AMIRA fast Manual



After the alignment with IMOD

If you are interest just in the morphological description of your cell you can directly
reconstruct the transmission using the SIRT algorithm implementedin tomo3d. You will
obtain a 3D volume with a good contrast BUT the numeric values of the voxels will have
no physical meaning (SIRT is rescaling the values during the iterationsinto an arbitrary
scale of contrast).

* Ifyou areinterestedalso in the 3D values of linear absorption coefficient you have to
apply —In() to the tilt serie and then reconstruct. Because in this case we want to
preserve the “real” numbers and not just the contrast, we will use the ART algorithm. It
is implemented in the plugin “TomolJ” of imageJ:

http://www.cmib.fr/en/download/softwares/TomoJ.html

Transmission: T — Ii — ¢~ Jm(@dz Absorbance: [ u,(z)dz (itis additive!)
0
Linear absorption coefficient: y;(z) = on = u,,p (whatwe get from the reconstruction)
o photoelectric cross section, n atoms per unit volume
Uy = a/m, p =m/V (if you prefer a mass density)



A tip that might be useful:

sometimes our eyes are better looking at the highest absorbance in black because

we are more used to it. For instance, people doing classical EM. So one trick would
be to reconstruct with ART and then multiply in Image) all the voxels by -1 to invert
the contrast. In this case, all the voxel values would be preserved (keeping the

physical mean) and you just need to disregard the minus sign when doing analysis
with Amira.



Reconstruction pre-treatment

CHANGE OF UNIT: the value of the linear absorption
coefficient in each voxel in the reconstruction is in 1/(pixel
size) and the normal unit for it is um=, so you need to divide
the value by 0.01 if the pixel size used was for instance 10 nm.
You can do this in Imagel.

CROPPING: As Amira calculations are time consuming, we
recommend to crop your volume as much as possible in all
directions using the cropping function of Imagel for X and Y
and the “make sub-stack” tool for the Z (=number of slice).



Load DATA 1

m Open Data

@ Amira - Untitled &« A < Malucelli > ROBERTA » tomo01 ) O Search tomoD1

File Edit Help
Organize * Mew folder

[ This PC ~ MName Date moedified Type
) 3D Objects D 20191017 _tomoe_01_norm_ali.mrc 3/18/2020 5:36 PM MRC File

-
Aml ra"" I Desktop 5 tome01_recon ART 15 001 mu_cropped  3/26/2020 313 P TIF File

Documents

Welcome to Amira Software & Downloads

- Local Disk (C: or

- Local Disk (D: or

D Music

[=] Pictures

ﬂ Videos

“ie Local Disk (C:)

== asorrentino (\ist v <

File name: |tomoO17recon,ARTj 5_001_mu_cropped v| All Files

AMIRA SOFTWARE 2019.4
OW AVAILABLE!

REDUCE YOUR LEARNING
= ueur

Select your pre-treated
DATA.tif



Load DATA

m Arnira - Untitled

File Edit Help

m Out-of-Core Data

Welcome to Amira

Warning ! The file you are trying to load exceeds the out-of-core threshold.
_ This threshold could be changed by selecting the LDA tab of the preferences dialog .

In order to load this file, please select one of the following methods:

Loading policy

() Convert to Large Data Access (LDA) format
(O) Read as External Disk Data

(®) Read complete volume into memory

Run batch
OPEN DATA

AMIRA SOFTWARE 2019.4
NOW AVAILABLE!

REDUCE YOUR LEARNING
CIRVE

‘Big’ DATA needs to be loaded into
memory.



Load DATA 3

m Amira - Untitled
File Edit Help

Illll a mage Read Parameters
m ge Re: a

Welcome to Amira Software &S
Files: 301
Image Size: 301 slices, 984x974, 1 channel, 1 time step

Import

Channel conversion: Channel 1 Y.

Object name: LO 1_recon_ART_15_001_mu_cropped.tif

Resolution
Define: (® bounding box () voxel size

Min coord: [0 | [0 ] IO

Max coord: o83 | [o73 | [300

OPEN DATA
[[] Read as muitiple files

AMIRA SOFTWARE 2019.4
NOW AVAILABLE!

REDUCE YOUR LEARNING
CHIRVF

Select ‘bounding box’ option to forgot about voxel size. Our unit volume/area/length is the ‘voxel’



Visualize volume 1

] [ Ortho Slice ] [ Bounding Box ] [ Isosurface

[ OB tomo01_recon_ART_15_001_mu_cropped. tif (‘}}1

Properties B X

& [ v tomo0irecon ART_15 001 mu cropped.tf [T Tk =2

J—F Lattice Info: 880 x 951 x 301, uniform coordinates

J—F Data Info: arayscale, 32-bit float, min-max: -0. 130956...0.413109
X Memory Size: 960.9 MB

J—F Physical Size: 879, 950, 300 from0, 0,0

J—F Voxel Size: 1xix1

X Preview:

b

auto-refresh Apply

Your data are in the project window as a .tif object



Visualize volume 2

[ Favorites &3 Beam Hardening Correction

Recents (11 Bounding Box ] Bounding Box
Editors €3 Clear History Log Displays the bounding box of a spatial data
BE Templates €3 Create Recipe object

€3 Cylindrical Intensity Profile
© Edit New Label Field

) Extract Subvolume

€3 Filter Sandbox

€3 Interactive Thresholding
0 Ortho Slice

# ROl Box

3 Al

E3 Animate
[ Annotate
3 Compute
3 Convert
- E3 Correlation

[E3 Display

Type: HxBoundingBox

[ ©@create | [ MoreInfo... |

Lattice Info: 830 ' r
: S [ Geometry Transforms & Ring Artifact Removal
IF o b Image Processing @ Volren
IF He S Q) Volume Rendering
¥ Physical Size: 879, 950, 300 from 0,0, 0
n Vawasl Qizas T 1w

Create a bounding box and an orthoslice modules: right click on the data and select in the window




2 Amira - Untitled
File Edit Project View Window Python Help

Visualize volume 3

[synchronize Ports| [ AnmatePorts | [ capton | [ Snepshot. |

| Emtomo0 1 recon ART_15_001_mu_cropped.tif Gp

E_‘_ | 3 Annotate

* ﬂ v Bounding Box
Data:

Lower Left:
Upper Right:
Line Width [px]:

e~ — B O

Options:

Create a bounding box and an orthoslice modules: right click on the data and select in the window

[ text . color [] refine

# | [IBBounding Bo
€ tomo01_recon_ART_15_001_mu_cropped.tif v [ﬁ (Q <Enter a search string>
3 Favorites A ||&3 Beam Hardening Correction
Recents (1 Bounding Box (0 ortho Siice
E2 Editors @ Clear History Log Visualizes 30 image or scalar data on an
B Templates &3 Create Recipe orthogonal slice
i A & Cylindrical Intensity Profile
B € Edit New Label Field Type: HxOrthoSlce
& Extract Subvolume
[ Compute @ Filter Sandbox © Create | | More Info...
i B3 Convert £ Interactive Thresholding
. [ Correlation @ Ortho Slice
tomo0 )| 31 Display B i
[ Geometry Transforms &2 Ring Artifact Removal
000 Mg Image Processing Q Volren _
879 950|( (] Image Segmentation v Q Volume Rendering
dF——————




Visualize volume 4

Click on the module to visualize its attributes.

File Edit Project View Window Python Help

g x
Open Data [E ! E] = ‘ =
[S\mdvorize Ports] [Contrast Control] [ Voxel Slice ] [ Cylinder Slice ]

[ Bl tomo01_recon_ART_15_001_mu_cropped. tif (})} { OEBounding Box (&) l
| —
\ OHortho Sice )

]
Properties g X
(0 § v orthosice '3 ¥ G| ?
J—F Data: tomo01_recon_ART_15_001_mu_cropped.if | <
¥ Orientation: @ Xy O Xz O ¥z
¥ Slice Number: - |'T >
E; Mapping Type: Colormap ~
J—;‘ Options: bl adjust view || bilinear view [ | lighting
J—F Frame: [ show  width: .

¥ Transparency: (® None () Binary () Alpha
auto-refresh Apply

Orthoslice Main attributes: Orientation-Slice Number and Mapping Type-
Colormabn_



Visualize volume 5

File Edit Project View Window Python Help

[synchronize Ports| |contrast contral| [ voxelsice | [ cylinder siice |

{DlBounding Box 3 '
\r—————\m&ﬂmﬁm o

| EEtomo01_recon_ART_15_001_mu_cropped. tif G)4-

Acpesiesy
@ § v [owose 'm v/ [5][2
P14 Data: |tomo01_recon_ART_15_001_mu_cropped.tf v
Z} Orientation: @®xy Oxz Oyz

| X Slice Number: d|[—F—— > 150

$ Mapping Type: |Colormap v

X 0.0191621 | Wamerr "1 | [0.28579¢ | Edit.

| 7

| 73 Frame: [ show  width: -

(®) None () Binary () Alpha

Mapping Type-Colormap: changing the contrast manually selecting different areas of the
contrast histogram.



Visualize volume 6

File Edit Project View Window Python Help

[Synd'lmizae Ports] IContrast Control] [ Voxel Slice ] [ Cylinder Slice ]

| EEtomo01_recon_ART_15_001 mu_cr

opped. tif @} {Dleoundmg Box @|
\moﬁh@gﬁ Q|

0 § v orthoSice iR ] 3| ?
);S Data: tomo01_recon_ART_15_001_mu_cropped.tif ¥ <
X Orientation: ®@xy Oxz Oyz
| 2;; Slice Number: 4 l?bhso—l
B Mapping Type: Histogram ~
| X Contrast Limit:
: g[ . adiuabui i : ighiing
z‘ Frame: M show  width:
X Transparency: ®) None () Binary () Alpha v

Mapping Type-Histogram: changing the contrast with different automatic selection of the

contrast histogram.



Visualize volume 7

File Edit Project View Window Python Help

lsyndIDIiZ'EPDdS] ’Contrast Control] ’ Voxel Slice ] ’ Cylinder Slice ]

[ BB tome01_recon_ART_15 001 _mu_cropped. tif @} E OEBounding Box 3 |
————
\ SEoe e &

| Properties |
(0 § v orthosice m YL ?
)-;: Data: tomo01_recon_ART_15_001_mu_cropped.tif * | =2
J—F Orientation: @ Xy O XZ O Yz
)-;: Slice Number: - I? > ’94—|
J—F Mapping Type: Histogram ~
I Contrast Limit:
$ Options: adjust view [ bilinear view [ lighting
J—F Frame: [ show  width: .
3 Transparency: (®) None () Binary () Alpha
auto-efresh

Orientation-Slice Number : selecting slice along a perpendicular direction (respect to the
data)



Visualize volume 8

File Edit Project View Window Python Help

=
*

’Svnd’\ron.ize Ports] [Comrast Conh’ol] [ Voxel Slice ] ’ Cylinder Slice ]

[ Bl tomo01_recon_ART_15_001_mu_cropped. tif @} { OEBounding Box (3) l
| — |
\ OBCrthe Slice )

m]
p " g x
A
(0 § - Orthosice n Wk ?
J—F Data: tomo01_recon_ART_15_001_mu_cropped.tif - =
¥ Orientation: O xy @ xz () yz
J—F Slice Number: - ? >
)-;: Mapping Type: Histagram = -
X Contrast Limit:
)-;: Options: adjust view [ ] bilinear view [] lighting
J—F Frame: [ show  width: .
¥ Transparency: (®) None () Binary () Alpha
auto-refresh

Orientation-Slice Number : selecting slice along a another perpendicular direction
(respect to the data)



Visualize volume 9

File Edit Project View Window Python Help

’Syndvorize Ports] ’Conh’ast Coniml] [ Voxel Slice ] [ Cylinder Slice ]

[Elbomool_remn ART_15_001_mu_cropped.tif &)

{ OB Eounding Box (&) |

—
OB ortha Slice )

o}
Properties F X
| ~
(1 § v OrthoSice o VG| ?
i s
3;': Orientation: @y Oz Oy
Ir; Slice Number: - ? »>
J—F Mapping Type: Histogram ~
X Contrast Limit:
Ir; Options: adjust view [ bilinear view [] lighting
X Frame: show  width: .
E Transparency: (®) None () Binary () Alpha

auto-refresh

Orientation-Slice Number : with 3 orthoslices modules, the 3 projections can be visualized
altogether selecting for each orthoslice a different orientation



Visualize volume 10

Synchronizing attributes.

Project View & x 1
MasFE=|a)
[S\mchronize Ports] [Contrast Control] [ Vouel Slice ] [ Cylinder Slice

{ OEBounding Box (3 l

'Dloﬂw Sli
rtho Slice (3

OB orthe Slice 2 3

[Elltomool_recon ART_15_001_mu_cropped.tif (&

OEortho Slice 3 3

Properties g x
1
5 [Ortho Siice 2 | N ]| ?
¥ % Data: tomo01_recon_ART_15_001_mu_cropped.tif + | =
I Orientation: Ow @x Oy
¥ i Slice Number: -4 I? -
¥ Mapping Type: Histogram ~
¥ Contrast Limit: l:l
¥ i Options: [ adjust view [] bilinear view [ lighting
¥ % Frame: [ show  width: .
X a Transparency: ®) Mone () Binary () Alpha

auto-refresh Apply

Synchronizing the contrast on the 3 projections clicking on the icon ‘1’ and then drag the
corresponding attribute on the other modules.
You can synchronize in this way any attribute.



Visualize volume 11

Hide the visualization of any modules

Project View 8%
DREYEIEL

’S\md‘lronize Ports] ’ContrastControIH Voxel Slice ] ’ Cylinder Slice ]

[E|Ibom001_recon ART_15_001_mu_cropped. tif ()

|m)
Properties 2 X
A
(9 § v orthosices | P2
J—F o Data: tomo01_recon_ART_15_001_mu_cropped.tif + | =»
X o Orientation: Oxw Ox @yz
B 8 sicemumber S
¥ @ Mapping Type: Histogram ~
X g Contrast Limit
l_r': ﬁ Options: [ adjust view [ bilnear view [ lighting
l_r': ﬁ Frame: [ show  width: .
X o Transparency: ®) None () Binary () Alpha v

autorefresh Apply

Hide the visualization of any modules (orange = visualization module) by de-selecting the
orange box.



Visualize volume 11

Change the visualization orientation using the ‘slice’ and ‘Resample Transformed Image’ module.

File Edit Project View Window Python Help

[Syﬂd’\ronize Pons] [Conhast CommI] [ Voxel Slice ] [ Cylinder Slice ]

[ EEtome01_recon_ART_15_001_mu_cropped. tif t})} { OEBounding Box () l
— —
\ o

|0}
Properties [
m @ + [ ortho Slice 1 . W G| ?
$ ﬁ Data: tomo01_recon_ART_15_001_mu_cropped.tif ¥ =&
$ E Orientation: @ Xy O Xz O ¥z
B 8 ShceNumber e~ PR P
$ E Mapping Type: Histogram ~
X o Contrast Limit:
$ ﬁ Options: adjust view [ bilinear view [ ] lighting
I o Frame: ] show  width: .

2

E w Transparency: (®) None () Binary () Alpha
auto-efech

Using orhtoslice I’'m entering the volume in a direction which is clearly not perpendicular to the
quantifoil.



Visualize volume 12

Change the visualization orientation using the ‘slice’ and ‘Resample Transformed Image’ module.

. Amira Training - Desktop Viewer — O
m Amira - Untitled m —

File Edit Project View Window Python Help

” Ortho Slice ][Bound'ngBox ” Isosurface ]
' EEtomo01_recon_ART_15_001_mu_cropped. tif (== _
2 tomo01_recon_ART_15_001_mu_cropped.tif v ﬁ ﬁ (;0\ slice]
| —
[ Favorites ~ || € Beam Hardening Oblectx (8) 2
Recents 1 Bounding Box €2 Auto Align Slices (Geometry Transforms)
Editors € Clear History Log| & Align Slices (Geometry Transforms)
Templates &) Create Recipe & Isocontour Slice (Display)
P P
A £ Cylindrical Intens| <@ Height Map Slice (Display)
[ Animate © EditNew Label Fil @ Curved Stice (Display)
 Properties E3 Annotate e E)_(tract Subvolum g gar Chart Slice (Display)
(3 Compute @ Filter Sapdbux M Ortho Slice (Favorites, Recents, Display)
i Convert ) Interactive Thresh -
S ﬂ v tomo01_recon_ART_15_001_mu_cropy B Correlati @ Ortho Slice l slice (Recents, Display)
orrelation .
$ Lattice Inf as0 D Display $ ROI Box Former Objects (3)
“ ’ h Geometry Transforms <& Ring Artifact Rem @ BumpSlice -> Sice (Recents, Display)
X Data Info: oraysell B image Processing @ Volren | @ Embossed Slice -> Siice (Recents, Display) v
$ Memory Size: 960.9 ﬁ Image Segmentation W u Volume Rendering ”
X Physical Size: 879, 950, 300 from 0, 0, 0
J;-: Voxel Size: ix1x1
m -~ . w

Create the ‘slice’ module: right click on the data.
You can find any module that doesn’t appear in the list using the searching
option.



Visualize volume 13

Change the visualization orientation using the ‘slice’ and ‘Resample Transformed Image’ module.

‘m,,.=m,w. ; gx] '\.:. Q z O A N @ 'Ec "6 T P I_
_opmost...| SECEIE o

[synchronize Ports| |Contrast Contral| | Cyinder Siice | [Dual Ortho Stices|

[Bmmom _recon_ART_15_001_mu_cropped. tf G) &

o
| Propertes. e x
@ v ke O MR ?
1;‘ ' Data: tomo01_recon_ART_15_001_mu_cropped.tf v =
2} Orientation: xy xz yz
X Translate: 4 [ p[30.55%
- Mapping Type: Hstogram
14 Contrast Limit: 4 ‘
!} Frame: [7] show width: 1 i .
3 Options: [[] adjust view [ ] rotate [/] immediate] [ fit to points ighting -
< >
[ autoefresh L seo |

In slice, with the option ‘fit to points’, click on 3 point you want on the same plane. In this case
the border of different holes of the quantifoil.



Visualize volume 14

Change the visualization orientation using the ‘slice’ and ‘Resample Transformed Image’ module.

] A\ [N a2 08N B E - e [E] R ‘ .
| openoeta... | L\\f_\wlﬁ — — Open Data... | L]alg%ha
[syrchronize Ports| (contast contrl] | Cyinder sice | [oual ortho sices| [synchvonsze Parts| [Contrast contrai] [ cynder sice. | [oual ortho sices|
(EBtomo01_recon_ART_15_001_mu_cropped.bf ) { o Etomo01_recon_ART_15_001_mu_copped. tif } {
CBOthoske ©) \— G
+ CBskce &)
o]
uFrapertes, 3 | Erpertes
agvF @ ¥ (o|[? @ E o =]
g > Data: tomo01_secon_ART_15_001mu_copped.of ~ | x > Data: tomon1. recon ART_15_001 mu_cropped.tf *| &
4 Orientation: xy x » p:9 Orientation: xr @ vz
b4 Translate: A b [ns% .. X ransiate: A= >
X Mapping Type: Histogram * T mappingTy, pe: Hstogram *
' Contrast Limit: 4 | T contrastuy mit: +
X Frame: Mishow width: [1 1 T Frame: M show width: [1 | |
X Options: [adustvew [Jrotate (7] mmedate [ fittoponts [Jightng ¥ Options: Cadustview [Jrotate [Fimmedste [ fittoponts []ightng
<
L e | (2] auto-refresn

Progctven e A\ (Q]r Q2O AN SR E - e W]
| openta.. DRI
:

i ] [ cer sce ] )
EMBtomo01_recon_ART_15_001_mu_cropped. if : ®
# \ OBOrtoSke &)
OBsie 6

Propetes

Qi vE= =] ¥ bl|?

3z > Data: tomo01_recon_ART_15_001_mu_cropped.tf ¥ <

3 Orientation: xv < ”

¥ Translate: —F— P22z |..

¥ Mapping Type: Histogram ¥

b3 Contrast i s

3 fo— RAsron with: [1 |

b4 Options: Dadpstvien [Jrotate [ mmediate [ fittopoints [ ightng

< >
Elm Apply

In slice, with the option ‘fit to points’, click on 3 point you want on the same plane. In this case
the border of different holes of the quantifoil.



Visualize volume 15

Change the visualization orientation using the ‘slice’ and ‘Resample Transformed Image’ module.

File Edit Project View Window Python Help

-— View
=

Synchwonize Pors| Contrast Control| [ Cyinder sice | [Dual Ortho sices|

[Elmmm _recon_ART_15_001_mu_cropped.tf C}

Now you enter through the volume in a
direction which is perpendicular to the

| - quantifoil ...
Propertes

@ f viske 0O [ ?

x » Data: tomoD1_recon_ART_15_001_mu_cropped.tf ¥ &

X Orientation: xy xz vz

X Translate: A—F—— [Posossn ..

¥ Mapping Type: Hstogram ~

b4 Contrast Limit: 4

b4 Frame: Mshow wath: 1 | [l

X [ adjustview [Jrotate [ immedate [ fittoponts [ ighting

Comman | CEEEIEL"

[synchronize Ports] [contrast Control] [ cyiinder sice | [Dual ortho sices

{ D@Ecunding Box ()
P
OlSlice ()

| EIEtemon1_recon_ART_15_001 mu_cropped. i G4

i

| "
nIRETS 0O W (][?
I > Data: tomoD1_recon_ART_15_001 mu_cropped.tf ¥ | =
pd Orientation: Xy xz vz
I Translate: A= > .
X Mapping Type: Histogram
X Contrast Limit: [« ]
I Frame: A show  width: [ ]
X Options: [ adjust view [ ] rotate [ immediate [] it to points [ ] lighting
<

[ autorefresh



Visualize volume 16

Change the visualization orientation using the ‘slice’ and ‘Resample Transformed Image’ module.

File Edit Project View Window Python Help

A starT

Project View

I“émlﬂ-‘f ;—,‘—sﬂmmunllﬂm

[ rer T e [ o

e | Q2 ’ - v - i[m]-
O rAj-azoad OB =

[ Open Data. . ]

[contrast Control| [ voxelSice | [ cyinder Sice | [pual Ortho Sices |

{nlsaunmng Box @)
\’ OF0rthe Sice )

[ElmmuﬂljemnikRTilﬁiﬂﬂlimuiunpped 4f }

Properties
 § | orthosie O
!;: Data: tomo01_recon_ART_15_001_mu_cropped. if
X8 Orientation: @x Ox Ow
¥ 2 Slice Number: A——7——[®er____ .
I e Mapping T Histogram ~
¥ Contrast Limit:
X 2 Options: [ adjustview [] bilnear view [] lighting
X8 Frame: [ show width: |
I g ® None ) Binary_() Aoha
auto-refresh
[
File Edit Project View Window Python Help
Proectew 2 v Q] Q 2 0 AN BHE - we-[m|-
[ openpata... | E‘ 3 E“" = ‘ =] —

|contrast control| [ voxelSice | [ Cylinder Sice | [Dual Ortho Sices|

[ Etomo01_recon_ART_15_001_mu_cropped.tf ()

tview [ bilinear view [] lighting

e
[ show width: ]
®

To apply the transformation to the data in
such a way to use the newly oriented

data

in the SEGMENTATION EDITOR, create the
computational module "Resample
Transformed Image” (right click on data
and search for it). Then left click on the
white box and connect the “data™ with
the your data and the “reference” with
the slice module. Finally press apply to
obtain the data transformed.

If you now visualize the transformed data
using the orhtoslice module you still have
the “right orientation” defined with the
slice one. We have performed the
equivalent of the re-slice transformation
in Imagel (but in a more efficient way!)

Computational modules are in general in



Segmentation Editor 1

File Edit Project View Window Python Segmentation Selection Help

Image: tomo01_recon_ART_15_001_mu_cropped.transformed v ﬁ 2

Label field: tomo01_recon_ART_15_001_mu_cropped2.l: ¥ New Rename Delete
- MATERIALS
| Color Hame 3D 2D  Colorize Lock Select
D Exterior (Not Assigned) m N B Select
l:] Inside a o Select
Add  Delete Locate
- DISPLAY CONTROL
2D |.0363553315| mpmemtm" gom B | |0.200360894 | Edit.,

[T] crosshairs

3D 10610503651
Crosshairs Slices [] Volume rendering
- SELECTION

2 ® o6 0 <

@ volume () Currentslice [] Showin 3D
A RN D a7 Q

=

0.409972221 || Edit, |Option




Segmentation Editor 2

File Edit Project View Window Python Segmentation Selection Help

Image: tomo01_recon_ART_15_001_mu_cropped.transformed ¥ ﬁ ?

Label field: Jtomo01_recon_ART_15_001_mu_cropped2.l: ¥ New Rename Delete
- MATERIALS
Color Name 3D 2D Colorize Lock Select
D Exterior (Not Assigned) m N B Select
I:] Inside a o Select
Add  Delete Locate
DISPLAY CONTROL ,‘
2D |.0363553315| mpmemtm" gom R | |0.200360894 | Edit.,

[T] crosshairs

3D 10610503651 7
[ crosshairs [] Slices [ ] Volume rendering

- SELECTION
& Z|®O 0 <

@ volume () Currentslice [] Showin 3D
A RN D a7 Q

! A : 169 RSN

0.409972221 | |Edit, ' Option.

In image select the data you want to segment (in this case for instance the transformed one)

In label field you have the name of the segmentation you are going to perform. Select " new " if you want to start a new
one.

In display control re-adjust the histogram selection to optimize the contrast.



Segmentation Editor 3

File Edit Project View Window Python Segmentation Selection Help

A st = == SEGMENTATION ECIPE 2
Image: tomo01_recon_ART_15_001_mu_cropped.transformed ¥ | 0 ?
Label field: tomo01_recon_ART_15_001_mu_cropped2.li ¥ New Rename Delete
Color Hame 3D 2D Colorize Lock Select
D Exterior (Not Assigned) H m B Select
D Inside | B Select
. Material3 m B Select
Add Delete Locate
- DISPLAY CONTROL
] gy -
2D |.0363553315 s N I l0.200360894 Edit,

[] crosshairs

3D J0610903651

0.409972221 |Edit, ' Opton

== Threntsice [] Show in 30 (O) Noselection
A LSRN D ey Q
I A [ ]
.. c00

In Materials you have to press “add” to create a new material (Material3 in this case).

In selection you can add (+) or remove (-) the selection to/from the selected material.

The option "Volume™ or "Current slice™ allows you perform this operation considering all the selected pixels in the volume
or in just 1 slice (the one you are visualizing on the right).

Use the rubber to remove pixels form the selection (again use “Volume™ or “Current slice” options ).



Segmentation Editor 4

/ \
Segmentation Editor 7 X ™ < P &
s B L 8\ Q200K 3B E i o0 mElsE
Image: tomo01_recon_ART_15_001_mu_cropped. transformed ¥ ﬁ 2 a a
- 1:2
Label field: tomo01_recon_ART_15_001_mu_cropped2.l: ¥ ~ New Rename Delete
- MATERIALS
Color Name 3D 2D Colorize Lock Select
Exterior (Not Assigned) 0O 0O ] Select
Inside Juj ] Select |
Material3 O & B Select
Add Delete Locate
- DISPLAY CONTROL
- nn g
2D 0363553315 | mauamam’y 0.200360894) Edit.,
[] crosshairs
3D 10610903651 (8 P72 ‘ w ;"' m 0.409972221 | Edit, Option,

[ Crosshairs [] Slices [] Volume rendering
- SELECTION )
AN AONS)

‘ -
QX /P ND

Al slices
[ select all

Use the tools in Selection to create it, i.e. to select the pixels you want to assign to some material.
Use the tools in the right upper side to modify both the 2D and the 3D visualization of the DATA.

We will never use the Exterior and the Inside materials: don't add or remove pixels from them, i.e. don’t select them!



Semi-manual segmentation of a
mitochondrionl

File Edit Project View Window Python Segmentation Selection Help

Image: tomo01_recon_ART_15_001_mu_cropped.transformed ~ ﬁ ?
Label field: tomo01_recon_ART_15_001_mu_cropped2. Mew Rename Delete
~ MATERIALS

Color Name Colorize Lock Select

30 20

l:l Exterior (Mot Assigned) | | E Select
Inside O B select
. Material3 | E Select
Add Delete Locate
~ DISPLAY CONTROL
2D |.0363553315 | MomCuoa gt e | [o.200350834] Edit,

[] crosshairs

3D 10610903651 ! w 0.409972221 | Edit,| | Option.

airs slices [ Volume rendering

~ SELECTION
2|2|®]|O B (<] ]
® volume () Current slice Show in 3D O Mo selection

P 7N @ ulpany 7@
: A

CREATE the rough Selection:
1) Zoom on the mitochondrion.
2) Select the Brush tool and its dimension



Semi-manual selection of a mitochondrion?2

[ cxreror (o -
[ ] mnside O & select
. Material3 Il E Select
Add Delete Locate
- DISPLAY CONTROL
2D [0353553315 | Womemtaglut R | [0.200350894] Edit.,
[] crosshairs

3D 106510903651 ! w : 0.409972221 | Edit.| | Option.

Crosshairs Slices [ Volume rendering

22| |®© @AW (<] 2]
® volume () Current slice [ Show in 3D . Active selection
N RN D ul Py @
—= Ea
. o O . .

Auto hide cursor [ Select only current material

[] square brush

CREATE the rough Selection:

3)

4)

Paint the pixels using the right button of the mouse. The selection can be fast and not precise, approximate it por

exceso. You can remove very wrong pixels using the control key.

Do it every 5 slices.



Semi-manual selection of a mitochondrion3

File Edit Project View Window Python Segmentatio m‘ Ip
e — —— s

Color Name 3D 2D Colorize Lock

l:‘ Exterior (Mot Assigned) ] ] E Select
[ inside B Select
. Material3 E Select

| add | Deete || Lot
- DISPLAY CONTROL
2D [.0363553315 | momtura g e | [o. 200360894 Eit.
[ Crosshairs

3D 105109035651 0.409972221 || Edit, | Option,

Crosshairs slices [] Volume rendering

) /[ < ][> i<

) ) Current slice Show in 3D . Hidden selection

u/\@?ﬁ@ggm%ﬁ

|r I 25
Auto hide cursor  [] Select only current material
[] square brush

CREATE the rough Selection:

5) In Selection select Interpolation: it will extend the selection through all the slices

6) Take alooktoitin the 3D viewer. Your selection are the pixel in the red.

7) Add them to the selected materials (Material3 in this case) using +. Be sure that the Volume option is selected.
8) The selected pixels will disappear. To see them again select the option 3D in the selected material .

OBS: the interpolation could miss some slices: ADD them manually! (Look for them in the 2D viewer).



Semi-manual selection of a mitochondrion4

- DISPLAY CONTROL

2D [.0363553315 Wv’ R N | [0.200360894] Edit.

[] crosshairs

3D 10610903651 R 0.409972221 | Edit, ' Option,
Crosshairs Slices [] Volume rendering
SELECTION -

FRCHORO &) B[ <[> ][] b

@® Volume (O Currentslice [ Showin 3D . Hidden selection

/ ’,
(DN @ ul pa vy @

& | Draw limit line

[] Relative range

Same material only

Fill interior
[] Contrast threshold:  1° ¥ 103.931
Masking |.osss A [ . 161443368 | Edit,
e

Preview » [J3

Pos: 472 409 99 Index: 473 410 100
Material: Exterior tensity: 0

CREATE the refined Selection/Material:

1)
2)

3)

Use the magic wand tool with the All Slices option and Same Material only.

Using the threshold of the histogram to the adjust the selection in violet. Optimize it, i.e. refine the shape of the
mitochondrion.

Add them to the selected materials (Material3 in this case) using +




Semi-manual selection of a mitochondrion5

Image: homoo1_reoon_ART_15_00l_m_uopped.Var\sférméd X Q ?
Label field: ' tomo01 recon_ART_15_001_mu_cropped2.k ¥ New Rename Delete
- MATERIALS
Color Name 3D 2D Colorize Lock Select »
I_I Exterior (Not Assigned) [ ] | B Select
[ ] inside O o« B Select
Material3 B Select
. Material4 M ™| & [Select| v
Delete Locate
- DISPLAY CONTROL
2D [.0363553315 | momTata glat =" e | [0.200350894| Edit,
[[] crosshairs

3D 10610903651
[ crosshairs Slices [] Volume rendering

T ° S B (<> o]
@® Volume tsﬁce [ Show in 30 () Noselection
AR N D Py @

Al slices
[] Relative range
Same material on

0.409972221 || Edit.| ' Option.

& | Draw limit line

CREATE the refined Selection/Material:

4) Create a new material (Material4) with add and add the new selection to it with +

5) Again selected pixels will disappear in the 3D viewer. To see them again select the option 3D in the selected material.
The refined selection (in blue) will appear, both with the rough one (in red) as far the 3D option is selected for material 3.
The blue volume should be smaller than the red one. Can you re-use the same thresholds with the magic wand on another
mito? In general no, but sometimes yes. In principle this is the appropriate choice....



Automatic selection of a lipid droplet

File Edit Project View Window Python Seg ion Selection Help

- DISPLAY CONTROL -
2D 0563643128 | ymaammen e R | [0.193132007] Edit.

[] crosshairs

3D 10610903651 m 0.409972221 || Edit, | Option,
[V Crosshairs [] Slices [ ] Volume rendering

- SELECTION
Z2||®|O

@ volume (O Currentslice [] Showin 3D . Hidden selection

k/@?\@dﬂ’\%&

All slices
[] Relative range
[ Same material only

& | Draw limit line

Fill interior

[] Contrast threshold:  1° iy ¥ 103.931

Masking (0. 177636§ ( ;@‘114729 18 || Edit,

Preview M 20 [] 3D

Pos: 453 39799 Index: 454 338 100
Material: Exterior Intensity: 0

If the object is well in contrast respect to the background (different intensity, i.e. absorption coefficient) respect with the
surroundings) you can directly select it well with the magic wand.

Just define the thresholds appropriately.

In the figure | have already created a second mitochondrion.



Ending the segmentation

Color Name Colorize Lock Select A

3D 2D
. Material4 M & Select
Material5 W W B Select
Materialé %] =
! M_atgrial7 ] jSeIeﬁ't v
Add Delete Locate
| DISPLAY CONTROL
2D D0563643128 | mpmtmmmtarrle® T N | [0.193132007 ]  Eit. |
[] crosshairs

3D 10610903651

[A crosshairs [] slices [ volume rendering —#_ / 300 ,.' o

7200 G DS

@® Volume () Currentsiice [~ Show in 3D

SO N D@ ul PNy @

[ Al slices
[ select all

)’
Jilea® L300 / 950

You should check the quality of your segmentation looking also to the other planes.



Label Analysisl

File Edit Project View Window Python Help

L~

X /tomoD1_recon_ART_15_001_mu_cropped2.iabels v | <
X S RIEmi Y e |tomo01_recon_ART_15_001_mu_cropped v 2
b

z

Interpretation: @ 30 O XY planes
Measures: [rbas: X ] E

Create the computational module “"Label Analysis™ (right click on the Labels and search

for it). Right click on the white square and connect “Intensity Image ~ to the DATA (the
transformed one of course), then click apply. Wait.



Label Analysis?2

| &

€ § v [bemnabes

I Data: tomoD1_recon_ART_15_001 mu_copped2.lsbels ¥ | =

I Intensity Image: 'tomo01 recon ART 15 001 mu_cropped.transformed ¥ | =
IF Interpretation: ® 30 () %Y planes

¥ Measures: =]

[

b6

Areadd BaryCenterX ryCentery
74244 336.153 4331085
0.0 0.0 0.0 0.0
747300 114973 441,639 622,93
9786.0 9885.43 372.459 447.281
8.79778e+08 1.54928e+07 234720 414381
-1.57964 -0.571568  0.940928 0.57907
Skewness 0.365027 -0.792745  -1.63883 -1.42054 )
Volume3d Areadd BaryCenterX BaryCenterY =
1 0.0 0.0 0.0 0.0
2 5255.0 6261.96 366.512 447.281
3 747300 114973 372.499 441,879
4 9786.0 988548 440,735 545.002
5 66755.0 10872.0 441,639 543.016
6 35485.0 6029.03 395.532 622,93
v
>
—
| st | B

The result of the Label Analysis will appear both as a new object connected the Label

Analysis and as a TAB on the right with the numerical results.




Label Analysis3

e

Volume3d Areadd BaryCenterX BaryCenter¥

Mean 32001.8 74244 336.153 433.685
Min 0.0 0.0 0.0 0.0
Max 747300 114979 441,639 622.93
Median  9786.0 9385.43 372.499 447.281
Variance  8.79778e+08 1.54928e+07 23472.0 414381
Kurtosis  -1.37964 -0.571568  0.940928 0.57907
Skewness 0.363027 -0.792745  -1.63985 -1.42054

v

Volume3d Areadd BaryCenterX BaryCenterY =

1 0.0 0.0 0.0 0.0

2 5255.0 6261.96 366.512 447.281
3 747300 114979 372499 441.879
4 9786.0 0385.43 440.735 545.002
5 66735.0 10872.0 441,639 545.016
& 35485.0 6029.03 395.532 622.93

Qg v e

I Data: tomoD1_recon_ART_15_001 mu_copped2.lsbels ¥ | =

I Intensity Image: 'tomo01 recon ART 15 001 mu_cropped.transformed ¥ | =
pi¢ Interpretation: @ 30 O X¥planes

S — E—

You can change the computed quantities and define a new measurements group
clicking on ... in Measures



Label Analysis4

| Selection of measure groups * @I
Choose a measure group: |NEWGVOUP v | % d BaryCenterX BaryCenterY
BB tomo01_recon_ART_15_001 mu_cropped.tif &) s 336.153 433.685
) Measures selected in the group:
DOEtomoD1 recon ART 15 001 mu_cropped.abels (3 | | Custom measures: = 0.0 0.0
Name Formula 411639 £27.02
Name Formula Mean Native 372,49 w281
Median Native
Stddev Native +07 23472.0 414891
B8 tomodi_recon ART_15 001 mu cropped. fransformed Volume Native 3 0940928 0.57907
HistoPeak ()  Mative 5 -1.63985 -1.42054
El fomol1 recon ART_15 001 mu aopped2.fabes | @
e
d BaryCenterX BaryCentery
OftomoD1 recon ART_15 001 mu_croppec2.Label-Anl oo 00 o
MName Formula 2 366.512 447231
HistoKurtosis () Mative 372,499 441879
HistoMean ()] Native 440.735 545,002
HistoPeak (] Native 441,639 545016
HistoQuantilel0 (=] Native 305,532 §22.03
HistoQuantile25 () Native v
I I Data: tomo01_recon_ART_15_001_mu_cropped2.lsbels v | <5
I ¥ Intensity Image: ‘bomoOl_reoon_&RT_lS_UOl_mu_cropped.haﬂsformed v| =
I ¥ Interpretation: @® 30 (O XY planes
| % =

Create a NewGroup unidng + and add the quantities you want to compute.

Click OK.

The Histogram Peak is an interesting value: is the Mode

as we will see in the following slides, the intensity distribution (i.e. the values of the
linear absorption coefficient) is not Gaussian. So that the mean value is not the most
probable value, i.e, the mean # mode.



Arithmetic module

Project View 8 X + 3 gl

e OEYCE

o

T emsicc 0F—__>%

EIB tomo01.recon. ART- 15001 mu_cropped. transformed () e

BB tomo01_recon_ART_15_001_mu_cropped2.labefs (©]

[Dlmmm_remn ART. 15.001_mu Gropped2.Label-Andlysis* OF=

=D @

— v

b14 ¥ Input A: tomo01_recon_ART_15_001_mu_cropped.transformed v |
| J;( Input B: tomo01_recon_ART_15_001_mu_cropped2.labels v @
X Input C: NO SOURCE v 2
| ¥ Result Type: @ inputA O regular
X Options: [ ignore errors
¥
| X

V Result Channels: i Y
Expression: IA‘(B==3) )
C 4

To create a material from the segmentation we have performed we can use the

Arithmetic module (right click on the data for it). Right click on the white box and connect
Input A with the DATA and Input B with the labels file.

Set the Expression as A*(B==3). This will multiply the data by the selection we have created
in the segmentation editor corresponding to the Label=3 which is Material4 (the first
refined

mitochondrion). It is always Material number = Label numebr +1.

. B e & o e " ”~



Histograml

[ Histogram-Plot — m] b4 Paintbrush Tool

File Edit Axis Help

O n N BPEDE i - E

Bl Volume Rendering Settings @]

‘ Ll

S P [ O L 2
’;( Lattice Info: 880 x 951 % 301, uniform coordinates

J;‘ Data Info: grayscale, 32-bit float, min-max: 0...0. 155594

); Memory Size: 960.9 MB

$ Physical Size: 879, 950, 300 from 0, 0, 0

J;‘ Voxel Size: 1xix1

You can also take a look to the actual distribution of the pixels values using the Histogram
module.



Histogram?2

oy - O mH
Filg Edit is Help Edit MNew
i M FaN @ . {) Q Q i Name Type axis
A Anchor Plotfirea
axis Ayis X ¥
[ legend Legend
Histogram Curve Range: |D | |1ZDD | [ Auto [] ice Nums
[ cumulative Curve
[ right-cumulative  Curve
: ) Ticks: [ 200 [] Mice Mums  Format: | %
[ differential Curve ! = M orma
[ Tindex Markerline
[ Threshold Markerline Subticks:
Intersection: (@ Min () Mid (O Max () 0.0 [ Box Show Ticks On Box
Type: @ Ln (O Log [isvisble [~] Zoom and Pan allowed
an_ART_15_001_mu_cropped2.MaterialStatistics™ @] Attributes:  Color: Linewidth: ] Arrow
Label: Position: | Center ¥ | Color:
Bl Result* (3)

OK Cancel

To change the default settings (the axis in particular, to optimize the visualization) click on
edit Flaxis.



Volume rendering

Project View HXI‘ M oaq 2 . - n §
@,@qmg*@» 2O AN BDEDE =i (=]

[ContrastConimI] [ Vouel Slice I [ Cylinder Slice ] [Dual Ortho S\ioes]

S et A~
RT_15 001 mu_crogoed, iransformed (3)
RT 15 001 mu _cropped2.labels o)
n_.&RT_lS_OOl_mu_croppedZ.Label-&naly%

O Resuft (3)

# B8 volume Rendering Settings ‘;‘

OB Velume Rendering

Properties g X
A
(0 [ v Orthosice O |G| ?
J-—|; ﬁ Data: tomo01_recon_ART_15_001_mu_cropped.transformed ~ =
$ ﬁ Orientation: @ Xy O Xz O ¥z
J-—|; o Slice Number: - I? -
$ ﬁ Mapping Type: Histogram
I 8 Contrast Limit:
$ ﬁ Options: adjust view [ ] bilinear view [ lighting
X o Frame: [ show  width: .
I @ . ~ o Aok v
uto-refresh

You can take a look to it in 3D using the Volume rendering module (right click on
result DATA and create it). Deselect the orange box in any orthoslice or slice module to
remove the stack visualization.



Volume rendering2

=B

£ B Volume Rendering Settings © __
O@Volume Rendering [©] .

= { BB Volume Rendering Settings 2 © |
[ CE Volume Rendering 2 0|

- lVolwneRender‘ngSeﬂilgsS ®|
O Volume Rendering 3 o]

0.15559¢ | Edit,

|

| Colormap Lookup: O apha O luminance alpha @) ragba

| o "
I opac .

Create the others materials using the arithmetic module and visualize them using 3
different

Volume rendering modules. You can also manage the color option.

Here in green are the 2 mitos and in blue the lipid droplet.

2 V[N a2 0AK TBEDE o= -m]




Volume rendering3

X A [X|- Q20 AN BBBEDE wi=0ca @ -
“ICmirastConhdi;\‘ o sie_| [ cyn _ 5 = e

25,

v [orthosice N |

Data: | tomo01,_recon_ART_15_001_mu_cropped.

Orientation: ®@xy Ox Oyz
e A5 Tu]
Mapping Type: |Histogram ~

Contrast Limit:

€D €3 €5 €5 €5

The module Volren can also be used. It seems to use much less memory...



Volume rendering4

_4 EEVolume Ren ® tofle O toprinter O to dipboard
O@EVolume Rent

[ offscreen
ol CEVolumeRend  Wdth: (731 | height: 577 ¢
| end whm

Render tiles: x

- [ Capture all viewers

E] antcias [1_2] sce731x577 [0
I

File options

Filename: l;ienﬁﬁcAmira 2019.4/data, -ot.pngl ‘ Browse \

Format: |PNG v | O grayscale @ rgb O rgbalpha

[] Auto-save project
' Printer options
X Common Settings: \Volume Rendering Settings v | = Annotation:
[ o o e
I X Colormap Lookup: O alpha O luminance alpha @) rgba
| ¥ Gamma: 0 |
| E omay — .|

You can take a snapshot of the viewer and create a high resolution figure in many
different formats.

The Results can be exported: fileBexport data as (.mrc for instance) and be opened,
visualized and analyzed using another software.




Volume rendering: fast way

BB tomo01_recon_ART_15_001 mu_cropped.
BB tomo01_recon_ART_15_ 001 mu_cropped?2.lzbels [0}

DBltomo01_recon_ART_15_001_mu_cropped2.Label-Analysis G) e o
LS AR N = BE@volume Rendering Settings ()

OB Volume Rendering (o)
, o
< > |
|

3 + | tomoD1_recon_ART_15_001_mu_cropped2.Label-Analysis | w 7

pI¢ Data Class: HxLabelAnalysis

X Master: Label Analysis v @

$ Table: Show

You can directly create a Volume Rendering module from the labels without using the
‘arithmetic’ and create 3 separate results.

But in this case just different colors can be used (1 per label = material).

Also, you cannot export them.



Volume rendering: fast way2a

% st <= PROJECT == SEGMENTATION @ mumanar | EH anivation
. xy s <
M 2 Q2008 3PBBE weiora =8 =6
Color Name 3D 2D Colorize Lock ~ r
- Materiald 7
[ ] Materials O O
Materialé M
. Material7
Add Delete
- DISPLAY CONTROL
2D D0563643128 | Mamommtarrlte® N | [0.193132007] Edit.,
[] crosshairs
3D 20610903651 WM . - 0.409972221 | Edit. | Option
[A Crosshairs [] Slices [] Volume rendering
- SELECTION

v-4 | M| € || ¥ | [Sr] b
® Volume (O Currentslice [] Show in 3D @ tidden selection

AN D Ll PNy @

Al slices
[ select all

— 7 950
e D i

v W b 4 N T

You can create in the segmentation editor a new material (with “Add”) and then you can
transfer all the voxels from a material to the new one using the corresponding “select”
button and then the “+”. Pay attention to select with the mouse the new material to
transfer the pixels to it (in figure for instance I’'m moving the voxels from material6 to
material7).



Volume rendering: fast way2b

= seovENTATION U O =]

Color Name

3D

. Materiald
D Material5 O L]
Material6
. Material7

Add Delete
- DISPLAY CONTROL
2D 50563643128 E F q q H ;‘»: N 0.193132907 || Edit,
[ Crosshairs

3D 10610903651 | & "W‘" i 0.409972221 |Edit,| | Option.
[A Crosshairs [] Slices [] Volume rendering
SELECTION

4 & B[ <€ || > | [e] bl
® Volume (O Currentslice [] Show in 3D @ tidden selection

AN D Ll PNy @

Al slices
[ select all

If you do it for all the mitochondria, at the end you will end with a single (big) material
containing all the mitochondria and you can give to it the color you want in the project
editor. This is a smart way to have all the same kind of object with the same color without
creating them one by one using the arithmetic module (which is still needed if you want to
export them). You will have to use arithmetic just once!

NOTE that in this way you will loose the other materials so that if you are interested in the
statistics on the single object (in this case mitochondrion) you have to save it as an another
project (Save Project as in File).



Volume rendering: filters

Tables g X
tomo01_recon_ART_15_001_mu_cropped.Label-Analysis 8 x|
" EEN 1 + ll’l [
]
F“"““"“ =x O &K BPEHDE oo -[ml
Open Data... E] L} E] = | =
Animate Ports ][ Caption ]— Synchronize Ports

tE.VnIumE Rendering Settings (&) [

[ O@volume Rendering @]

EEResult2* (3
=
OEResult2. filtered® &) @
\ E@Yolume Rendering Settings 2 @]

[ OEvolume Rendering 2 @] [

SR ?
J—F Input Image: Result2 v =
J—F Interpretation: () 30 (@) x¥ planes

J—F Kernel Type: Separable ¥

J—F Standard Deviation [px]: l:l

J;; Kernel Size Factor: 2

[]

You can improve the appearance of you material using a filter. Right click on the “Result”
and search for “filter”: you have a lot of them. Here | used the Gaussian Filter module for
example, with those parameters...

Our experience is that the “Non Local Mean” (to preserve average values) and
is good one.



Volume rendering: filters

tomo01_recon_ART_15_001_mu_cropped.Label-Analysis g X

I 22l A (X Q2 0a K TBHD E i - |-
[ Animate Ports ] [ Caption ] -

t E0Volume Rendering Settings (3) | e | ~

[ OB volume Rendering ® ]

EEResult2* &)
=
CBResult2. fitered= () @
Bl Volume Rendering Settings 2 @]

[ O@Velume Rendering 2 @] W
v
Properties & X
| ~
@ § v [Gussenfier T ?
); Input Image: Result2 v =
J—;‘ Interpretation: () 3D (@ XY planes
); Kernel Type: Separable ~
I Standard Deviation [px]: 5 |[5 |
J;( Kernel Size Factor: 2 v
[ autorefresh r—

...and | got this: “pixelling” of the object surface is removed.



Apply the same segmentation to different DATA

File Edit Project View Window Python Help
I tomo01_recon_ART_15_001_mu_cropped2.Label-Analysis i
DN

‘ Mean Median Stddev Volume  HistoPeak index

|<

[EroiectView
Open Data...

Volume Rendering | | Gaussian Filter

| EEtomo01. recon_ART_15_001 mu_cropped.if &) &

[ DOBtomo01_recon_ART_15_001_mu_cropped.labels () ]

{ DBtomo01 recon_ART_15 001 mu_cropped_m1.tf © |

[
r y

S ﬂ v tomo01_recon_ART_15_001_mu_cropped.tif .
| ¥ Lattice Info: 880 x 951 x 301, uniform coordinates
J $ Data Info: grayscale, 32-bit float, min-max: -0.130956...0.413109
| ¥ Memory Size: 960.9M8
| X Physical Size: 879, 950, 300 from 0, 0, 0
L

autorefrash

'

It has sense of course only if your DATA are the same, but with different numbers.
Typically you would like to re-apply the same segmentation you performed on the linear
absorption coefficient obtained using ART on the volume you get using SIRT with the
transmission (or vice versa).

We have to assume that the 2 reconstructions obtained with 2 different algorithms are the
same in terms of morphology.



Apply the same segmentation to different DATA

@ Project View Window Python Help
&

tomo01_recon_ART_15_001_mu_cropped2.Label-Analysis

el

‘ Mean Median Stddev Volume  HistoPeak index Materials =5
| < Y SrES e e =]
Open Data...

s o) (SR oo ] (BN

 EHtomoD1.recon_ART_15_001 mu_cropped.tif %
[E.mnnol_rem_ART_ls_OOl_m_cmpped.ld:els @] ;

<
| Broperties,

€ ] v tomo01 recon ART_15 001 mu_cropped.tf | =
] b1 Lattice Info: 850 x 951 x 301, uniform coordinates
| & Data Info: grayscale, 32-bit float, min-max: -0.130956...0, 413109
] X Memory Size: 960.9MB
] X Physical Size: 879, 950, 300 from 0, 0, 0
L
sutorefresh

Then:

1- Load your amira project containing the segmentation.

2- In the project, open new data from file. | called it like the original one with “_m1”

3- If you have applied some transformation on your data BEFORE creating the materials in
the segmentation editor, we have to apply the same transformation to our new data set.




Apply the same segmentation to different DATA

o 8 X

r_ tomo01_recon_ART_15_001_mu_cropped2.Label-Analysis -] 8 x| .
| NN 2 ' ‘ il (O

L pctoen - N8 Q20 AN ODBEDE oot = ov-[m|
BB =l 2 =

IContrast Control] [ Cylinder Slice ] IDual Ortho Slices] Ilsoconbour Sice]
1E|ltmmo1_recon_ART_15_oo1_nu_aopped.ﬁf ]| = =

[ OBtomo01_recon_ART_15_001_mu_cropped.labels ) ]

\
(L E@tomo01 _recon_ART_15_001_mu_cropped_m1.tf () 45
———

OFF
v Plane Definition: () ON

Plane Parameters: ® normal &point O normal &dist. O point&2vect. O 3points
nx: b.0644049| ny: b.0669143‘ nz: [0.995678 ‘

x: [356.85 | y:[643.02 | =z (72222 | | optio

Apply

[ o, [

in this case we want to re-apply the transformation defined by the module “slice”.
Create another slice module and then to apply exactly the same orientation, activate the
plane definition option and insert the same parameters you had in the first slice module, i.e.
the one you used on the original DATA set. If you move the same “slice” module from one
to the other data you will lost in any case the “plane parameters” (write down them
somewhere at the real beginning, just in case). Now the new DATA set has the right

orientation and you can re-apply the transformation using the “Resample Transformed
Image” module.




Apply the same segmentation to different DATA

File Edit Project View Window Python Help

BTN|N Q2006 006D € v & = or- M-

Open Data...
) ) | e

[ BB tomo01_recon_ART_15_001 mu_cropped m1.transformed™ (3 & '\
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4 — Use the Label Analysis module for your calculations:
Left click on the white square, the DATA is your already existing label field, the “Intensity

image” is the new transformed DATA on which you want to apply the old label field.



Animations and Movies

If you want to produce a simple video with a visualization of time-dependent data with a fixed view,
you will only need the MovieMaker.

More complex animations or series of animations can be set up with the Animation Director module.
With the Animation Director, you can combine and synchronize time animations, camera rotations,
and movements of 2D slices etc., as well as switch modules on or off.

Basically, all parameters of the active modules can be changed. Evencomplex animations, like time
animation combined with rotation of the view or a moving camera position can be accomplished by
using the Camera Orbit or the Camera Path modules.

After you have finalized the choreography of your animation in the Animation Director, the result can
be saved in form of an MPEG-1 video or as a sequence of single image files.

The Animation Director module is activated or deactivated by pressing the Animation button in the
toolbar or by selecting Window > Animation

OEvolume Rendering 2

[}

BB Result3 O} { Rendering Settings 3 3
0

<
Properties

@ § v VolumeRendering m

3 Common Settings: Volume Rendering Settings v | <>

X Colormap: 0 KR . \PEZEETS

X Colormap Lookup: O apha O luminance alpha @ rgba

T e —k |-

3 opacty: —_— .

auto refresh

There are different perspectives when it comes to animation:
Animate data object
Animate camera
Animate visualization property: Animate orthoslice, clipping plan, or volume rendering transparency



Animations and Movies

4
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1 — —_— 1. Control bar
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Spedific Animation Events: || SkipPause [ | SkipBreak [ | SkipGoTo [ | Skip Snapshot A new widget becomes visible, hosting the Animation Director’s
Activate Auto Start: Yes @ No user interface.
AR EEVCIOHEEE: S e O No Clicking on the stopwatch button in the Properties of a module
SRS S ENESR ) C:/Program Fles/Avizo-8.0.0/data | Browse.. | | creates a new keyframe in the Animation Director timeline and

Time Management: In order to define the length of your
animation storyboard, you can open the “More Options”
menu (7.) and set parameters such as the start and end
time and number of frames per second.

the event is listed in the left panel of the user interface. If you
hold the mouse cursor above the small orange diamond symbol
in the timeline panel, it activate a small input field where you cat
adjust the time and the accompanying value for the port that it’s
associated with.

In order to adjust the schedule, you can simply drag the
diamond icon to the desired position on the timeline.



Animating an Ortho Slice module

Moving the Ortho Slice: plane up and down to show what the data looks like.
The Ortho Slice module has a port called Slice Number . If you change the value of that slider, you see the
plane move in the viewer.

From the toolbar, click on the Animation Director button.
A new widget becomes visible hosting the Animation Director user interface.

Animation Director g X
DR O)RG) BoE PV -
L NS NS o |int| 00'00'000 B 000 00:12 00:24 00:36 00:458 01:00 Q

b b v v v by b e | -

Current Animation: Newanimaton ~ [ [i] |+ Add spedial EVEﬂf;l i {:‘ 2

L)
GET STARTED!

The current Animation Producer does not contain any animation.

To animate an Avizo component (object, port, viewer.. ), dick on the button located near
the component to be animated.

?
Like the other widgets, this
widget is also dockable and you (50 § @), « orthosice 'm N 2
can place it at a convenient ’ @
position ¥ O e =
within the Amira user interface. X ® Orientation: @ xy Oxz O yz
After activating the Animation ¥ @  Slice Number: W e (]
Director by clicking on the related | I O] Mapping Type: Colormap
button in the toolbar, all ports of X @, Colormap: 10 ST =
the Currently ayallable modules ¥ ﬁj_ Options: | adjust view bilinear view lighting
that can be animated are
extended by $ ﬁi Frame: | show width: 1
an additional button representing ¥ @ Transparency: e
a stopwatch . X (B  Embossing: OFF




We can now animate the Ortho Slice position. We do this by clicking on the stopwatch button of the
Slice Number port in order to schedule the start event:

1 = B R - L | o e
¥ Slice Number: E“ 7% \E| 147 |:|

T

Clicking on the stopwatch button creates a new keyframe in the Animation Director timeline and the event is
listed in the left panel of the user interface.

If you hold the mouse cursor above the smal orange diamond symbol in the timeline panel, this will activate a
small input field where you can adjust the time and the accompanying value for the port with which it is
associated. In order to adjust the schedule, you can simply drag the diamond icon to the desired position on the

timeline.

Animation Director 5 X
~ NN\ — = o
LI/ \_1, \_:, NAVEL Cc= ‘ 00:00.000 ‘\:| 0C:00 00:12 00:24 00:36 00:48 01:00 @

) ) vy v by rr v br v v e by ri i gl ~

Current Animation:  CandyAnimation |j' @ | ~+ Add spedial eventv| *m ﬁ-

4 Ortho Slice m| T
Slice Number & T | | <

With this operation, we have defined the beginning of the animation of the slice position. Next we want to define
the time where the animation should end. To do this, we drag the master time slider to the desired time on the
timeline, e.qg., to 00:04.000, which means 4 seconds. As a next step, we set the slice position of the Ortho Slice
module by either setting the Slice Number port in the properties of the module or by positioning the slice
interactively in the viewer window. Using either method, set the value of the Slice Number port should be set to
294. After you click the stopwatch button again, the keyframe is created in the timeline.

You can test your first animation




Creating a movie from an animated demonstration

To create a movie from an animation defined with the Animation Director, simply click =4 on the
Movie Creation button of the Animation Director panel. The following panel will appear:

QICIOICICIONN < oo:oo.oooE
Current Animation: NewAnimaton v [P [i [ + Add specal e"e"tv] QW)
N

Movie Creation

Info: Frames: 1500 - Total time: 60.0 s - Frame rate: 25 (fixed)

Viewer: Viewer 0 v | [No AntiAlias v |

File Format: [MPEG movie ¥ ‘

Filename: L ) \ Browse

Frames: E]I' Ay [EJ 1500 D
FrameRate: |25 v |

Quality: [ ™ 0.8 -

Type: [monoscopic v

Format: © RGB | RGBA

Tiles: X 1 ¥ 1

Size: @ Viewer () 360p () 480p () 720p () 1080p () Custom
Resolution:  x 1023 { | 544

l Q Create Movie ) ll

This module is already pre-configured to create a movie that respects the animation settings (duration,
frame rate, filename...) that are defined by the Animation Director module. However, you can adjust
these parameters, if needed. Just click on the Create Movie button to generate the movie.




Movie Maker using Camera Path

Right click in empty space, choose
Create Object ->Camera Path-> Create
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Right click in empty space, choose
Create Object ->Camera Path-> Create
[ ] @ Amira - Untitled.hx
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A separate camera path edit/view window will open.
Click camera Path editor.

Change view position in main window, then click “add” button to add a keyframe.
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Change zoom level in main window, then click “add” button to add a keyframe.
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Check your movie
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Click on empty space and select -> Favorites -> Movie Maker
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Select your output file and the file format-> APPLY
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AMIRA-AVIZO learning center on YouTube

For many more tutorials.....

https://www.youtube.com/playlist?list=PLoxdPzacxPYjDVMD4tPCaVbuQjxYizr_g

For example this is an interesting one (with some instruction to separated objects that
cannot be separate by a simple threshold):
https://www.youtube.com/watch?v=YsOc5R80MFM



