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fv Learning Objective

The goal of the
tutorial is to

familiarize users and| === =

developers with the
capabillities of the
fiducials in Slicer.
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Pre-requisite

e This tutorial presumes that the
student is familiar with the following :

— Slicer3Visualization Tutorial by Sonia
Pujol, Ph.D.
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fv Material

nis tutorial requires the installation of the
icer3.6 release and the tutorial dataset.
ney are available at the following locations:

 Slicer3.6 download page

— o -

e Tutorial dataset:

http://wiki.namic.org/Wiki/index.php/File:Fiducials_TutorialContestS
ummer2010.zip

Disclaimer: It is the responsibility of the user of Slicer to comply with both the terms
of the license and with the applicable laws, regulations, and rules.
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Platform

e This tutorial was developed and
tested on a 64 bit linux machine, and
tested on a 32 bit windows machine.
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fv Overview

* Adding and Deleting Fiducials
e Editing Fiducials
* Display properties
* Using Fiducials
— Linking and jumping slices
— Measurements
e Passing Fiducials to Command Line modules
* Fiducial Seeding
e Saving and Loading Fiducials
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Adding and Deleting Fiducials

Fiducials can be added through the Fiducials
module GUI.

In the toolbar, click on the Fiducials icon to go to the
fiducials module.

@.:1 & ¥
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v Adding and Deleting Fiducials

Fiducials can be added through the Fiducials
module GUI.

Click on the Fiducial List selector and click on
Create New FiduciallList.

_“ I'-.-1u::d_!f_l.-'_ A Selected Fiducial List & Its Fiducials

“ Create New Fidusiallist |

Ficucial List: | — |5 & Control-l
Modify List: [ [@ee o [9:2] T . il . (lowercase
| [ Other List Display Froperties il :ZT:;MESN letter L) will
~ add & Madify Individual Ficucials | ey also create a
BRI new list.
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v Adding and Deleting Fiducials

Click on the add a Fiducial button. A new fiducial will
be added to the list, with a default position of (0,0,0)

* bdodify & Selected Fiducial List & Its Fiducials

Ficlucial List: | FiducialList *
- _: |
Modify List: |{++] | |E%{++}| |‘41 ;-».._-'| #
~ Other List Display Properties - |

= Adq _& r_-.*_ll:!di_f_y Indiviqﬂua] ﬁdugi:‘:ﬂs_ |
[ [hame x [v__[z[A
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v Adding and Deleting Fiducials

Click on the add a Fiducial button. A new fiducial will
be added to the list, with a default position of (0,0,0)

_‘ fodify A Selected Fiducial List & Its Fiducials

Ficlucial List: | FiclucialList — :

Mocify List: | G | |E%{++}| |'m : '\..g'v|

- Other List Display Properties - -

ekl & Macky Incivical Fiducials

[ 1 [wame — [x v

ﬂ FiducialList-P 0.000000 0.000000
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v Adding and Deleting Fiducials

The new fiducial is set up by default to not be
selected, click on the checkbox in the first column to
select It.

* Modify & Selected Fiducial List & Its Fiducials

Fidueial List: FiclucialLizt

Modify List: | . | |E%{:-:-:...:-.-:}||&:vv|

Other List Display Properties

= Add & Modify Individual Ficducials

n-m

E FiducialList-P 0.000000 0.000000 |
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v Adding and Deleting Fiducials

The new fiducial is now selected, and the color
changes to reflect the new state.

= Add & Modify Individual Ficucials

ew Fiduciallist-P

| JMame X v |
|E| Fiduciallist-P | 0.000000 0.000000
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v Adding and Deleting Fiducials

To delete the fiducial, click on the line in the table
containing the fiducial you wish to delete, then click
on the remove one fiducial button. = o e——Hi

= Add & Modify Individual Ficucials

A s S

- E FiducialList-P 0.000000 0.000000
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v Adding and Deleting Fiducials

The fiducial is gone:

& Al 8 Modify Indivicual Fiducials

[ Thame B ﬁ
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v Adding and Deleting Fiducials

All the fiducials in a list can be removed by clicking
on the remove all fiducial points from the selected
list button.

_“ Add & Modify Individual Fiducials
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v Adding and Deleting Fiducials

All the fiducials in a list and the list can be removed
by clicking on delete all fiducial points in the
selected list and then delete the list button:

_" Modify A Selected Fiducial List & Its Fiducials

Ficucial List: | FiducialList

Wadify List: |{++] | |E%{++}| |‘41 ;-\,-v|

~ Other List Display Properties

= .é-dn_:i _& r_-.-jqdi_f__l.-' Irjdivic_ﬂual ﬁdugi;us_

[T wame — [x  |v__|z|AY
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v Adding and Deleting Fiducials

All the fiducials and all the lists can be removed by
clicking on delete all fiducial points in all fiducial lists
and all fiducial lists button:

_“ Modify Al Fiducial Lists & Their Fiducial Points

}v:}- :év '@:ﬁvl
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v Adding and Deleting Fiducials

You can add a fiducial using the p key. Position the
Mouse in a 2D slice window (you may have to click to

take focus), then press the p key.

This allows you to place
fiducials anywhere in the slice
windows.

18]
2
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K: 0O
FiducialList-P 1
w1
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v Adding and Deleting Fiducials

You can delete a fiducial using the
delete or backspace keys.
Position the mouse In a 2D slice e
window (you may have to click to
take focus), over the fiducial you
wish to delete. When it highlights,
press the delete or backspace
key.
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Adding and Deleting Fiducials

The fiducial has been deleted.
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v Adding and Deleting Fiducials

Fiducials can be added using the mouse.
On the toolbar, click on the Create and Place drop

down menu and select the second option:
Use mouse to Create-and-Place persistently.

HoEeeElEdEE

To place just one fiducial and then go back
to rotating the view automatically, select the first option:
Use mouse to Create-and-Place one time
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v Adding and Deleting Fiducials

You can now use the mouse to left click anywhere In
the 2D slice windows to place new fiducials.

You can also click on models or slices or volume
renderings in the 3D view to place fiducials in 3D.

In order to stop placing fiducials, click on the rotate
view icon in the toolbar.

&[] (4] @] [@] [ [ [#] [£] = (] & ¥
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Adding and Deleting Fiducials

Load the file spgr.nhdr that is included in the tutorial
data set. Make the slices visible and practice using
the mouse to place fiducials in 2D and 3D.

Try outlining an anatomical feature with a list of

fiducials.
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v Adding and Deleting Fiducial

Fle Edit \iew Vindow Hep Feechack
IEHE‘ Hodles: Fiducials

@ 3DSlicer

e Help & Acknowledgement

search madules

* Modify Al Fiducial Lists & Their Fiducial Points

_‘ Wodify & Selected Fducial List & Its Fducials

Ficlucial List: L

Moty List

- Other List Display Froperties --

Ao & Modify Incividual Ficucials

3.050000 31.86811
3.050000 32.62549
3.050000 24.85728
3.050000 14.20371
Mone - Mone
3.050000 0.117661 S ” - =
3.050000 421347 D 129 [27532 [ [E [ - 135 [aas7s
3.050000 -6.32365
= | &l 1 on = nannnn 7 graza) ¥
I =

Distance: L-P1 to L-P2 = 6.06343 mm
List Distance: 209 956 mm

Fenumber Fiducialz | | Fename Ficucials

* Manipulate Slice Views

B EE

* Manipulate 3D View

spor! RAS: (-40.7, 53,4, -27 53 By 1. (85, 128, 33), By: 35.0
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v Editing Fiducials

Fiducial locations can be edited in the Fiducials
module GUI. Double click in an X, Y, or Z column in
the row of the fiducial you wish to change, press
enter, type in a new value, then press enter. The
fiduicial will move to the new location.
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Editing Fiducials

Hame =~ -M
L-P19 3.050000 42.27145 L-F19 A=0000 FELT
[#] L-P2o 3.050000 46.23305 L-F20 3.050000 Sl
L-P21 3.050000 4863119 L-P21 3.050000 4863113
[#] | L-Pe2 3.050000 4587781 [#]| P2 LI e D
L-P23 3.050000 45.11511 L-Pz3 Sd0000 o Tl
[#] LPea 3.050000 37.22679 [#]| L-P24 3.050000 ot

/
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Editing Fiducials
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v Editing Fiducials

Fiducials can be locked so that they cannot be
moved by the mouse, either on the single list level
or for all lists.

“ modify &l Fiducial Lists & Their Fiducial Points

“* Modify & Selected Fiducial List & Its Fiducials

Ficlucial List: | L — [
-

Modify List:
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v Editing Fiducials

Fiducials can be visible or invisible, set either on a
single fiducial, on a single list or for all lists. Look

for the eye buttons.

= Madifi Al Fiducial Lists & Their Fiducial Foints

Heal=]

SR pelnic Fe e ER Pec iR R

Ficlucial List: L1 1 al

] =l

Moclify List: |--{EH...Z+Z] | |E%{++ |4| 3 |ﬁ'{++}|

r Other List Display Froperties — —

= Add & Modify Individual Fducials

0 B EEE @
Mame X
ﬁ 0.000000 I] 00000d
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v Editing Fiducials

Toggle visibility on a single fiducial by clicking on the
eye icon next to the fiducial label in the list.

= Modifie All Fiducial Lists & Their Fiducial Foints e Mu:u::!!f_l.r_ All Fiducial Lists & Their Fiducial Points

3] [Ba ][] Ei 8] (HES Sh|[=reu|Cney
- el e LR B A R ..‘ odify 4 Gelected Fiducial List & Its Fiducials
Fiducial List: L1 [ Ficlucial List: | L [
- || | o e |
Modify List: |{++] | |E§§{++}| |-a1 ;\-,,_rv| Modify List: |{++]| |E%{++}| |w.1~ =“-’v| |'E[{++}|
r Other List Display Properties — v - Other List Display Properties - Shal

= Add & Modify Individuzl Fiducials = Add & Mu:udif_l.-' Individual Fiducials

E.E

I ﬂl II BB [ EREIE Il_

=T Thame T [ ame x v
L1-P l] Q0o0oo I] 000004 | |-»...-I L-F1 0.000000 0.000000

Fiducial is visible. Fiducial is invisible.
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v Editing Fiducials

Toggle visibility on a whole list by selecting either
Lists Fiducials Visible, or Lists Fiducials Invisible
from the drop down menu. This will change the
visibility settings for each fiducial in the list.

* Modifiy 2l Fiducial Lists & Their Fiducial Points

|ﬁ§$111$§|

“ Moy 4 Selscted Fisucia List & ts Ficucal
Fiducial List: L1 -
|.=
Modify List: | {0 | |E%{++ |'ar. ;-\,_,.-v| |ﬁ'{++}|
r Other List Display Properties — v -
= Add & Modify Individual Fducials .

0.000000 0.000000
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Editing Fiducials

~ Modify A Selected Ficucial List & Its Ficucials ~ Mocify & Selected! Ficucial List & Its Fiucials
Fiducil List: | L By E Ficlucial List: L
Modify List: |{++]| |E%{++}| |a¢. =‘-:JF,| |ﬁg{++}| Madify List: |{++] | |E%{++}| |u1n ;n_;_rv|
- Other List Display Properties . - Other List Display Froperties v
~ Aedd & Modify Individual Fiducials ~ agddl & Mocify Incividual Ficucials
2B
X | Hame X
L-P1 0.000000 0.000000 L-F1 0.000000 0.000000
L-P2 79237289 96.61016 L-P2 79.237289 96.61016
L-P3 99745762 13.55932 L-F3 29. 745762 13.55932
L-P4 9.745763 -89.8305 L-P4 9.745763 -89.8305
L-Pa -32.621117 -89.8305 L-P5 -J2.62A17 -89.8305
L-P& -62.288136 13.55932 L-P6 -62.2868136 13.559932
L-P7 -60.593220 70.33894 L-P7 -60.593220 70.33894
/4 /4
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I

Editing Fiducials

Toggle visibility on all the lists list by selecting either

All Fiducials Visible, or All Fic
the drop down menu. This wi

ucials Invisible from
| change the visibility

settings for each fiducial in al

= Madifi Al Fiducial Lists & Their Fiducial Foints

the lists.

i I

* Modity A Selected) Fiducial List & ts Fickicials
Fiducial List: L1 — :
Modify List: | e | |E%{++}| |-,,, =‘-*-'v| |'E[{++}|
v-

- Other List Display Froperties —

= Add & Modify Individual Fducials

[#] =

HE

e 2
..+ .. .v I-E-I

0.000000

0.000000
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v Editing Fiducials

Fiducials can be exposed or hidden (which does
not over-ride the visible or invisible settings) for
either all lists or individual lists.

= Madifi Al Fiducial Lists & Their Fiducial Foints

ey
FE H
me 3
* Modify & Selected Ficucial List & Its Fiducials
Fiducial List: L1 [
Modify List: |'E[{+ }|
- Other List Display Properties — v -

= Add & Modify Individual Fducials

# #
# #
| | JMame X |V |

|E| l1-p | 0.000000 0.000000
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v Editing Fiducials

When a list iIs exposed, the button shows this
graphic, and pressing it will hide all fiducials in the
list while preserving individual fiducial point visibility
SettiNgS. = vt s o ot o e i

|ﬁ'{:+' }|
)
* Moy A Seleoted FccilList & fs Fooil
Fiducial List: L1 [
|
Modify List: |'E[{+ }|
- Other List Display Properties — v -

= Add & Modify Individual Fducials

# #
# #
| | JMame X |V |

|E| l1-p 0.000000 0.000000
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v Editing Fiducials

When a list is hidden, the button shows this
graphic, and pressing it will expose all fiducials in
the list that are set to be visible.

= Modify & Selected Fducial List & Its Fiducials

Ficucial List: |
Wadify List: |ﬁ{+ :}|
|- Other List Display Prof In this state, no fiducials
= Add % Modify Individual Ficucials Wl” be Shown |n 2d or 3d
for this list.
[ ] Twame —— Tx v [AY
|E| L-F1 0.000000 0.000000
E L-P2 79.237289 96.61016
|E| L-P3 99.745762 13.559372
|| L-P4 9.745763 -89.5300
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v Editing Fiducials

Fiducials can be selected or unselected, set on
either a single fiducial, on a single list or for all lists.

o~ I'-.-1|:|diT_'_l.-' Al Fiducial Lists & Their Fiducial Points

e
= Mockfy A Selected Fiducial List & Its Ficucials
Ficucial List; ;. L1 — :
Madify List: [en] [ o [#] [T
Other List Display Properties — v -

= Add & Modify Individual Fducials

|| Name |

| 0.000000 I 0.000000
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v Editing Fiducials

Select or deselect an individual fiducial by clicking on
the checkbox in the first column of the table. When a
fiducial is selected, it can be passed to a command

line module.

= Modify Al Fiducial Lists & Their Fiducial Foints

The color of the fiducial changes

~ Moty & Selected Fiducial List & Its Fiducials when it has been selected,
Fiokcial List: L 12 according to the Display settings
Modify List: | {#...3%) | |E%{:-:-:...:-.-:}||'&;-\,,-v| |ﬁ'{++}| for the ||St

- Other List Display Properties — v -

= Add & Modify Individual Fiducials
o .f-‘-dd_ &__r-.*!l:u_pii_fj.r_ _Indix_fidu_a_l__ﬁducials ]

] # # 21 = [
E ﬂ L-P 0.000000 u.uuuuuu|jl

| L1-P 0.000000 0.000000
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v Editing Fiducials

Here's an example list with every other fiducial
selected.

Al : Mone : ’
= ; e ;
Add & Modify Individual Fiducials = : e : ’

1B [+ #EE [ (]
--m—-

@ [#] LP 0.000000 0.000000
[#] L-P2 76.694916 | -21.1864
[#] | L-P3 6.355932 | 31.35591
|E| L-P4 2.118644 86.44068]
[#] L-Ps 72457626 | 74.57627
[#] L-Ps 42.796612 | -27.1186
[#] | L-P7 -13.983051 | -88.1355
m 1_PR _R7T FIFFRTO _RL Q33> I'Ir
J I -
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v Editing Fiducials

All fiducials in the list can be deselected by clicking
on the Deselect all fiducial points from this fiducial list
button.

= &dd 2 Modify Individual Ficucials

Tame /1
]| P 0.000000 0.000000
E P2 76.694916 | -21.1864
%] L-P3 -6.355932 31.35593
B L-P4 2118644 | 86.44068|_
%] | L-P5 72.457626 | 74.57627
El L-Ps | 42796612 | -27.1186
%] | L-P7 -13.983051 | -88.1355
| W 1_PR . _R7 F7*R7Q . G5 Q3IF7 |'Ir
i | -
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v Editing Fiducials

All fiducials In the list can be selected by clicking on
the Select all fiducial points from this fiducial list
button.

= Add & Ml:ndify_ Indivicuzl Fiducials

X
H _ L-F1 : 0.000000 0.000000
n L-FZ f6.694916 . -21.1864
H L-P3 -b.300932 | 31.35093

n L-P4 Z.116644 . G6.440648| |
H L-Po 2. 497626 . FA4.07627
n L-P& 42 796612 . -27.1186
H L-P7 -13.983051 | -88.1395

=l M= | | 1 _PR | _RT ITFIRTO I L I'IIF
=y | -

Micdmmmm | D1 4~ | D71 - 7N CCTA rmres
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Editing Fiducials

Fiducials can be “picked up” and dragged by the
mouse In the 2D slice windows, or in 3D.

In the toolbar, click on the Pick and Manipulate icon
and select the second option from the drop down
menu:

Use mouse to Pick-and-Manipulate persistently.

BEEEEEIENEE :r-
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/v Editing Fiducials

Move the mouse over a fiducial in 2D, when it
highlights, left click to pick it up and release to put it
down. The fiducial will turn f*\. i o]
green as it's being moved and (RS IEE T Nu—_.
the entry in the table in the \ Ve
Fiducials GUI will update. Y i A
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v Editing Fiducials

Move the mouse over a fiducial in 3D, when the
cursor changes to a hand, left click to pick it up and
release to put it down. The fiducial will turn

green as it's being moved.
The table entry will also
update in the Fiducials GUI
as the fiducial is being
dragged.
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v Editing Fiducials

In order to stop manipulating fiducials, click on the
rotate view icon in the toolbar.

SeRoEcsaEEoEE]=ES ;
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v Editing Fiducials

In the toolbar, click on the Pick and Manipulate icon
and select the first option from the drop down menu:
Use mouse to Pick-and-Manipulate one time.

This mode is currently only present for
completeness, the fiducials can be manipulated
when in Rotate View mode as well, but that may be

disabled in future.

BEEEEEIENEE :r-
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v Editing Fiducials

To move fiducials up and down in the list, use the
move up and down buttons.

e T Dl el

..- m— - N |
=] v-p | 0.000000 | 0.000000) ||
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v Editing Fiducials

Left click on a fiducial label in the fiducial list, and
then click on the move up button, which has the pop
up text: Move the last fiducial whose name was
"clicked on" in the table one row up in the table.

= A & Modify Individual Fiducials * Add & Modify Inclividual Fiducials

5| B 2 [ HI Il
R [ [ [weme  [x [v __[Af

103.613560 | 105.0847 ' IEI first 103.613060 1 05.0847

54.661018 . 96.7 79635 . |E| third 26.694916 5.084746

76.694916 5 084746 / - E second 54.661018 56.77965
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v Editing Fiducials

Left click on a fiducial label in the fiducial list, and
then click on the move down button, which has the
pop up text: Move the last fiducial whose name was
"clicked on" in the table one row down in the table.

e & Add & Moadify Individual Fiducials
= Add % Modify Individual Ficducials I "

48 ¥ BHEE ] l
E [#] | first 103.813560 | 105.0847 \ W] | s ZEEIEE oA
f ' e e | E first 103.613560 | 105.0847
E second 54661018 56.77965 : E ; secon HHERIN1G | 26,7796
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v Editing Fiducials

You can renumber and rename all the fiducials in the
list by using the Renumber
Fiducials and Rename

Fiducials buttons. @ [3] e w2503 | 610169
IEI L-P1 12.2868136 J37.266813
IEI L-PZ b6.J300932 20.33894d
IEI L-P3 -7.203390 0647408
IEI L-P4 -43.644070 -/8.8135
IEI L-Pa -a8.000846 -38.9630
IEI L-P& -48. 7268813 -FG.8135
= &1 1_p7 _a74s78r | _amanan) /|
N | ™

Distance: L-F to L-P1 = 36 BYE4 mm
i Gl i
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Editing Fiducials

Renumber all the fiducials in the list starting from

100 l * Add & Modify Incivicduzl Fiducials

e 11l

E L-F100 40.254238 61.01694
L-P101 12.286136 37.26617
; O — E L-F102 6.355932 20.33894
Fleaze enter a number suffix to start renumbering fiducials in this list: |100 [ [ [
o :' Cance L-F103 ~7.203390 0.847454
@ L-P104 -43.644070 | -28.8135
L-P105 -58.050846 | -38.9830
E L-F106 _48.728613 | -78.8135
| = | [l 1 _in7 | _a 745782 | _ag 2nan |
I~ | -

Distance: L-F100 to L-F101 = 36 6764 mm
List Distance: 227 489 mm

Fername Fiducials |

& Benumber Flducial_s_;
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v Editing Fiducials

Rename all the fiducials in the list using the string
MyL|St The daSh |S part Of ‘ %dﬁtﬁﬂdifylndividumquuiajs :

. L IE @ BEE feafei
the text string, this time T S

. . .
MyList100 40.254238 61.01694
we're leaving it out. [9]] My |
E MyList101 12.286136 37,2681
. [#]| MyListi0z 6.355932 20.33898
Flease enter the new name prefix for fiducials in this list: | MyList IEI |
. . MyList103 ~7.203390 0.847458
Ok [ Cancel
' - E MyList104 4364070 | -2B.8135
|E| MyList105 _56.050846 | -38.9830
E My List106 -48.728613 | -78.8135
[l = | [l | bdsetictinz | _a 745763 _ag ansn| 7 |
P~ | I~

Distance: r-.-1_l.rL|3t1 0o to r-.-1_l.rL|3t1 01 = 36 6764 mm
4S9

Fename Flducials

Fenurmber Fiducials
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v Editing Fiducials

To change the default name for all new fiducials
added to a list, rename the fiducial list from the
Fiducial List drop down menu.

“ Modifiy A Selected Fiducial List & Its Fiducials

Ficucial List: | FicducialList1

Create Mew Fduciallist |
AL
AL

# FiducialList1 Mew name: |FiducialListl

| I:ancel: | Apply
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v Editing Fiducials

To change the default numbering for all new fiducials

option from the Numbering s . Ty
Scheme drop down menu
¥ |
N | =

List Distance:

Mumbering Scheme: . Use|D e ]
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v Editing Fiducials

Using the UselD option will number fiducials by an
iInternally kept identifier that increments with each
fiducial added. This is the default and can cause
gaps in the numbering If you delete fiducials.

SR [T Jrame ——x v [N

* Use .
~ Useldes | [#]| P-P 0.000000 | 0.000000
wtmbioine | [#] P-Pi 0.000000 0.000000

E P-P? 0.000000 0.000000
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v Editing Fiducials

Using the Uselndex option will number fiducials by
the index of the point in the list, starting from O. If
you delete a fiducial in the middle of the list, the next

one added may have the I T S
same number as it now iz e M
occupies the index location =] e

E P-P3 0.000000 0.000000

of the last fiducial in the list
that moved up.

il

I _ | b=

| Renumber Flducials: Beame Fidd
Nurnbering Schenfll: |
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v Editing Fiducials

Using the UsePrevious option will number new

fiducials by incrementing the - . .. el

number In the label of the last --m——

-I: d | h | |E| 0.000000 0.000000
I u Cla I n t e ISt |E| P-F1 0.000000 I] 0oo0oaq
IE P-P3 0.000000 | 0.000000

IEI P-P3 0.000000 . 0.000000

|E| P-P4 0.000000 . 0.000000

|E| P-P5 0.000000 . 0.000000

%
I~ ' .
Distance:
List Distance:

Fernumber Flducials. Fiename FIdLIEiBJSI

National Alliance for Medical Image Computing
© 2010, ARR


http://na-mic.org�
http://na-mic.org�
http://na-mic.org�

fv Overview

* Adding and Deleting Fiducials
e Editing Fiducials
 Display properties
* Using Fiducials
— Linking and jumping slices
— Measurements
e Passing Fiducials to Command Line modules
* Fiducial Seeding
e Saving and Loading Fiducials
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fv Display Properties

In the Fiducials GUI, expand the Other List
Display Properties panel.

- Other List Display Properties — - M -
Glyph type: | StarBurst2D
Selected Color: J

Unselected Calor: |||

Giyph Seale: || | |5
Text Scale: || X
Opacity: | 1
ambient: ||| o
Diffuse: | 1|1
Specular: III

Power: | 1
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fv Display Properties

Glyph Type: Select the glyph used to represent this
point in 2D and 3D. There is a list of glyph types
available, each list can have a different glyph type but
all fiducials in a list have the same glyph type. The
default is the 2D starburst.

Wertex 2D
Dash2h
™ Cross2D
“* ThickCross2h
™ Triangle2D

Thickarrow2D
“ HookedArrow2D .
# StarBurst2D
Spherezl
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Display Properties

o Diamond3D

e Sphere3D
~le StarBurst2D
~ HookedArrow2D
— ThickArrow2D
~Arrow2D
¢ Diamond2D
¢ Circle2D
g >quarez2D
A Triangle2ly
+ ThickCross2D
4 Cross2D

~Dashzb
MertexZD

Glyphs in 3D.

National Alliance for Medical Image Computing
© 2010, ARR


http://na-mic.org�
http://na-mic.org�
http://na-mic.org�

f? Display Properties

il
: il ailll,
| .
Ev Sagital — Mone =,
ﬂ o < [E Mane —
B ||| =2 0

Dicirmonclah

spher=ib
cirBurst 20

Glyphs in 2D. The Diamond3D is
represented by a 2D diamond,
and the Sphere3D by a 2D circle.
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Display Properties

Selected
the fiducials when they are selected.

Color: Select the color used to represent

Unselected Color: Select the color used to represent
the fiducials when they are not selected.

Glyph Scale: Select the scale of the glyph. For the 3d
glyphs (Sphere and Diamond3D), 1 corresponds to
1mm in diameter.

Text Sca

e: Select the scale of the fiducial label text.

National Alliance for Medical Image Computing
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fv Display Properties

Opacity: Select the opacity of the fiducial glyph and text. 0 =
Invisible.

Ambient: Set the ambient material property for the fiducial glyph.
Diffuse: Set the diffuse material property for the fiducial glyph.

Specular: Set the specular material property for the fiducial
glyph.

Power: Set the power material property for the fiducial glyph.
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fv Overview

* Adding and Deleting Fiducials
e Editing Fiducials
* Display properties
* Using Fiducials
— Linking and jumping slices
— Measurements
e Passing Fiducials to Command Line modules
* Fiducial Seeding
e Saving and Loading Fiducials
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v Linking, Jumping Slices

Load the file spgr.nhdr that is in the tutorial data set.
Place a few fiducials on various slices while scrolling
through the volume.

=11 A — : £l Mone = ' Saai
| hone —i | : Bl spart i Q:: Mane
| = |S[5]]
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v Linking, Jumping Slices

To see the fiducial location on all the slices, hold
down the Control key while manipulating
aial : Mone = sagittel :‘ None : Goronal

.| v | Nu:-n.e — : | et . : Nu:-nf — : S|:u.;r1 — : Nm.'ue
[9][#] ]} LI == [5z=2 | [9)[] <[
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v Linking, Jumping Slices

To jump all the slices to a fiducial selected from the
Fiducials GUI table, right click in that row.

E L-P24 3.050000 37.22679 - ; - = . :

[#] | L-Pe5 77.861603 | 91.01299 e 2 St :A Nere E Coronsl "':Av Mo al

[#] Lz 36.202355 | 86.23597 spar = L SE| e = Hone S@) e .
7 122 21384 E 7 113 [reez E 4 [mons

~l I b= -

Distance: L-F1 to L-F2 = 6.08943 mm
List Distance: 346.762 mm

Fermmker Fiducialz| | Fename Fiducials

Mumbering Scheme: UselD

Manipulate Slice Wiews

@ OB EE

Manipulate 30 Wiew
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v Linking, Jumping Slices

To center the 3D view on the last fiducial clicked on
In the Fiducials GUI table, click on the center 3D view
button.

[#] | v-p | 0.000000 | 0.000000
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Linking, Jumping Slices
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v Linking, Jumping Slices

To jJump a slice to the next fiducial in the list, you can
press the back-tick key " in 2D. Press Control-" to
jump to the previous fiducial in the list.

To jJump all slices to the next or previous fiducial Iin
the list, link the slices by pressing the link button.

- : :
: sssss : _ Mane = sF-gH : =
_ | 150 |B.3237 [@][3 =] ) 150 |-6.3237
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v Linking, Jumping Slices

To jJump a slice to the previous or next fiducial, you
can also use these buttons in the Editor module:

* Create & Select Label Maps

Master Wiolume: . -
spar =
Merge Vaolume: spor 1 -label Set
Per-Structure Volures -

“* Edit Selected Label Map

Label [1 :|:|

Aictive Tool; DefaultTool

e B @

Check Faints
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fv Overview

* Adding and Deleting Fiducials
e Editing Fiducials
* Display properties
* Using Fiducials
— Linking and jumping slices
— Measurements
e Passing Fiducials to Command Line modules
* Fiducial Seeding
e Saving and Loading Fiducials
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s Taking Measurements

The linear distance between
the first two selected
fiducials in the currently
selected list in the Fiducials
GUI will be displayed below
the table of fiducial points.
The summed linear distance
between all selected
fiducials In the list also
appears below the table.

= Add & Modify Individual Fiducials

[#]

H E H

E =

=1

EE

[#] | P 3.050000
[#]| L-p2 3.050000
L-P3 3.050000
[#]| L-Pa 3.050000
[#] 1-Ps 3.050000
[#]| L-Pe 3.050000
[#]| 1P 3.050000

Distance: L-F1 to L-P2 = 6.06943 mm
Lizt Distance: 346.762 mm

J1.86811

32.625449

24.85724

14.203741

0.117661

-4.21347

-6.32368

_F E103A1

A

!
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s Taking Measurements

Change the selections, and

the distances will update. = e Moy it e

Unselect the second and 2806 e = 1
e . e —— N
third fiducials In the list. [#]| L 3.050000 31.35311J

[#] LPe 3.050000 32.62549
[#]| L-P3 3.050000 24.85728
[#] L-Pa 3.050000 14.20371
[#] | L-Ps 3.050000 0.117661
[#] L-Ps 3.050000 -4.21347

3.050000 -6.32368

&
¢ [¢]
3

F E1097%4

g

Distance: L-F1 ta L-P4 = 18.63396 mm
List Distance: 240,282 m

National Alliance for Medical Image Computing
© 2010, ARR


http://na-mic.org�
http://na-mic.org�
http://na-mic.org�

s Taking Measurements

You can also create a ruler
between the last two
selected fiducials in the
active list.

WARNING: this will delete
the fiducials.

Press Control-m to create a
new ruler.

= Add & Modify Individual Fducials

e
[#] =

. % 21 = 1 [A]
+ fim| [ HES]
i V

21

| hame x vy
E' L-F20 3.050000 | 46.23305
E L-P21 3.050000 48.63119
E L-P22 3.050000 4587783
E L-P23 3.050000 45.11513
E L-P24 3.050000 37.22679
E L-P25 77.861603 91.01299
E L-P26 36.292355 86.23597
I~ | ™~

Distance: L-F1 to L-P4 = 15 65396 mim
List Distance: 340.252 mm

11
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s Taking Measurements

You can name the new ruler, or just press OK to
have it only show the distance in the ruler
annotation.

Mame the new ruler:

Ok [ Cancel
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s Taking Measurements

Here's the ruler in the 3D window:
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Taking Measurements

If you make the
ruler between
two fiducials
that you've
placed on a
single slice, it
will also show
up in 2D.
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s Taking Measurements

The ruler end points can be
manipulated in the same way that
the fiducials can be. As you
change the ruler end points, the
distance annotation will update.
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fv Overview

* Adding and Deleting Fiducials
e Editing Fiducials
* Display properties
* Using Fiducials
— Linking and jumping slices
— Measurements
e Passing Fiducials to Command Line modules
* Fiducial Seeding
e Saving and Loading Fiducials
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Command Line Modules

Fiducial points can be passed to
command line modules, as point lists.

Only the fiducials that are marked as selected will
be passed to the command line module,
unselected fiducials will be skipped.

Some of the Registration modules, such as
Fiducial Registration and ACPC Transform,
require you to choose fiducial lists from the scene
to pass to the module for processing.
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f? Command Line Modules

The Registration module  EE| « [ s | EE
Fiducial Registration B osiice

allows you to computea ,3.,3

transform between two —

fiducial lists. Create two rormesr |

fiducial lists, and place the -
flducials at the same

anatomical locations In
both volumes. Terstom e (- Tardaton 8 Figd 7 iy

Default | Aoply |
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f? Command Line Modules

File  Edit Miew Window  Help  Feedback

The Registration module

ACPC Transform is a more s Lo Bllble
specific use of fiducial lists. Tl
Two lists are created of PoINtS | = res e smoveenen

on a single brain image, one | |
list marking the midline, the
other the ACPC line. This o
module will calculate the
transform that will align the
volume along the AP axis and
AS plane.

Output transform | Transform =
bl

™ Debugy

Default I : Aaply
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f? Command Line Modules

When writing a new command line module, you
can include a fiducial list as an input by using the
following parameter definition in the .xml file:

<point coordinateSystem="ras" multiple="true">
<name>PointList</name>
<label>Point List</label>
<longflag>--points</longflag>
<description>A list of fiducial points</description>
<default>0,0,0</default>
</point>
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fv Command Line Modules

The selected fiducials in the list will be passed via
the command line with the longflag preceding the
coordinates:

--points x1,y1,z1 —points x2,y2,z2 —points x3,y3,z3
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fv Command Line Modules

When writing a new command line module, you
can access a fiducial list in the cxx file in the
following manner:

for (i= 0; i < PointList.size(); i++ )

{

std::cout << i << " " << PointList[i][0] << ", " << PointList[i][1] << ", " <<
PointList[i][2] << std::endl;

}
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fv Overview

* Adding and Deleting Fiducials
e Editing Fiducials
* Display properties
* Using Fiducials
— Linking and jumping slices
— Measurements
e Passing Fiducials to Command Line modules
 Fiducial Seeding
e Saving and Loading Fiducials
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Fiducial Seeding

The Fiducial Seeding module, in the Diffusion,
Tractography category, uses fiducials to trigger
the calculation of tracts. As the fiducial is
dragged with the mouse, the tractography will
update.

See the Diffusion MRI tutorial for more
iInformation.
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fv Overview

* Adding and Deleting Fiducials
e Editing Fiducials
* Display properties
* Using Fiducials
— Linking and jumping slices
— Measurements
e Passing Fiducials to Command Line modules
* Fiducial Seeding
 Saving and Loading Fiducials
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Saving and Loading

Fiducial lists can be saved to disk through the

File, Save panel.

X

~ Save Scene & Data Options

Ehange Destination for All Selected: | (2] forojectsmirnicaleiSlicer 3 6/ Shicer 3-build :

m Hode Name Hode Type MHode Status File Format File Hame Data Directory
(Scene Des... | (SCEME) Modified [MEML Crormly ] SlicerScenel | [ YerajectsiiminicolesSicera 6/Slicer3-build]
spyrl Volume Mot Modified INHHD { rhdr ) j spygr.nhdr !Dl‘_g_[gjectthir.rl{rlig_nle.fDoc.l’TutoriaJqulgs:_t__ﬁy_rl_‘n_ljj_&z_@_ﬂ_l@]
' L FiducialList Modified | Ficlucial List C5v { fesv) - | L.fcsv | [ projectsiirminicole/Slicer3 6/5licer3-build]
spgrl-label | Volume Modified MRRD { nrrdl) | spgrl -label.nrrd | [yprojestsirminicolesSiicer 3 B/Slicer3-build]
Midline FiducialList Modified |Ficlucial List C5 { fosv ) ¥ | Midline.fcsv | CopbrojectsmirninicolesSlicer3 G/ Slicer3-build|
ACPC Trans... | LinearTrans... | Mot Modified W ACPC Transform Tra... | | [ JerojectshirmiicolsiSlicer3 5/Slicer3-build]

=l

| Save Selected| | Cancel
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Saving and Loading

L.fcsv Is saved to disk as a comma separated
value file, each fiducial on one line Iin the
format:

Label,x,y,z,selected,visible

Label is a text string.

X,y,z are floating point values.

Selected and visible are either 0 or 1.

L-P1,3.05,31.8681,4.07374,1,1
3.05,32.6255,10.0957,0,1
05,24.8573,12.6245,0,1
5,14.2037,10.1786,1,1
5,0.117661,7.4924,1,1
5,-4.21347,4.15586,1,1
5,-6.32368,-2.12508,1,1
-7.61935,-10.207,1,1

L-P2,

L-P3,3.
L-P4,3.
L-P5,3.
L-P&,3.
L-P7.3.
L-Pg,3.
L-P3,3. -9.89737,-14.6855,1,1

o
o
o
o
o
o

3,
3,
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f? Saving and Loading

There are a few lines of header information at
the top, commented with hash marks, that
are parsed for the list display parameters.

# Fiducial List file /path/to/L.fcsv
# version = 2

# name = L

# numPoints = 25

# symbolScale = 5

# symbolType = 12

# visibility = 1

# textScale = 4.5

# color = 0.4,1,1

# selectedColor = 1,0.5,0.5

# opacity = 1

# ambient = 0

# diffuse = 1

# specular = 0

# power = 1

# locked = 0

# numberingScheme = 0

# columns = label,x,y,z,sel,vis
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Saving and Loading

Fiducial lists can be read from disk through
the File, Add Data panel.

[ [ I | [ [ [ [
! Clear Entries !! Gelect .MI” Select Mone || Label Al !| Lakel Mone !| Centered Al H Centered Mone ;| Fiber Bundlle Al !| Fiber Buncle Mone |

Hame | LahelMap | Centered | FiberBundle
fprojectsfimsicole/Slicer3.6fSlicer3-build/L.fcsy Fiduci... | L

Y

| =
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f? Conclusion

This tutorial covered topics related to using
fiducials in Slicer3.6.

After completing this tutorial students will be
able to add, delete, edit, manipulate, modify
display properties, save and load fiducials as
well as using them to inspect data.
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