AMIRA fast Manual



Amira schedule

https://nextcloud.cells.es/s/w2nwK5bxRfabZ7Y

Connecting remotely from home to CELLS

https://winanalysis.cells.es/

https://confluence.cells.es/display/ISS/Remote+connection+to+Amira

Actions that will be done only once for your Home computer.

Download and install Workspace application from Citrix downloads.

For Windows home computer https://www.citrix.com/downloads/workspace-app/windows/

For MacOS home computer https://www.citrix.com/downloads/workspace-app/mac/

For Linux home computer https://www.citrix.com/downloads/workspace-app/linux/

Close all instances of the browser you used and reopen it again ( in order to ensure that the Citrix plugin is
loaded )

Set up 2-Step Verification

2-SV will be needed and the users need to register their mobile phones. This is mandatory to all persons
accessing Amira from outside Alba. Go to https://winanalysis.cells.es/manageotp to register your phones
and setup the 2-SV.



https://www.citrix.com/downloads/workspace-app/windows/
https://www.citrix.com/downloads/workspace-app/mac/
https://www.citrix.com/downloads/workspace-app/linux/
https://winanalysis.cells.es/manageotp
https://confluence.cells.es/display/ISS/Connecting+remotely+from+home+to+CELLS?src=breadcrumbs-parent
https://winanalysis.cells.es/

Set up 2-Step Verification

1) Install the Google Authenticator app in your device (mobile phone or tablet)

. L 4 worad B 3
Google Authenticator i o
Google LLC

Habilita la verificacion en dos pasos para proteger tu cuenta de la pirateria. *

1 5% 100 Ma B Strongér Lecurity with | Simple 2stup
40 o r i, - PEG 3 O Gaogle Authenticator CAMTHEA

2) Then, from inside the Data Analysis desktop, go to the link https://winanalysis.cells.es/manageotp/ to enroll
your device (link it to your account):

3) Then go back to your phone, and in Google Authenticator click on the big plus sign ( +) and then click on
Escanear un codigo QR

Proceed to scan the QR code shown in the browser by pointing your phone to the PC screen:

If successful, the Google Authenticator app should show a random 6-digit number that will be changing every
minute:

= Google Authenticator < @

Google: hikingfan@gmail.com

181951 &

—- ' e - —

4) Now go back to the browser in the winanalysis desktop, you should your device listed as enrolled, and you
can even test the connection:


https://winanalysis.cells.es/manageotp/

Actions that should be done each time you want to connect.
1.0pen a browser and go to https://workspace.cells.es
1. e S

2.Type your username and password, remember that your
username usually starts with u, ie u2018093095

3.Click Log On

4.Click Detect Recelver

Welcome to Citrix Receiver

ciTrIx

Receiver

Detect Receiver



https://workspace.cells.es/

5. Allow any Citrix popup
@O ® @ cirixReceiver X o+
< C & workspace.cells.es/Citrix/StoreWeb/

Open Citrix Workspace Launcher?

https:(fworkspace.cells.es wants to open this application.

Open Citrix W

Just a moment, we're detecting if Citrix Receiver is already
installed.

If Citrix Receiver is detected, you will see a window in a few seconds. Please
choose Launch Application.

CiTRIX

Receiver

If no window appears. proceed to download

B | agree with the

CITRIX(R) LICENSE AGREEMENT

Use of this component is subject to the
Citrix Hoense of teoms of Sendce covering
the Citnix product(s) or servcels) with
which you will be using this component.
This compeonent is licensed for use onfy
with such Citrix productis) or senvica(s).

CTX_code EP_T_A124358




-

b, Select the Desktops Section

7. You will be presented with all vour available virtual desktops. For wour case dick on Amira Training

] & @ Citri RBcener X

O & workspace.cells.es/Citrix/StoreWWeb/

Desktops

All (8) Favorites (2]

Amira Training Ansys GTC

Hercules Training Hercules Training

Desktop Tests

Remote PC Access vappspre01




8. A ica file will be downloaded, depending on wour canfiguration it will ask yvou to open it with Citrix Woarkspace autom atically or wvou
should click on it to do so.
9. After a while yvou will be presented with wour dezktop
10, At some point it could appear a window about Citrix Morkspace asking for an account just ignore it
11. You can search "Amira" in the searching tab of Windows:
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12, Accept the license

ke amat e vioeboe sl et moadsenoele

® 1 accept the license I don't accept the license

OK Exit




13, Activate Amira License
2 License Manager 4

Mo valid license found for Amira 2020.2.

Mo icense has been found to start Amira.

Please contact menistrator or perform one of the tallaw

Sefect this opoion if you have received definitive activation codes.

valuate Amira

Select this i if you hawve recerved Demo ativation codes.

Cancel

15. If wou want to browse your experimental data you will find it on £ network unit.
16. Remember that everything. except the £ contents, will be lost after yvour work.



Link for chedule Amira PC

https://drive.google.com/drive/folders/1j-ZLuzev2VD-40rWcn40aJIR _61Cli-u?usp=sharing



https://drive.google.com/drive/folders/1j-ZLuzev2VD-4OrWcn4OaJIR_61C1i-u?usp=sharing

1) transmission signal = Ioe' [ u,(xy.2)dz

2) normalization

i — e_ f ﬂl(x'y,z)dz
IO

3) natural logarithm (has to be applied to the aligned stack)

I
“in) = | wxy. 2z
0

4) crop borders of the aligned In stack symmetrically from the center of the projections (making sure that the
borders are well cropped on all the stack projections): in Imaged Image/Adjust/Canvas size keeping “center”)

5) 3D reconstruction of the absorbance (using tomo3d —w off or even better tomopy gridrec):

I
voxel = —In (—) =1
I

The value of each voxel is in 1/(pixel size) and the normal unit is um-L, if the pixel size used was for
instance 10 nm, you need to divide the value by 0.01.

Ii'near absorption coefficient: u;(z) = on = pu,,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)



After the alighment with IMOD

If you are interest just in the morphological description of your cell you can directly
reconstruct the transmission using the SIRT algorithm implemented in 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 “TomoJ” of imagelJ:

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




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 Imagel 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 Xand Y
and the “make sub-stack” tool for the Z (=number of slice).



Load DATA 1

- o - e - - = Open Data
>egmentation : ®, Filament = Animation & Mul

4 || « Papers » drug Sars_Cov-2 » Control SARS-COV2 » tomo298 »

Organize »  New folder

.
Am I raTM wa Disco local (H: en MacBook Pro de Ana) Name

%| Documents Untitled-files

‘ Downloads =] 20220710_tomo298_3D530

. J" Music =] 20220710_tomo298_3D530_8b
Welcome to Amira Software =

& Pictures segmented_tomogram
e T
i Videos ‘b Untitled

) ia Windows (C)

RECENT DATA \ . . Data (D:)
MISTRAL (L)
Shares links ()
Experiments (v:)

= anperez storage home (Z:)

File name: | 20220710_tomo298_3D530_8b

| AlFiles

OPEN DATA OPEN PROJECT BLANK PROJECT

NEWS FOLLOW US

Select your pre-treated
DATA.tif

o @
Type
File folder
TIF File
TIF File
TIF File

Project




Load DATA

m Arnira - Untitled

File Edit Help

Amira-

m Qut-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

(O) 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
C1IRVF

‘Big’ DATA needs to be loaded into
memory.



Load DATA 3

File Edit Help

‘ i Start | -= Project 3= Segmentation £ Recipes  °%, Filament &5 Animation @ Multiplanar

m Image Read Parameters

Amira-

Welcome to Amira Software

Info

Files: 31
Image Size: 311 slices, 832x968, 1 channel, 1 time step

RECENT DATA Import EW PROJECT
Channel conversion: Channel 1 ~

Object name: 20220710_tomo258_3D530_8b.tif

Resol:tun
L efine: ® bounding box voxel size
Min coord: v 0 0
OFPEN DATA Max coord: 831 967 310 ANK PRDJE[T
Read as multiple files
HELP us
OK Cancel
I'-'-_||:' £ MUNILINTL T NI vl puiace WE
Getting started Q VATl ARI FI
T I 1 Yoy
EXTEND AMIRA WITH FREE ADD-

Learning Center on YouTube T.— g
= e NS

M Donots

AT oo

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




Visualize volume 1

File Edit Project View Window XPand Python Help

i Start =< Project ‘ 2= Segmentation ¥ Recipes %, Filament £ Animation @ Multiplanar
Project View O X 3 ~, PO x x g ’ o — T =
_ _ h o+ Q A &3 ) a @ b E; t’ 4. n b oww Vv é’ R | H Il = = B *
Open Data... |l| 3 |_'| == - D

Voxel Slice @ Cylinder Slice @ Dual Ortho Slices

~
| m = 20220710 _tomo298 30530 _8b.tif .|
|}
W
Properties O
~
. o - COIZEEN.
¥ Data: MO SOURCE
¥ Orientation: ® xy Xz yz
¥ Slice Number: 4 [ ]
¥ Mapping Type: Colormap
¥ Colormap: 0 ‘I...-.-....!.
_ a AT
{ >
auto-refresh Apply
R.E'ad}’ . S[:.lj MEMORY USAGE -

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




Visualize volume 2

File Edit Project View Window XPand Python Help

@ Start |-E Project ‘ ¥ segmentation  #X Recipes "o Filament &5 Animation @ Multiplanar

Project View o X e Q0 0 a4 OB EDE W wrSvE (EN = E
Open Data... Yk |_'| =S : — N

Bounding Box Volume m

-~
EI020220710_tomo298 30530 8b.tif = Daiindineg Dav Unhimn i |
£ 20220710_tomo298_3DS30_8b.tif E‘] (™ boun > ]
[®] Favorites 2 | ™ ¥ Beam Hardening Correction E‘i‘j Bounding Box |?|
Ly i > @ Bounding Box Displays the bounding box of a
Editors > £ Clear History Log spatial data object
: EREEES > £ Create Recipe
Properties e _ i Type: HxBoundingBox
[ Al 5 L Cylindrical Intensity Profile
S 20220710 (. > = Edit New Label Field
) O Create More Info...
¥ Lattice Il ™ Annotate 5 £# Extract Subvolume
¥ Data Infc [ Compute 5 £¥ Filter Sandbox
¥ Memory [ Convert 5 3 Interactive Thresholding
Physical! [ Correlation 5 T Ortho Slice
¥ VoxelSi [ Display 5 EB Ortho Views
¥ Proview- L Geometry Transforms > T ROI Box
g . i i
[ Image Processing 5 ¥ Ring Artifact Removal
auto-refresh [0 Image Segmentation > @ volren
e PRI « ¥ @ Wnlime Renderinn R R
Ready M stop =

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




Visualize volume 3

File Edit Project View Window XPand Python Help
@ Start |-E Project ‘ = Segmentation %K Recipes "%, Filament
Project View 4
Open Data... |E| ) |: == -
m
~

B020220710_tomo258 3D530 8b.tif m Dniindinn Daw Unlimn 88 |

Properties
£ FVE 202207101
¥ Lattice In
¥ Data Infc
¥ Memory
¥ Physical !
¥ Voxel Sizi
¥ Praview:

L

auto-refresh
Ready

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

&5 Animation

T Multiplanar

YR T

£ 20220710 tomo298 3DS30 8b.tif E‘] [ ©
*| Favorites - Beam Hardening Correction . e
’ b g m Ortho Slice | o |
Ly s > @ Bounding Box Visualizes 3D image or scalar data
Editors > & Clear History Log on an orthogonal slice
5 Templates > ¥ Create Recipe :
e ) ; Type: HxOrthoSlice
[ Al > £ Cylindrical Intensity Profile
: = Edit New Label Field
b
IS > © Create More Info...
[ Annotate > £¥ Extract Subvolume
[ Compute > £¥ Filter Sandbox
[ Convert > ¥ Interactive Thresholding
[ Correlation > m Ortho Slice
[ Display 5 EH ortho Views
O Geometry Transforms > 1'3 ROI Box
[ Image Processing 5 £¥ Ring Artifact Removal
[ Image Segmentation > @ volren
— - e « ¥ @ Valuma Rendarinm e

M Stop

MIEMORY USAGE

w B




Visualize volume 4

Click on the module to visualize its attributes.
[ Amira 3D - Untitled AR

File Edit Project WView Window XPand Python Help

i Start |-E Project | == Segmentation i, Recipes = Filament & Animation @ Multiplanar
Project View e e O X S ‘Q ‘ ¢ Q O 8 @ EES B v T S SN S ‘  HE
Open Data... | | W |22 : — —

Voxel Slice @ Cylinder Slice @8 Dual Ortho Slices

Fa
| == 20220710_tomo298_30530_8h.tif @ m= Bounding Box @ |
OO0 Ortho Slice(2) Ty
A
Properties O x
Fa
WU Ortho Slice(2) e K ?
E Data: 20220710_tomo298 3D530 8b.iif ~ =P
¥ Orientation: ® xy Xz yz
¥ Slice Number: | ] P 155
¥ Mapping Type: Colormap
X olormap: 0 d N 255 Edit
¥ Options: adjust view bilinear view lighting
¥ Frame: ¥ show width: 1 .
- P
auto-refresh Apply
EEL M stop MEMCHY USAGE -

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



Visualize volume 5

m Arnira 30 - Untitled —

File Edit Project View Window XPand Python Help

i Start - Project | = Segmentation L5 Recipes  “%, Filament £ Animation @ Multiplanar
Project View e e o X *‘Q|+ Q & 8 @& » i @ =» H>>|- »
Open Data... |£| 3 |_'| == I

Vouxel Slice @ Cylinder Slice @ Dual Ortho Slices

-y
| == 20220710_tomo298_30530_8b.tif @ m= Bounding Box @ |
OO Ortho Slice(2) D)
b
Properties O X
oy
Y Ortho Slice(2) e b ?
i Data: 20220710_tomo298_3D530_8b.tif ~ =
¥ Orientation: ® xy Xz ¥z
¥ Slice Number: 4 i P 155
¥ Mapping Type: Colormap
¥ Colormap: 24 m 194 Edit ~
¥ Options: adjust view bilinear view lighting s i-k
¥ Frame: ® show width: 1 [ |
- At
auto-refresh Apply
EEL M stop MEMIOERY USAGE -

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

contrast histogram.




Visualize volume 6

m Arnira 30 - Untitled —

File Edit Project View Window XPand Python Help

@ Start |-E Project ‘ = Segmentation £ Recipes o} Filament & Animation m Multiplanar
Project View e e O X [ |Q | $d Q O 8 » i@ » @ | e
Open Data... |L| 3 |_—| =Z : — —

Voxel Slice @ Cylinder Slice @ Dual Ortho Slices

b o
| ==20220710_tomo298_3D530_8b.tif @ m= Bounding Box @ |
OO10rtho Slice(2) Ty
L'
Properties O X
Fa
~WR¥ Ortho Slice(2) T b ?
¥ Data: 20220710 tomo298 30530 8b.tif ~ w=p
¥ Orientation: ® xy Xz yz
¥ Slice Number: | [ ] P 155
¥ Mapping Type: Histogram
¥ Contrast Limit: 1
¥ Options: adjust view bilinear view lighting
¥ Frame: # show width: 1 [ |
- L'
auto-refresh Apply
EEL M Stop MEMIRY USAGE -

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

contrast histogram.




Visualize volume 7

[ Amira 30 - Untitled

File Edit Project View Window XPand Python Help

i Start |-E Project | == Segmentation £3 Recipes "%, Filament 3 Animation T Multiplanar
Project View i i o X E|Q|+ Qo0 & »i@» H»‘-»
Open Data... |L| X |_.| == —

Voxel Slice @ Cylinder Slice @ Dual Ortho Slices

L .
| = m 20220710_tomo298_3D530_8h.tif @ mE Bounding Box .I
OO Ortho Slice(2) i
A
Properties O X
Fa
[~V Ortho Slice(2) T b ?
¥ Data: 20220710 tomo298 3DS30 8btif ~ w=p
¥ Orientation: ® xy Xz ¥z
¥ Slice Number: | & P 155
¥ Mapping Type: Histogram
¥ Contrast Limit: 1
¥ Options: adjust view bilinear view lighting
¥ Frame: ® show width: 1 [ |
- LT
auto-refresh Apply
RE‘ﬂd}r .S[::l] MEBMORY USAGE -

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

data)




Visualize volume 8

2 Amira 30 - Untitled

File Edit Project View Window XPand Python Help

i Start == Project ‘ == Segmentation ¥, Recipes "= Filament & Animation I Multiplanar
Project View e e O X [ |.‘Q | ¢ Q O O @ » i@ » g » ‘ o =
Open Data... |£| 3 |_' == : - -

Voxel Slice @ Cylinder Slice @ Dual Ortho Slices

ray
| =W 20220710_tomo298_30530_8b.tif @ m = Bounding Box .|
OO 0rtho Slice(2) Ty
L
Properties O X
ray
[~V Ortho Slice(2) L h ?
¥ Data- 710 tomn?9% NS Bhtif =ik
¥ Orientation: Xy ® xz ¥z
X Slice Number: 4 ] » 546
¥ Mapping Type: Histogram
¥ Contrast Limit: 1 —
¥ Options: adjust view bilinear view lighting
¥ Frame: ¥ show width: 1 .
- LT
auto-refresh Apply
Ready M stop MEMDRY USAGE -

Orientation-Slice Number : selecting slice along a another perpendicular direction

(respect to the data)




Visualize volume 9

2 Amira 30 - Untitled

File Edit Project View Window XPand Python Help

@ Start == Project | == Segmentation £ Recipes *o; Filament £ Animation m Multiplanar
Project View e e o X Y |Q | d Q O O @ » @ v ew» | H >
Open Data... |£| | |_'| =S : - —

Woxel Slice @ Cylinder Slice l§ Dual Ortho Slices

_ OO Ortho Slice(2)
| = m 20220710_tomo298_30530_8b.tif @

mm Ortho Slice .I

m = Ortho Slice(3) @ |

Properties
W oiosia «
! Data: 20220710_tomo298 3D530 Bb.tif ~ =
¥ Orientation: xy ® xz ¥z
¥ Slice Number: 4 ® 250
¥ Mapping Type: Histogram -
| ¥ Contrast Limit: 1
¥ Options: adjust view bilinear view lighting
¥ Frama- B chow  wirdth- 1 ||
auto-refresh
Ready Mstop = e -

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.

[ Armira 30 - Untitled

File Edit Project View Window XPand Python Help

i Start |-E Project | == Segmentation 4 Recipes "o} Filament &5 Animation T Multiplanar
Project View i i 0 X h |Q | $ QO O @& » B i »im|
Open Data... |L| X |_.| == — _

Voxel Slice l§ Cylinder Slice @ Dual Ortho Slices

)
m = Ortho Slice(2) .I
| == 20220710_tomo298 3D530_8b.tif @
mm Ortho Slice E
(] \ _-
O3 Ortho Slice(3) - D]
b s 7 :—_
Properties O X e i ! ' f ; ,_
N ~ =
=
= ,_g"|u Ortho Slice(3) L h ? &=
¥F 2 Data: 20220710_tomo298 30530 8b.tif ~ =P ™~
F i Orientation: Ky xz @ yz .
P2 Slice Number: | [ ] > 693
¥ g Mapping Type: Histogram =
£ ontrast Limit: 1 . -.._
¥ &  Contrast Limit —
¥F 2 Options: adjust view bilinear view lighting —
; :‘1‘? Frama- 2l chooane  weidthe 1 || R4 _—

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 modm-

B Amira 3D - Untitled

File Edit Project View Window XPand Python Help

i Start |-E Project | #: Segmentation % Recipes < Filament &5 Animation T Multiplanar
Project View N N O X ‘|“+ Q o0 & »i @ » H>>|->>
Open Data... LI KL

Woxel Slice @ Cylinder Slice @ Dual Ortho Slices
Ogjortho Slice(2)

| = = 20220710_tomo298_30530_8b tif @

™ Viewer Toggle (H)
The check boxes control the visibility of the
ohject in viewers.

You can hide all visualizations from the
active viewer excepted those assocdiated with

Properties the selected objects clicking on H

I ortho siicei2)

¥ i Data: 20220710 tomo298_ 30530 _8b.tif ~ =P

¥ Orientation: xy ® xz yz

¥ Slice Number: « ® > 250

¥ & Mapping Type: Histogram e

¥ Contrast Limit: 1 i

¥ 2 Options: adjust view bilinear view lighting —

; :’1‘? Framea- 2 chrw width- 4 - i _'
auto-refresh Apply - = T -

Ready Wstop o =

Hide the visualization of any modules (blue = visualization module) by de-selecting the

blue box.




Visualize volume 12

Change the visualization orientation using the ‘slice” and ‘Resample Transformed Image’ module.
B Amira 3D - Untitled R A - m|

File Edit Project View Window XPand Python Help

i Start |-E Project | == Segmentation £ Recipes "%, Filament & Animation M@ Multiplanar
Project View e e o X .|Q|+ Q <& O @& »: @ » H>>|- »
Open Data... |£| Y || =2 3 N

Voxel Slice @ Cylinder Slice @ Dual Ortho Slices

Pl
: m m Ortho Slice(2) .I
| == 20220710 tomo298 30530 8b.tf @
OO 0rtho Slice =
m= Ortho Slice(3) @ | i .
v :
Properties O X =
Fat
B ooese o N0
PO Data: 20220710_tomo298_30530_8btif ~ =
¥ Orientation: ® xy X ¥I
I Slice Number: 4 @ F 0
L I Mapping Type: Histogram
L Contrast Limit: 1
¥ Options: adjust view bilinear view lighting
; f‘? Frama-* Al chirvar  wndthe 4 || 4
auto-refresh Apply - = = PEERE
Ready M Stop MEMORY USEGE i

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

qguantifoil.



Visualize volume 14

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

File Edit Project View Window XPand Python Help

@ Start =< Project ‘ = Segmentation £, Redipes “o; Filament & Animation I Multiplanar
Project View e e Ox .‘Q|+ Q & & & & @ P E I o« w »‘- »
Open Data... |L| X |_. == S

e
/ mm Ortho Slice(2) @
Ty
£ 20220710 tomo298 30530 8btif ~ [ [P |slice ©

Objects (8)
& Align Slices (Geometry Transforms)

>

[ Favorites 2 | " 43 Beam Harden

[&) Recents > @ Bounding Bo: & Isocontour Slice (Display)
S— Editors > L} Clear History  “# Height Map Slice (Display)

2 Templates ) £ Create Recipe '_. LT Sllce_ [Dlspla}r]
— e “& Bar Chart Slice (Display)
= v - [Oa ). & Cylindrical Ini ¥ Auto Align Slices (Recents, Geometry Transform
¥ Lattic [] Animate b 2 editNewLab¢ @ Ortho Slice (Favorites, Recents, Display)

Tm Slice (Recents, Displa
x Data [] Annotate 5 £ Extract Subvo _[ play)
= £ Filter Sandb Former Objects (3)
I . n .

¥ Mem [ Compute > tiersandbe & BumpSlice -> Slice (Recents, Display)
X Physi [ Convert > £ Interactive T T Embossed Slice -> Slice (Recents, Display) o
. : Tm Ortho Slice
¥ voasl [ correlation > _
¥ ore [ Display 5 Ed ortho Views
LA |

[0 Geometry Transforms > T ROI Box

[ Image Processing 5 &£} Ring Artifact Removal

auto-refresh [ Image Segmentation > @ volren
lm s s i « ¥ @ VUnlume Renderinn R
REﬂd)l’ . S[:Il:l MEMORY USHGE -

Create the ‘slice’ module: right click on the data.

You can find any module that doesn’t appear in the list using the searching



Visualize volume 16

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

[ Amira 30 - Untitled
File Edit Project View Window XPand Python Help

i Start | - Project ‘ = Segmentation ¥ Recipes “«, Filament £ Animation T Multiplanar
Project View [ 4 m |»
Open Data... |l| 3 |_| =

Cylinder Slice @ Dual Ortho Slices

mm Ortho Slice(2) @

| & m 20220710 _tomo298_30530_8b.tif @

e -
. ‘{ mm Ortho Slice .l -

Properties Ox
CaY

¥ > Data: 20220710_tomo298 30530 8b.tif ~ wp

¥ Orientation: Xy ¥z yz

¥ Translate: 4 ® 155

¥ Mapping Type: Colormap

¥ Frame: M show width: 1 .

¥ Options: adjust view rotate M immediate & fit to points lighting

¥ Sampling: fine ~ interp. data interp. texture square texels maove low res.

¥ Transparency: ® None ET Alpha

x —r hd
g >

¥ auto-refresh

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.

e DPH Amira [ N ) DPH Amira

Open Data MY+ Q0 s N 0B BT

Do s

4

Open Data..

Data:

Orientation:

Orientation:
Translate:

Translate:

Mapping Type:
> Mapping Type:
Contrast Limit 2 v 1pping Type:

Contrast Limit
Frame:
Options:

sampling:

Open Data.

Cngr i ot rvscs J oo sice |

Translate:
Mapping Type
Contrast Limit
Frame:

Options

|

sampling:

=

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.
[ Amira 3D - Untitled A - X

File Edit Project View Window XPand Python Help

@i Start |-E Project ‘ = Segmentation ¥ Recipes “#, Filament 3 Animation I Multiplanar
Project View e e o X ‘ [ 3 ‘ I QO O & & W w B« w Y »im|»
A E |L| &Y |_| == : — —
sice Bounding Box
mm Ortho Slice(3) @
EI020220709_tomo291_3DS30.tif -
al . mm Ortho Slice(2) @ |
m B Ortho Slice @ T e e
Properties O X
= _JURNE 20220709 tomo291_3D530.tif i $ ?
¥ Lattice Info: 884 x 972 x 423, uniform coordinates 5;
¥ Data Info: grayscale, 8-bit unsigned, min-max: 0...255 |
¥ Memory Size: 346.6 MB |
¥ Physical Size: 883,971,422 from0,0,0
¥ Voxel Size: 1x1%1 :!;..:
¥ Preview: % e 24
[ i NI R -]
RE"Edy B sto p MEMORY USALGE -

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




Visualize volume 16

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

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.

X (s s aceesio @ If you now visualize the transformed data using the

reoQEsooowRBBRe |2

- orhtoslice module you still have the “right orientation™
R defined with the slice one. We have performed the
: - equivalent of the re-slice transformation in ImagelJ (but in a
R | more efficient way!)
P T \ = 2 Computational modules are in general in RED.
[ tnimate prcs | Cpon |
g —(mene)

Contrast Limit:




Segmentation Editor

[ NON )
8 Amira 3D - Untitled

DPH Amira

File Edit Project View Window XPand Python Segmentation Selection Help

i Start -= Project ~ | % Segmentation | %2 Recipes “o; Filament 5 Animation @ Multiplanar
Segmentation Editor OX Q|+ Q2 0 aa 0% BB w vl m0n= =
Image: 20220709_tomo291_30530.tif w & X
Label field: 20220709 _tomo291_3DS30. New Rename Delete
MATERIALS
Color Name 3D 2D Colorize Lock  Sele
. Exterior (Not Assigned) a Sele
. Inside v B Sel
.
,..‘;
Add Delete Locate
“ DISPLAY CONTROL 2D Crosshz

‘ h 2

o Crosshairs Slices Volume rendering
SELECTION
F @0 oD m <€ >
#® Volume Current slice & Show in 3D @ Mo selec [ ] 208 f422
T
< »

MIEMADRY USAEE

Ready M Stop =




Segmentation Editor 2

m Amira 3D - Untitled —

File Edit Project View Window XPand Python |[Segmentafion| Selection Help

@ Start - = Project 2= Segmentation ¥, Recipes “o; Filament &5 Animation T Multiplanar
Segmentation Editor o X k4 + QO O & 4 o B R D e N %y LB N ‘ n ‘ = ==
oy
Image: 0220709_tomo291_3D530.transformed -
Xy @ 14 Q
Label field: 0220709 tomo291_3DS30. New Rename Delete
MATERIALS
Color Name 3D 2D Colorize Lock  Sele
. Exterior (Not Assigned) B sek
. Inside v B se
Add Delete Locate § L
- :
' DISPLAY CONTROL 2D Crosshz

d h ;

¥ Crosshairs Slices Volume rendering
SELECTION
F o ® 0O o m <€ » &
® Volume Current slice & Show in 3D @ Mo selec [ ] 208 f422
< >

MIEMORY USAGE

M stop =

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

[ Arnira 30 - Untitled (AT

File Edit Project View Window XPand Python Segmentation Selection Help

i Start - < Project 2=+ Segmentation T, Recipes *=, Filament 5 Animation @ Multiplanar
Segmentation Editor BIPS k% ¢ Q & O & & 0 B w4 W Y -3 i H |II | = ==
WMATERIALS -~
XY .
Color MName 3D 2D Colorize Lock Sele @ 14 Q
. Exterior (Not Assigned) B sek
. Inside W B sek
Material3 v B sek
Add Delete Locate
' DISPLAY CONTROL 2D Crosshz

o Crosshairs Slices Volume rendering -
SELECTION 1
F o ® 0 o o £ (> &
®» Uolume Corez;oslice &8 Show in 3D @ No selec
M 2 N ® wml o mM e 7@
o All slices ® 208 /422
Coalact Il 4
< >

MEMORY USAGE

M stop =

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
orin 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

[ Amira 3D - Untitled

File Edit Project View Window XPand Python Segmentation Selection Help

@ Start - < Project 2= Segmentation i, Recipes “», Filament =T B @ Multiplanar
Segmentation Editor 4 A % + Q O O &
MATERIALS -

. XY

Color Name 3D 2D Colorize Lock Sele

. Exterior (Not Assigned) a Sele
. Inside v B Sek
Material3 ) B sek
Add Delete Locate
' DISPLAY CONTROL 2D Crosshz
2D 0 | 255 Edit ~
S,
& Crasshairs Slices Volume rendering - -
SELECTION

F o ® 0O o m <€ » &

® Volume Currant olos 8 Sl i S0 @ Mo selec

A 2 N ® ul M e ¥ @

o Al slices ®

Coala—t =0l v
< »

Editor 4

208 [ 422

WIEMADEY S LEE

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!

o B



Semi-manual segmentation of a

mitochondrionl

2 Amira 3D - Untitled
File Edit Project View Window XPand Python Segmentation Selection Help

@ Start - = Project 2= Segmentation ¥, Recipes “o; Filament &5 Animation T Multiplanar
Segmentation Editor o X A} ¢ QO O & & 0P DB E N HSLE R ‘ n ‘ = ==
. Exterior (Not Assigned) B selk” " —
B inside v B Selk XY ® 11 Q
Material3 v B sek
Add Delete Locate
' DISPLAY CONTROL 2D Crosshz

d h
. 3

o Crosshairs Slices Volume rendering {
SELECTION
F o ® 0 oD m € > |
#® Volume Current slice & Show in 3D @ Mo selec -

MN8N ® w mM Y Z R

L] 12
s = o ©®

¥ Auto hide cursor Select only current material [ 179 f422

< ¥
MEMORY USAEE

M Stop -

1) Zoom on the mitochondrion.
2) Select the Brush tool and its dimension




Semi-manual selection of a mitochondrion2

[ Amira 30 - Untitled

File Edit Project View Window XPand Python Segmentation Selection Help

i Start - = Project 2+ Segmentation £¥; Recipes Filament £ Animation @ Multiplanar

Segmentation Editor

OX i h [+ o0

4 & 0B BB« W LE E|N|= m
. Exterior (Not Assigned) B sel”
B inside v B selk Xy
Material3 v B sek
Add Delete Locate
v DISPLAY CONTROL 2D Crossh:
) | ) Y | ~
d h
o E NN
n
¥ Crosshairs Slices Volume rendering
SELECTION
s epe G T g 0 b
® Volume Currentslice & Show in 3D Active selec 7 >
N s.m
M O N @ ua m % Y @
@ 25 £
c s 0 @ s
¥ Auto hide cursor Select only current material ® 173 1422
v
< >
= MEMORY USAGE
\ -

CREATE the rough Selection:
3)

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.
4) Dot every 5slices.




Semi-manual selection of a mitochondrion3

[ Amira 3D - Untitled
File Edit Project View Window XPand Python Segmentation |Seléction| Help

: : . | Grow » .
Start Project 2 Segmentation Recipes Fi Multiplanar
———————— Shrink »

Segmentation Editor Fill > Q O D & @ L P wm ! o« L
. Exterior (Not Assigned) — 5 —
B inside o @ 111

»
Material3 v fvert
Snakes ...
Make ellipse
Add Delete Interpolate Ctri+l
Wrap Ctri+W
' DISPLAY CONTROL 2D Crosshz

d h

o Crosshairs Slices Volume rendering

SELECTION

a8 E B O m < » @

® Volume Current slice & Show in 3D Hidden selec F

-,
A 2 N ® a m N 7 @
@ 25
. o o O

& Auto hide cursor Select only current material @ 217 /422

< > ¢ v

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

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

MIEMORY USAGE




Semi-manual selection of a mitochondrion3

[ Amira 3D - Untitled

File Edit Project View Window XPand Python Segmentation Selection Help
i Start - = Project |§ Segmentation ‘ ¥ Recipes “o; Filament 5 Animation T Multiplanar
Segmentation Editor oXx .‘Q|+ Q o 8 & & G B e I o« - N & v B -‘II‘= =
. Exterior (Not Assigned) a Sele ™
B inside o B Selk XY
Material3 v B sek
Add Delete Locate
' DISPLAY CONTROL 2D Crosshz
d b
o Crosshairs Slices Volume rendering
SELECTION
F o ® 0O b m < » @
® Volume Current slice & Show in 3D Hidden selec
M SR N ® al p Ny @
a
® 25
s s 0o O
¥ Auto hide cursor Select only current material D 191 /422

<
Ready

CREATE the rough Selection:

MIEMORY USAGE

o B

4) Take a look to it in the 3D viewer. Your selection are the pixel in the red.

5) Add them to the selected materials (Material3 in this case) using +. Be sure that the Volume option is selected.
6) 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
T _

File Edit Project View Window XPand Python Segmentation Selection Help

[ Amira 3D - Untitled

Start Project |§ Segmentation ‘ Recipes Filament Animation Multiplanar
Segmentation Editor O X A} QO & & I I w % a ‘ ‘
AT T Py ° . i
o Crosshairs Slices Volume rendering
XY :
SELECTION R 11 Q
& o @8 o <€ » o
® Volume Current slice 8 Show in 3D Hidden selec

A e N ® u ma Y 7R

% All slices & Draw limit
Relative range

& Same material only

Contrast threshold:

Masking 64 “_ g7 Edit - g

Preview 2D 3D

Pos: 615 314 176 Index: 616 315 177
) , : & 176 £ 422
Material: Exterior Intensity: 88 L
< b < o
Read)l MIEMDRY USAGE -

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 +




& Amira 3D -
File Edit P Xand P

Semi-manual selection of a mitochondrion4

Rename Delete

lorize Lock Sele

vvvvv

@ Multiplanar

by QO & @

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

B Amira 30 - Untitled
File Edit Project View Window XPand Python Segmentation Selection Help

& Start - = Project ]g Segmentation ‘ L¥; Recipes “«; Filament £ Animation @ Multiplanar
Segmentation Editor ox [ Y ‘% ‘ Q & & & a e P v B « % v B H | n ‘ = =
T 253 it v
(emlr h XY Y
"mE. 4
¥ Crosshairs Slices Volume rendering "'\
SELECTION \\\
%
7 >® 0 Esd | 1 % 5
® Volume Current slice & Show in 3D Hidden selec Y
\
A /N @ wl M % Y & iy
¥ All slices & Draw limit I‘\\ \
Relative range 5
'\

¥ Same material only

Contrast threshold: h 229.66

62 Edit & 176 /422

Masking 0 d

£
REBd}’ m ;1‘]1,; MEMORY USAGE -

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 particle.




Ending the segmentation

1 MIVMNUA ISV DU

m Armira 3D - Untitled Actualizado

File Edit Project View Window XPand Python Segmentation Selection Help

Start Project |§Segmentation ‘ Recipes Filament Animation Multiplanar

Segmentation Editor R 4 A} QOO0 & & o % ® ™ « O & o ‘ |

. S

d | [ XY Q 111 Q T

o Crosshairs Slices Volume rendering
SELECTION

o ® 0O oM ¢ » o

® Volume Current slice & Show in 3D Hidden selec
A 2 N @ wm mM Y 7 @

@ All slices | #*| Draw limit

@ 176 / 422 ) | 582 /283

Relative range

o Same material only

Contrast threshold:

62 Edit @ 619 /971 /

Masking 0 d

4 >

WIEMADEY S LEE

Ready

You should check the quality of your segmentation looking also to the other planes.
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[ Amira 3D - amira_remdesivir.hx

File Edit Project View Window XPand Python Help

@ Start ‘ roject £ Segmentation £ Recipes *%; Filament & Animation @ Multiplanar
- O 0 x PR > o =
Project View ‘77‘ 0 X h““!‘qe@’.\’.\ e B ® B « O wvé’va‘-‘lla-::-‘j‘
Open Data... (36 == : —
Ortho Slice § Bounding Box m
[ m = 20220612_tomo271_3DS30_Remdesivir_24h.tif .] w= Ortho Slice @
28202206 mo271_3D530, 24h.
OIE120220612_tomo271_3DS30_Remdesivir. 24h. == Bounding Box @
£ 20220612_tomo271_...esivir_24hJabels v [ [P |label 4 (>}
X Favorites > |~ £ Adjust Colors Of La Oects(l) - -
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£ Extract Subvolume I '
Properties O Animate > [
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E WO 20220612, tomo271.30530 Remll e T O] > % Generate Surface =
¥ Lattice Info: g [ Convert > M Ortho Slice
¥ Data Info: l: (3 Correlation > 1V ROt Box
¥ Memory Size: 3 [0 Display > & o
¥ Physical size: - [0 Geometry Transforms > @ Volume Rendering
x e . [ Image Processing > @ Voxelized Rendering
x oxel Size: e
[ Image Segmentation > .t z
£ Preview: TR e s
.
¢’ s
¥ Master: NOSOURCE v = &
¥ Image Data: 20220612_tomo271_3DS30_Remdesivir_24h.transformed v~ =p \
S H el \
hd Shared Colormap: Edit | A 5
wEwoRY UsaGE
Ready M Stop 10%

9:58

; ~ ESP :
pel Type here to search R =R ES  22/01/2024 L

Create the computational module
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File Edit Project View Window XPand Python Help

@ Start -Z Project £ Segmentation £ Recipes *%; Filament & Animation @ Multiplanar
Project View » ‘ 3 ‘ QOO &
Open Data... YR

Synchronize Ports
[ m = 20220612_tomo271_3DS30_Remdesivir_24h.tif .] w= Ortho Slice @

[ == 20220612.tomo271_30s30. 24

OV\{—,
]
[ 2 ® 20220612_tomo271_3DS30_Remdesivir. 24h.labels (] Bounding Box @

Data (->20220612_tomo271_3DS30_Remdesivir_24h.labels)

Intensity Image
@

Properties 0O X

- IR ?

Data: 20220612_tomo271_3D530_Remdesivir_24h.Jabels ~ =p

¥ Intensity Image: NO SOURCE v =

.3 Interpretation: ® 3D XY planes

¥ Measures: basic b2

auto-refresh Apply
Ready

L Type here to search

Right click on the white square and connect “Int

Label Analysis2

ge " to the DATA (the transformed one of course.

A L1 Q)

MEMORY USAGE
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[l DPH Amira - Desktop Viewer
[ Amira 3D - amira_remdesivir.hx

File Edit Project View Window XPand Python Help

@ Start -Z Project ‘ £ Segmentation £ Recipes *#{ Filament & Animation i Multiplanar
5 (m] . . " > o =
Project View ) OoX }““f‘q o % e B « -V - ‘.‘“ =2=-‘ Tables
Open Data... % 7

TEEPrT

- F 1 Vol 3d Area3d
[ W m 20220612_tomo271_3DS30_Remdesivir_24h.tif .] m= Ortho Sl .] 'olume! rea
A rtho Slice Mean 7.07771e+06 407941.8
Z Min 00 0.0

[= 20220612_tomo271_3DS30. ivir_24h. (]
- | \{ Bounding B M 1.64362e+07 9671903
[ == 20220612 tomo271_30530_Remesivir 24 labels @ QUACHE 20X x €

Median  2.88872e+06 253051.4
Variance 3.97162e+13 1.25795e+
Kurtosis -1.33566  -1.008

Skewness 0.398058 0.578856

| = 20220612_tomo271_3DS30_Remdesivir_24h.Label-Analysis* (]

Volume3d  Area3d
0.0 0.0

1.64362e+7 4115254
2.88872e+6 2530514

Data: 20220612_tomo271_3DS30_Remdesivir_24h.labels ~ = =p v 8.985%+6  967190.3
Intensity Image: 20220612_tomo271_3DS30_Remdesivir_24h.transformed v~  =p
Interpretation: ® 3D PARVELT

Measures: basic

auto-refresh

Ready

Then click apply. Wait.
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' DPH Amir. esktop Viewer
m Amira 3D - amira_remdesivir.hx
File Edit Project View Window XPand Python Help

@ Start -2 Project = Segmentation % Recipes *« Filament £ Animation ™ Multiplanar

Project View 0oX
Open Data... ‘ il ‘ ‘

D@+ + o/

Volume3d  Area3d  BaryCenterX BaryCenterY BaryCenterZ M Material
[ == 20220612 tomo271_30530_Remdesivir_24h.iif @ | T e iz SYCSiien SRyUSnIIS SaYL S iere B Nen et
S0 hE Mean  7.07771e+06 4079418 469362 420567 97.591 408335 25

[ == 20220612 tomo271.3s30. - 24h i©® Min 00 00 00 00 00 00 10
- = Bounding B M 1.64362e+07 9671903 74458 781054 143046 630041 40
[ == 20220612 tomo271_30530_Remclesivir 24 labels .‘»\ ounding Box @ ax et

Median  2.88872e+06 2530514  556.819 511.891 125.014 558729 3.0
A Variance 3.97162e+13 1.25795e+11 78769.0 79035.9 3238.22 599.556 1.25
I m = 20220612_tomo271_3DS30_Remdesivir_24h.Label-Analysis* @ = Kurtosis -1.33566 -1.008 -0.805741 -1.06925 -0.713303 -0.862758 -1.36
Skewness 0.398058  0.578856  -0.912269 -0.301668 -1.08511 -0.915116 0.0

Volume3d  Area3d  BaryCenterX BaryCenterY BaryCenterZ Mean Materials
0.0 0.0 0.0 0.0 0.0 0.0 Inside
1.64362e+7 4115254 744.58 781.054 122.304 63.0041 Material3
2.88872e+6 2530514 556.819 511.891 125.014 55.8729 Material4
Data: 20220612_tomo271_3DS30_Remdesivir_24h.labels v = - | 8.985%+6 9671903  576.047 389.324 143.046 44.457 Material5

Properties

Intensity Image: 20220612_tomo271_3DS30_Remdesivir_24h.transformed v~ =p
Interpretation: ® 3D XY planes

Measures: basic

auto-refresh
Ready

= 10:04

AL Type here to search 22/01/2024

The result of the Label Analysis will appear both as a new object connec
Analysis and as a TAB on the right with the numerical results.
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[ DPH Amira - Des
[ Amira 30 - amira_remde

File Edit Project View Window XPand Python Help

@ Start - Project ‘ = Segmentation £ Redpes “, Filament E3 Animation m Multiplanar

Project View N 0o x S ‘T| Qo0
Open Data... ‘. ) ‘ e

TLLLT

— " Volume3d  Area3d  BaryCenterX BaryCenterY BaryCenterZ Mean index Materials
| Co e e A el 2 .I = Ortho Slice @ Mean  7.07771e+06 407941.8  469.362 420.567 97.591 408335 25
@ = 20220612 tomo271_3D530_Remlesivir 24h.transformed @ o @ oo 9 o & y i
T e ) m = Bounding Box @ Max 1.64362e+07 9671903 74458 781.054 143.046 63.0041 4.0
= = = = Median ~ 2.88872e+06 2530514  556.819 511.891 125.014 558729 3.0
Variance 3.57162e+13 1.25795e+11 78769.0 790359 3238.2 599.556 125
W 20220612 _tomo271_3D530_Remdesivir_24h Label-Analysis* Kurtosis -1.33566  -1.008 -0.805741  -1.06925 0713303 -0.862758 -136
Skewness 0398058  0.5788%  -0.912269  -0.301668  -1.08511 -0.915116 0.0

Volume3d  Area3d  BaryCenterX BaryCenterY BaryCenterZ Mean index Materials
0.0 0.0 0.0 0.0 0.0 0.0 1 Inside
1.64362e+7 4115254 74458 781.054 122.304 63.0041 2 Material3
2.88872e+6 253051.4 556.819 511.891 125.014 55.8729 3 Materiald
Data: 20220612_tomo271_3DS30_Remdesivir_24h.labels ~ = o 8.985%e+6  967190.3 576.047 389.324 143.046 44457 4 Material5
Intensity Image: 20220612_tomo271_3D530_Remdesivir_24h.transformed ~ =

Properties

Interpretation: ® 3D XY planes

Measures: basic

auto-refresh
Ready wEMORY UsAGE

ESP 10:06

H 2 Type here to search A~ ) S 22/01/2024

You can change the computed quantities and define a new measurements group
clicking on ... in Measures
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[l DPH Amira - Desktop Viewer
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File Edit Project View Window XPand Python Help
@ Start | Project | £ Segmentation 5 Recpes  “o{ Filament &5 Animation T Multiplanar

Project View O X
Open Data...

Syn & Ports o ¢+ &+ a6

20220612_tomo271_30530_Remdesivir_24n.1if @ - 5 _Vu\uTﬂd A.’::?': j:;};é;ﬂterx fzaorjgc;men‘ ?;ﬁienterz mm;g;, er;dex Materials

=W 20220612 tomo’ 0.0 0.0 0.0 0.0 1.0
T 203 744.58 781.054 143.046 63.0041 4.0
151.4 536.819 511.891 125.014 55.8723 30
Custom measures: & Measures selected in the group: 795e+11 78769.0 79035.9 3238.22 599.556 1.25

mE 20220612 _tc Name e ] -0.805741 -1.06925 -0.713303 -0.862758 -1.36

Name Formula p o o o

r—— " 3856 0912269 0301668 -1.08511 0.915116 0.0

Area3d

BaryCenterX ea3d  BaryCenterX BaryCenterY BaryCenterZ Mean index Materials

EavContery 0.0 0.0 0.0 0.0 1 Insidk

BaryCenterZ - . s 4 ——

Mean tive 744.58 781.054 122.304 63.0041 2 Material3
556.819 511.891 125.014 558729 3 Material4

4

576.047 389.324 143.046 44.457 Material5

=1 20220612 tomo.  Choose a measure group:  basic

Native measures:

Name Formula
~ Histogram
HistoKurtosis

HistoMean
HistoPeak
HistoQuantile10
HistoQuantile25
HistoQuantile50
HistoQuantile75

D000 000D

HistoQuantileso

Cancel
auto-refresh

>

—
Ready M stop 0%

EP 10:09
]

o] 15T [Feps e
/0 Type here to search ~ T ) T ma

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
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Name Formula
B m 20220612 tomo271 30530 Remdesivir 24h.transfon  Name: Formula

! - HistoPeak = Native
= m 20220612 tomo271 30530 Remdesivir 24h.labels

Properties

Data: 2022061
Intensity Image: 2022061 Native measures:

Interpretation: ® 3D Name Formula
» Cooccurrence

> Feret

> Geometry

~ Histogram

Measures:

HistoKurtosis
HistoMean
HistoPeak
HistoQuantile10

HistoQuantile25

00D

HistoQuantile50

Cancel

auto-refresh

[ Ready

MEMORY USHSE
M Stop

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.

w B




[l DPH Amiira - Desktop Viewer
[ Amira 3D - amira_remdesivir.hx

File Edit Project View Window XPand Python Help
@& Start Project ‘ > Segmentation 4¥; Recipes *#, Filament £ Animation @ Multiplanar

Project View 0O X
Open Data...

1 B

HistoPeak di Material
[ mm 20220612_tomo271_3DS30_Remdesivir_24h.tif .] w = Ortho Slice @ istoPeak Index aterials

Mean 231011 25
[ == 20220612 tomo271_3D530_Remclesivir24h. © Min 00 10
S w = Bounding B M 52959 40

[ == 20220612.tomo271.30530_Remdesivir 24h.labels ) ounding Box @ 3:_
Median  52.959 3.0
Variance 549.35 1.25

= Kurtosis -1.83033  -1.36
[ mm 20220612_tomo271_3DS30_Remdesivir_24h.Label-Analysis* @ :f SIS
Skewness 0.128485 0.0

HistoPeak index Materials
0.0 1 Inside

0.365234 Material3

2
52.959 3 Material4
4

Data: 20220612_tomo271_3DS30_Remdesivir_24h.labels v  =p

39.0801 Material5

Intensity Image: 20220612_tomo271_3DS30_Remdesivir_24h.transformed ~  =p
Interpretation: ® 30 XY planes

Measures: HistogramPeak

auto-refresh

Ready

10:20
L Type here to search 22/01/2024 o




Arithmetic module

i DPH Amira - Desktop Viewer
[ Amira 3D - amira_remdesivir.hx

File Edit Project View Window XPand Python Help

@& Start ‘ < Project ‘ £ Segmentation 4%, Recipes *s Filament &3 Animation @ Multiplanar

Proect view _ OX A [A]4 QC 0 @& 0 BBHBE MWD wuvsomimn=
Open Data... ‘ 'Y ‘ 3 —— —

Bounding Box
m = 20220612_tomo271_3DS30_Remdesivir_24h.tif .] /+ m = 0rtho Slice @
/

E020220612_tomo271.3DS30_Remdesivir. 24h.transfo
= m 20220612_tomo271_3DS30_Remdesivir 24h.labels

£ 20220612 tomo27..24h.ransformed v [ [P} arit
Objects (1)
-

[ Favorites 2> 7~ & Beam Hardening

ic (Recents, Compute)
[€) Recents > @ Bounding Box Former Objects (1),
[ mm 20220612_tomo271_3DS30_Remdesivir_24h.L Editors £ Clear HistoryLog &% ArithmeticTe Arbitrary arithmetic combinations of up to three inputs

Categories (1) —
[ Arithmetics §

HxArithmetic

(E=] Templates # Create Recipe
Former Name: ArithmeticTensor

DA £ Cylindrical Intensi
Properties R .
[ Animate £ Edit New Label Fie Q Search “arit" within documentation...

RO 20220612, tomo271.30530. Remdesivir MM ISE ) & Extract Subvolum

Lattice Info: 830x 93 [ Compute & Filter Sandbox

Data Info: graysca [ Convert £ Interactive Threst

= :
[ Correlation m Ortho Slice

[ Display EB ortho Views
I ROI Box

Memory Size: 3052 M
Physical Size: 829,937
(i Geometry Transforms

Voxel Size: :
[ Image Processing & Ring Artifact Removal

Preview:
[ Image Segmentation @ Volren

Y @ Vnlums Renderinn

Master: NO SOURCE
Histogram:

Shared Colormap:

To create a material from the segmentation we have performed we can use the
Arithmetic module (right click on the data for it).
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B2 Amira 3D - amira_remdesivir.hx

File Edit Project View Window XPand Python Help

@ Start - Project ‘ £ Segmentation £ Recipes *#; Filament &5 Animation T Multiplanar

Project View O » “ ‘ $ Q O
Open Data... [ —

Syavonas or

[ m® 20220612_tomo271_3DS30_Remdesivir_24h.tif °] m = Ortho Slice .I

m m Bounding Box @

[ 2w 20220612_tomo271_3D530_Remdesivir_ 24h.transformed @

[ 21 20220612_tomo271_3DS30_Remdesivir_24h.labels (]

.| o

[ = 20220612_tomo271_3DS30_Remdesivir_24h.Label-Analysis* .FA = Label An Tnput A(->20220612_tomo271_3D530_Remdesivir_24h.transformed)
InputB

Input C

v Input A: 20220612_tomo271_3DS30_Remdesivir_24h.transformed v

-
Input B: NO SOURCE v =
-

Input C: NO SOURCE v
Result Type: ® inputA regular
Options: ignore errors
 Result Channels: like input A

Expression: 0

auto-refresh

Ready

Right click on the white box and connect
Input A with the DATA and Input B with the labels file.




Arithmetic module

DPH Amira - Desktop Viewer
B Amira 3D - amira_remdesivir.hx

File Edit Project View Window XPand Python Help

@ Start ‘ < Project ‘ = Segmentation % Recipes *®; Filament £ Animation /® Multiplanar
Project View 1 X ““* Q<o o & & o B e B «
Open Data... | s —

Y wv S B ‘E‘!l =

[- 20220612_tomo271_3DS30_Remdesivir_24h.tif ]

m = Ortho Slice .] )

[E 20220612_tomo271_3D530_Remdesivir_ 24h.transformed @ p&

[ 2 8 20220612 _tomo271_3DS30_Remdesivir_24h.labels

20220612_tomo271_3DS30_Remdesivir_24h.labels
Labeled volume with uniform coordinates

[ m = 20220612_tomo271_3DS30_Remdesivir_24h.Label

HxUniformLabelField3
Fi:Help Ctrl-Right Click: Favorites

v Input A: 20220612_tomo271_3DS30_Remdesivir_24h.transformed v

Input B: NO SOURCE &
Input C: NO SOURCE

Result Type: ® inputA regular

Options: ignore errors

v Result Channels: like input A

Expression: 0

auto-refresh

Ready

Right click on the white box and connect
Input A with the DATA and Input B with the labels file.




Arithmetic m_odule

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 Material 4 (the Nucleus).

It is always Material number =
Label number +1.

With Apply and the DATA "Result”
will be created. General operation
can be performed.




Arithmetic module

e e e B D

opdy

Create the others materials using the arithmetic module



Arithmetic module

With Apply and the DATA “"Result™ will be
created.
General operation can be performed

You can take a look to it in 3D using
the Volume rendering module (right
click on result DATA and create it).




Volume rendering

M DPH Amira - D
[ Amira 3D - amira_remd,

File Edit Project View Window XPand Python Help

& Start -Z Project = Segmentation € Recipes "% Filament 3 Animation I Multiplanar

Project View 0 x » |T| + Q
Open Data... ‘L‘ L Y ‘;l ES 3 —

~

mm 20220612_tomo271_3D530_Remdesivir_24h.tif .I ¥ .‘. ¥tho Slice @

= W 20220612 tomo271_3D530 Remdesivir_24h.transformed @

m = Bounding Box @

=W 20220612 tomo271_30530 Remdesivir_24h.labels [>]

= Arithmetic @
= Result* @

= m Volume Rendering Settings @ 8 Label Analysis @

m = Volume Rendering [ -]

= 20220612_tomo271_3D530_Remdesivir_24h.Label-Analysis* .FE

Properties 0 x

Deselect the blue box in any orthoslice or slice module to remove the stack visualization.




Volume rendering

@ Start |-E Project | ¥ Segmentation L Recipes  “s; Filament & Animation W Multiplanar

Project View ox » |?‘ & Q
Open Data... =i z : —

ROI Box for Volume Rendering  Animate Ports Isosurface Rendering

28 20220612_tomo271_3DS30_Remdesivir_24h.transformed [>]

= suuiuny vus

2w 20220612 tomo271_3D530_Remdesivir 24h.labels [:]

| = Result* .I { o | Result(2)* .I | m Result(3)* @ = Arithmetic @

-_—— = Label Analysis @
m Histogram @ 1 == Volume Rendering Settings(2) .|

IEsthe: Rendering(2) .l { W= 20220612_tomo271_3D530_Remd

| &= Volume Rendering Settings @ | s —
‘ = n Volume Rendenng ) | E@Volume Rendering Settings(3)
mm Volume Rendering(3) (-]

<
Properties

[ WU Volume Rendering Settings(3) Advanced B 2

> Data: Result(3) v -

x
¥ > Rendering: Standard @ Physical

Create the others materials using the arithmetic module and visualize them using 3
different Volume rendering modules.




Volume rendering

You can also manage the color option.
Double click inside colormap.

Here in red is the nucleus

In Blue the mitochondria

In yellow the vesicles




Volume rendering

The module Volren can also be used. It seems to use much less memory...
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File Edit Projecc View Window XPand Python Help

Volume rendering

i Start | Project | 2= Segmentation 1X Recipes “«; Filament 5 Animation W Multiplanar

Project View

Open Data...

Animate Ports Synchronize Ports

| W= 20220612 _tomo271_3D530_Remdesivir_24h.tif .I

2. 20220612 tomo271_3DS30 Remdesivir 24h.transformed -]

=m 20220612 tomo271_3D530_Remdesivir 24h.labels ©

= m Result* .k | = m Result(2)* .H =m Result(3)* @
d !
m = grayScalelnverted.am @

mmVolren(2) @

<

Properties

> + - (TR

X > Data: Result(3)
Mode: ® VRT DRR MIP &
Shading: ® None Diffuse Spect

~ Transfer Functions: Create

L
£
S
¥

Options:

-

Color:

-

Opacity:

R

ne orto See @
oun |ng X

Output

® 1ofile to printer to dipboard

Offscreen
width:

Options

Antialias 1 Size 1050 x 929

Render tiles: x 1 > >

Capture all viewers
File options
Filename: Amira-Avizo3D 2021.2/data/snapshot,jpg Browse
Format: JPG v grayscale @ rgb rg

Auto-save project

ure printer

Cancel

M 5to

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

different formats.

p

MEMDRY USAGE

"




Volume rendering

i DPH Amira - Desktop Viewer

i Start == Project = Re Filament &3 Animation T Multiplanar

) Project View

Open Data...

mm Ortho

4 || % anperezstorage home (Z) » Papers » drug Sars Cov-2 » Control » Search Control

Organize = New folder

= Unidad dered (S~ Name Date modified Type
= Unidad de red (¥ CONTROL_chimera
== Unidad de red (2 Untitled-files

& videos

Windows (C:)

1 File folder
19/ File folder

Properties Data (D)
= MISTRAL (L]
& - = Shares links (5]
Lattice Info: = Experiments (V)

anperez storage
v

Data Info:

Memory Size']

File name: | Result

SAEE IR Saveas bpe BRI

Voxel Size: Amira binary (*.am)
Amira ascii (*.am)
Preview: HideFolders | Amira ZIP (*.am)
2D Tiff (™ tif)

AVS Field (=fld)
Analyze 7.5 data (".hdr)
Analyze AVW data (*.avw)
BMP ("bmp)
DICOM (*.dcm)
EPS (".eps)
Master: LRI 1PEG (*jpeg *jpg *.JPG *JPEG)
) JPEG 2000 (*jp2 *.j2k *jpc *j2¢)
Histogram: 0 IPEG 2000 (Compatibility Avizo 9.0) (*jp2 *jpx *j2k *jpc)
MRC 2000 (*.mre *.ali *.rec)
Shared Colormap: Sl MRC 2014 (".mre *.ali ".rec)
Matlab mat-file (*.mat)
Matlab v7 mat-file (*.mat)
Mifti (*.nii)
PDF 2D (*.pdf)
PNG (*.png)
PNM (*pgm *.ppm *.pbm)
Raw Data 2D (*.raw)
(*.raw)
SEGY (*.segy)
SGI-RGB (*.rgh *.sgi *.bw)
Visilog b (*.im6)

MEMORY USAGE

The Results can be exported: file export data as (.mrc 3d tiff .tif for instance) and be opened, visualized and analyzed using
another software.



File Edit Project View Window XPand Python Help

@ Start ‘-E Project ‘ £ Segmentation £ Recipes *« Filament &5 Animation @ Multiplanar

Project View 3 Y owmy &V B ‘.‘II = = i‘""
Open Data... & 3 : N e

ROI Box for Volume Rendering  Animate Ports Isosurface Rendering
[ == 20220612 tomo271_30530_Remdesivir_24n.tif @ = Ortho Slice @ = Bounding Box @

[ 518 20220612.tomo271_3DS30 Remdesivir. 24h.transformed @ BEl@Volume Rendering Settings(4)

[= 20220612_tomo271_3DS30_Remdesivir24h.labels (] m = Volume Rendering(4) [

< >

Properties O X

[ W Volume Rendering Settings(4) Advanced b 2

¥ > Data: 20220612_tomo271_3DS30_Remdesivir_24h.labels v =

¥ > Rendering: Standard @ Physical

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.




Histogram1l

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




Histogram?2

-
File Edit ~xis Help

[l DPH Amira - D

File Edit Project View Window XPand Python Help
@ Start |-EPrnject |§Segmen[atinn 4% Recipes  **{ Filament &5 Animation W Multiplanar A& 8 B

Project View oxX
Open Data... | ‘l ‘ |

Plotin Viewer § Animate Ports

et = e = e = =i mm Ortho Slice @

m = Bounding Box e

= m 20220612_tomo271_3D530_ Remdesivir 24h.transformed €@

2w 20220612 tomo271_3D530_ Remdesivir_24h.labels [>]

= Arithmetic @

=m Result* @ |
= m Volume Rendering Settings @ = Label Analysis @
m = Volume Rendering [>]
LHEICHEST = 20220612 tomo271_3DS30_Remdesivir_24h.Label-Analysis* @ b
Properties 1

> Data: Result

-

Overalk: mean=3.2363 deviation=14.5511 rms=14.9067

In Range: mean=3.2363 deviation=14.5511 rms=14.9067

.
3
.

Range: min 0 max 118 Reset EdigBas;

-

Max Num Bins: 4 ® > 256 Name Type
~ @ Anchor PlotArea

-

Histogram Options: ® absolute relative in? + cumulative
. . . > W axis Axis
Plot Options: line drawing & logarithmic
legend Legend Auto @ Nice Nums

L I ]

Threshold: »= h
Histogram Curve

-

Tindex: =
cumulative Curve =l1 ceNums Format: %g

right-cumulative  Curve
differential Curve Subticks: 0
Tindex Markerline

Threshold Markerline Intersection: @ Min Mid Max
Type: ® Lin Log @ isVisible & Zoomand Pan allowed
Attributes: Color: [l Linewidth: 2

Label: Result Position: Center ~ Color: [l

auto-refresh

Ready

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




Volume rendering: fast way2a

.....

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 material5 to material7).



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

[m—p—

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.

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



Apply the same segmentation to different DATA

[l DPH Amiira - Desktop Viewer

ipes  “; Filament

Isocontour Slice

5 3D530_bin2_crop_8b.tif @ k——

82 slices, 932x1000, 1 channel, 1 time step

Channel 1

tedwithDAAsfor24hours_3DS30.ti

Mapping Type:
Colormap:
Frame:
Options:

Sampling:

Transparency:

@ auto-refresh

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.

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 “32b”

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

[l DPH Amira - Desktop Viewer - =] X
m e

File Edit Project View Window XPand Python Help

@ Start < Project ‘ £ Segmentation % Recipes . Filament &5 Animation ® Multiplanar

Project View
Open Data... [N [

Contrast Control § Cylinder Slice |§ Dual Ortho Slices
mage Read Parameters

Info
Files: 282
age Size: 282 slices, 932x1000, 1 channel, 1 time step
Import
Channel conversion: Channel 1

Object name: IstreatedwithDAAsfor24hours_3DS30.tif

Resolution
Defin ® bounding box voxel size

> Data: SXTSAM10552.6H2_ReplicativecellstreatedwithDAAsfor24hours_3D30_bin2_crop_8b: M €00rd: Y - v

Orientation: Xy Xz yz Max coord: 931 999 281

Translate: < ( ] > 122565 Read as multiple files

Mapping Type: Colormap

Colormap: 0

Frame: & show width: 1 D

Options: adjust view rotate ¥ immediate fit to points lighting
Sampling: fine v interp. data interp. texture square texels move low res.

Transparency: ® None Binary Alpha

¥ auto-refresh




Apply the same segmentation to different DATA

[l OPH Amira - Desktop Viewer - [m] X

[ Amira 3D - 6Hbin2_labels.hx T - X

File Edit Project View Window XPand Python Help

§ Start Project ‘ Segmentation %, Recipes + Filament E W Multiplanar

Project View

Open Data...

Contrast Control l§ Cylinder Slice § Dual Ortho Slices l§ Isocontour Slice

[ == crop_32b_sxrsam1oss

Properties

Frame: ® show width: 1
Options: adjust view rotate ® immediate fit to points lighting
Sampling: fine 5 interp. data interp. texture square texels move low res.

Transparency: ® None Binary Alpha

Emhane
v Plane Definition .
Plane Parameters: normal & point normal & dist. point & 2 ve.* 3 points

Plane Normal: : 0 ny: 0 nz 1

Plane Point: X: y: 4995 z 1405 options

> Filter Options

¥ auto-refresh

In this case we want to re-apply the transformation defined by the module “slice”.

In the new data create a module “slice”.
Activate the plane definition option



Apply the same segmentation to different DATA

. DPH Amira - Desktop Viewer

[ Amira 3D - 6Hbin2_labels.hx

File Edit Project View
& Start -2 Project ‘

Project View

Open Data...

£ Segmentation

Window XPand Python Help

Recipes *%; Filament &5 Animation W Multiplanar

Contrast Control l Cylinder Slice § Dual Ortho Slices

| = m SXTSAM10552_6H2_ReplicativecellstreatedwithDAAsfor24hours_3DS30_bin2_crop_8b.tif (-]

== Crop_32b_SXTSAM10552_6H2_ReplicativecellstreatedwithDAAsfor24hours_3DS30.tif o}— —7‘ [ ] ShcelE)‘

Properties

Frame:
Options:
Sampling:
Transparency:
Embossing:

v Plane Definition:

Plane Normal:

Plane Point:

¥
¥
¥
¥
¥
¥
¥
¥
¥
L

> Filter Options
¥ auto-refresh

Ready

Plane Parameters:

¥ show width: 1

adjust view rotate & immediate fit to points lighting

fine v interp. data interp. texture square texels

® None Binary Alpha

normal & point normal & dist. point & 2 ve.* 3 points

nx: 0 ny: 0 nz 1
y: 2515

z 1085 options v

o X

move low res.

Create another slice module and then to apply exactly the same orientation.

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).




Apply the same segmentation to different DATA

[l DPH Amira - Desktop Viewer - o X
[ Amira 30 - 6Hbin2_labels.hx T - X

File Edit Project View Window XPand Python Help
@& Start Project £ Segmentation 5 Recipes *%, Filament & Animation Multiplanar

Project View

12_ReplicativecellstreatedwithDAAsfor24hours_3DS30_bin2_crop_8b.labels.am (]

EECrop_32b_SXTSAM10552
£ Crop_32b_SXTSAM 3 tif v (>}
Objects (2)
£ Resample (Compute>Volume Operations)
@ Bounding Box o
¥ Clear History Log  Former Objects (1)
£ Resampling-Low Pass

Favorites 2 |~ %* Beam Hardening Cc

Properties Recents

Editors
memvry e, crv mo

Resamples a transformed image on a new grid or plane

Templates ¥ Create Recipe

& Cylindrical Intensity Q Search "resam" within di
£ Edit New Label Fielc

Physical Size: 931,999, 281 from 0,0, 0
HxApplyTransform

2 Former Name: ApplyTransform

Voxel Size:
IRV Animate
£ Extract Subvolume

Compute £* Filter Sandbox

Convert ¥ Interactive Thresho

Correlation m Ortho Slice
EB Ortho Views

¥ ROI Box

Display
Master: NO SOURCE
Geometry Transforms
Histogram: ¥ Ring Artifact Removal

@ Vvolren

Image Processing

VvV V V V V V V VLV VIiVYVYV

Shared Colormap:

E3}
=
E2
O
O
[ Annotate
O
O
O
O
O
O
O

Image Segmentation

’

@ Valuma Renderinn

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

[ DPH Amira - Desktop Viewer - o X
- X

[ Amira 3D - 6Hbin2_labels.hx
File Edit Project View Window XPand Python Help

@& Start =z Project ‘ = Segmentation 1% Recipes “o Filament & Animation @ Multiplanar

Project View

Open Data...

m = Ortho Slice(2) °|

Rendering Settings @
Volume Rendering (]

I * == Slice(2) OT

Data (->Crop_32b_SXTSAM10552_6H2_ReplicativecellstreatedwithDAAsfor24hours_3DS30.tif)

Reference (->

> Data: Crop_32b_SXTSAM10552_6H2_ReplicativecellstreatedwithDAAsfor24hours_3DS30.tif

Interpolation: Standard
Mode: ® copped extended

Padding Value: 0

auto-refresh

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.



Apply the same segmentation to different DATA

. DPH Amira - Desktop Viewer

= Amira 3D - 6Hbin2_labels.hx R - X

File Edit Project View Window XPand Python Help

@ Start ‘ oject ‘ £ Segmentation % Recipes *#, Filament £ Animation @ Multiplanar

Project View 4 b B B « ]
Open Data... | :

m = Ortho Slice(2) @

= m Volume Rendering Settings @

m = Volume Rendering o

OO Crop_32b_SXTSAM10552_6H2_Replicati i 305 DL —

S
-
x®
®
1+

PO Crop_32b_SXTSAM10552_6H2_Replicati i r24hours_3DS

Lattice Info: 932 x 1000 x 282, uniform coordinates
Data Info: grayscale, 8-bit unsigned, min-max: 0...176

Memory Size: 250.6 MB

M e

Physical Size: 931, 999, 281 from0,0,0

(-

Voxel Size:

(-

Preview:

If you now visualize the transformed data using the orhtoslice module you still have the “right orientation™ defined

with the slice one.
Computational modules are in general in RED.



Apply the same segmentation to different DATA

[ Amira 3 - 6Hbin2_labels.hx T = X

File Edit Project View Window XPand Python Help

@& Start roject ‘ £ Segmentation Recipes “e Filament &5 Animation

Project View Tables

Open Dat:

T

AN U JE_UH1E_INCPILGUY ELTISU COLTUWWILHLANIIUY £ 10 UL 3_JUIV_UIHE_U U rTno Siice W |

Volume3d  Arei
Mean 1.15344e+06 84321,
Min 0.0 0.0
Max 4.26069e+06 19119
Median  81863.0 22830,
Variance 3.22801e+12 5.9574
Kurtosis -0.674832  -1.607
Skewness 1.14441 0.2434

Volume3d  Arei
0.0 0.0
4.2606%+6 19119
81863.0 22830.
271217.0 12325

Data: SXTSAM10552_6H2_ReplicativecellstreatedwithDAAsfor24hours_3DS30_bin2_crop_8b.labelsam v =
Intensity Image: SXTSAM10552_6H2_ReplicativecellstreatedwithDAAsfor24hours_3DS30_bin2_crop_8b.transformed v =
Interpretation: ® 3D XY planes

Measures: basic

auto-refresh

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
teolbar.. ar.by selecting Window > Animation g
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Animations and Movies
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Measures:

GET STARTED!

The current Animation Director does not contain any animation.
To animate a component (object, port, viewer...), click on the @ button located near the

auto-refresh

MEMDRY USAGE

Ready

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

Animation Director
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Time Management
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Options
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Activate Auto Start: ® No

Activate Function Keys: es No

Snapshots Output Directory: ${AMIRA_DATADIR}

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.

Control bar
Animation Director
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Timeline

Master Time Slider
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A new widget becomes visible, hosting the Animation Director’s
user interface.

Clicking on the stopwatch button in the Properties of a module
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 small orange diamond symbol
in the timeline panel, it activate a small input field where you can
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.
3 Amira 30 - 6Hbin2_labels.hx T - X

ile Edit Projed XPand  Python

# Start itation % Redpes “. Filament ‘Eﬁnimatiun | I Multiplanar
e © % BB«
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Options
Frame: ¥ show width: 1
b - u Specific Animation Events: Skip Pause Skip Break Skip GoTo Skip Snapshot

Transparency: ® None Binary Alpha EERETE Yes @ o
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L

Embossing:
Activate No

Like the other widgets, this widget is also dockable and you can place it at a convenient position
within the Amira user interface. After activating the Animation Director by clicking on the related
button in the toolbar, all ports of the currently available modules that can be animated are extended by
an additional button representing a stopwatch .



https://www.thermofisher.com/software-em-3d-vis/xtra-library/xtras/how-to-start-with-the-animation-director

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:

Slice Number:

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.
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_— —op 000000 Pee 0007000 ¥ L, ¥

00:00.000

%
el : : : . @B e B O

nnnnnnnnnnnnn

.................

................

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.g., 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
131. After you click the stopwatch button again, the keyframe is created in the timeline.

You can test your first animation



oject View Window XPand Python Help
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Clip using Ortho Slice
Clip using Slice
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We do this by selecting Volume Rendering and clicking on the stopwatch button
Select visibility O

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.

https://www.thermofisher.com/software-em-3d-vis/xtra-library/xtras/how-to-animate-the-appearance-of-objects-with-the-animation-director



How to Animate the Appearance of Objects with the Animation Director

B Amira 3D - 6Hbin2_labels.hx
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Press for adding a new keyframe: new keyframe is created in the timeline
Double click in the Orange diamond and selected ON and the volumen rendering would be now visible.

You can test your animation clicking

https://www.thermofisher.com/software-em-3d-vis/xtra-lib &xtras/how-to-animate-the-appearance-of-objects-with-the-animation-director



Creating a movie from an animated demonstration

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

Animation Director

(oY < X » Xo X BEEY 6+ 00:04.480

Current Animation: MewAnimation [E'I' @[ == Add special event

Movie Creation
Viewer: Viewer 0 -
Antialiasing Quality: @
File Format: MPEG movie
Filename: -Avizo3D 2021.2/data/NewAnimation
Frames: + ® P 1500
Frame Rate: 25
Quality:
Type: monoscopic
Format: ® RGB RGBA
Tiles: X 1 1

? Create Movie

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
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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

Amira - Untitled.hx

Project

Project View

Open Data...

Animate Ports Display Time

[ [ | Camera-Path* °]

> Segmentation ~ “@( Filament i[![:y Multiplanar 3 Animation

C O ad 0B ® »iwmo»

[ == = 20160709_tomo20_D34_norm_ko1_ino.sf 04

[ = 20160709_tomo20_D34_norm_k01_i10.Labels.am o

OO Camera-Path2*  ~

Properties
| BPUBYA Camera-Path2
I Camera Path: 4 keyframes (not closed), total time 30.0
¥ Master: NOSOURCE v =p
f Camera Orientation: Smooth
X v Camera Path Editor
¥ Time: ’ | [ i
&
¥ Control: 4 - o« = | M P
I Keyframes: add remove circe path

{ [ | Ortho Slice °|

= Volume Rendering Settings o

[ ] Volume Rendering °

28.50

const velocity




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



