0 <

total projections

2205 &
W
< >
Generate script Accept Clear Cancel
Load script Save script 1523‘ﬂ3PP'- required disk space (MB)
Prepare
General  Samplelnfo  Camera  Scanspecific  Motors  Other
After selecting the Script type, the script Path
5 -
. . Wiscanshmarijn =
generatof window for that type is shown _
Zprojections/360°  File base name angular interval
| & | 2205 5 scan_ 0.163339
Genera # offset images # pre flat field images # post flat field images
22 S 5 0 .

In the general tab the path where the images B
will be stored can be selected and the File B
basename chosen.

The number of projections for a full rotation

can be entered and the minimum amount of

projections is equal to the amount of pixels in

the horizontal direction of the projection.

A number of correction images can be selected
before and /or after the scan.

The total number of projections is also shown
and the can differ from the #projections/360°
if the rotation angle is altered.
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5. Preparing and running a script

m script_generator smooth.vi

((XRE

General  Sample Info Camera  Scan specific  Motors  Other Accepted scripts
component  command argl argl wait mede  timeout duration A
Update sample info
Kever Sample Mame
Test Application Area
KBIN Owner
Testscan beetle on needle | Comment
20 Size (mm)
XRE Contact person
Scan D
Batch ID
XRE Project
>
Generate script Accept Clear Cancel
Save script 152342 |appr. required disk space (MEB]}
The information about.the sample is shown in
the SampleInfotab and this data can be
i3 script_generator smaoth.vi
updated.
General  Samplelnfo  Camera  Scan specific  Motors  Other

Camera

In the camera tab the detector settings like
binning and ROI are shown and the integration
time and number of averages can still be

optimized.

Confidential

Imaging mode

HWZ5W1

Integration time (ms)
499,976 o
Mumber of averages
1 =
readout time (ms)

0 -
ROI
0 y_start
x_start x_end
0 2940
2304 y_end




5. Preparing and running a script (‘ x R E

m script_generator smooth.vi

General Sample Info Camera  5can specific Motors Other In preparation Accepted scripts

[]Goto reference after scan component command argl arg2 wait mode  timeout duration A

Generate script Accept Clear Cancel
Load script Save script 15234.2 |appr. required disk space (MB]

Prepare

Scan specific

The scan specific tab shows specific options
General ~ Sampleinfo  Camera  Scanspecific  Motors  Other

depending on the selected scan script.

Flat field axis Flat Field postion (mm) Scan position FF{mm]
) ver_obj  |w &0 L 166419  |£
Motors
CT start angle () CT stop angle (%)
In the motors tab the flat field position or the 0 : 30 > Get actual
rotation speed (°/5) rotation acc (7/s%) values
calibration image without the sample in the 0450021 2 2 g
. . Rot pos speed (*/s) Rot pos acc (/57
beam, can be optimized. 60 : 50 :
PIEZOX PIEZOY
The start and stop angle can be altered and [Jsetsample position (67061 |2l  |0.000221 |2
. . mag_ohj ver_ohj ra_ohj
the rotation speed and accelerations can be o Lem) e smm) ) )

changed is desired.
0.00405038 Overshoot angle (7)

Set sample position makes it possible to enter 180008 |Timeto accelerate (ms)
specific positions of the sample for the scan .
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5. Preparing and running a script

m script_generator smooth.vi

((XRE

General  SampleInfo  Camera  Scanspecific  Motors Other In preparation Accepted scripts
pause before DI (s) compeonent command argl argl
2 = [IRefresh tube before scan scanner set output path Vi\scans\marijn
pause before 10 (s) DFiIamentadjustbeforescan scanner set sample info @4 OKever OTest OKBI
3 : [JAutocenterkV before scan camere et mode model
- ek camera set exposure 499.976135
pause before scan (s) # prescan projections camera cet number of fram 1
0 > _0 : camera set number of aver: 1
nee Images ever camera set ROI 002940 2304
A ver_ohj move absolute 0.000000
tube xrayoff
ACK (=] wait mode for save image scanner pause 2000.000000
ACK [= wait made for rotation camera take image
camera set number of aver: 22
ACK [= wait mode for take image camera take image
ACK [ wait mode for ver obj camera save image Vi\scans\marijndiD0D0.tif
- camera set number of aver: 1
tube xrayon
tube REPEAT UNTIL TRU
scanner pause 5000.000000
ver_obj move absolute 0.000000
camera take image
camera set number of aver: 44
£

Generate script

Accept Clear Cancel

Prepare
Other

wait mode  timeout duration A

ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK
ACK &

Load script ) Save script 11142.8 |appr. required disk space (MB)

In the other tab the tube can be refreshed and

focused, the pause between specific steps in

the script can be altered and prescan

projections can be‘acquired.

Generate script

Confidential

If all parameters are selected the script can be
generated. Clicking Generate script displays all
the steps of the script. This scan script can be
cleared or even canceled, but can also be
saved.

Existing scripts can also be loaded using the
Load script button.



5. Preparing and running a script

&

General  Sample Info

pause before DI (5)

Camera  Scanspecific  Motors  Other

[CJRefresh tube before scan
[Filament adjust before scan

[AutocenterkV before scan
# prescan projections

0 >

Reference images even

2 T
pause before [0 (s)
5 <
pause before scan (s)
0 <
Add visual image
ACK
ACK
ACK
ACK

[=l wait mode for save image
wait mode for rotation
wait mode for take image

wait mode for ver_ohj

Generate script Clear Cancel

Prepare

Accept

When clicking the accept button, the script is
stored and the options window Do you want to

In preparation ~ Accepted scripts

((XRE

Scripts
Output Path Sample
Vi\scans\marijn Kever Sample Name
Test Application Area
KBIN Owner
Testscan beetle on needle | Comment
# X 20 Size (mm)
Do you want to prepare another script? XRE, ACU”tECtpE“U”
Scan ID
Yes ] MNe Batch ID
XRE Project
script out =
component  command arguments -
scanner set output path Vi\scansimarijn
scanner set sample.info @4 OKever OTest OKBIN@OTestscan beetle or
camera set mode model
camera et exposure 499.976133
camera set number of fram 1
camera set number of aver 1
camera set ROI 00 2940 2304
wer_obj move absolute 0.000000 Y]
< - >
T T
£ >

prepare another script ? 1s shown.

When selecting Yes, you are redirected to the

main software window.

When selecting No, an additional script can be

generated with other settings or with another

sample position.

Run Script

The Run script button in the function area f the

Confidential

main window is no longer greyed out and
clicking this button starts the scan. The
progress of the scan can be monitored in the

Scan tab of the settings area.

Run Scnipt

Run Script






