Protocols

Graphical programming for Icy

a.k.a. programming, for the rest of us



Foreword: Reproducible Research

e Quote: "Results aren't much if they can’t be reproduced!”
(yvour boss, your reviewers, your colleagues, you!)
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Foreword: Reproducible Research

Quote: "Results aren't much if they can’t be reproduced!”

Fact: Most journals now reject papers without proper quantification
Conclusion: Image quantification is a protocol in its on right...

lcy makes these protocols easy to read / write / use / adapt

o Design a protocol once, run on thousands of images

o Upload your protocol and share with the world (within publications)
o Download other protocols, run them out-of-the-box

o Extend any protocol to meet your needs and share/publish again

all in just a few clicks, no programming knowledge required.



Protocols in Icy

e A protocol is a workflow linking processing blocks together

Blocks

‘ [ » Display 4 X

™ Sequence

O [Active Sequence

-
(4 » Extract channel 2 X ~ > Dispra

‘O sequence FluorescentCells.png v ©
© channel (0

M» Extract channel 5 X

O sequence FluorescentCells.png v (]
© channel |1 (]
extracted &

8 X

(4 » Extract channel 7 X M4 » / Display

) sequence FluorescentCells.png v (]
© channel (2 ()

extracted @———OQ

http://icy.bioimageanalysis.org/protocol/Extract-channels



http://icy.bioimageanalysis.org/protocol/Extract-channels

Protocols In Icy

e Standardised design: all blocks look the same

e Strong modularity: one block = one task

Run protocol until this block Block execution priority
(inclusive) and stop (starts at O, click to prioritize)
Extra actions Name (can be modified)
E] Collapse &
¥| Remember results \7& HK-l;leans 1 ‘_‘h Execution state
X Remove block @ Input Active Sequence v
© Gaussian pre-filter 1R
"Drop zones" # Frame ALL S "Drag zones"
(link from other blocks) ? Intensity classes 10 J z (link to other blocks)
? Min object size (px) 100 2
? Max object size (px) 1600 C i
S) Min object intensity 05
binary sequence
T [ list of ROI g
1 ? ]
Input parameters Arbitrary color
(0 or more) Output (0 or more) code indicates

parameter types



Protocols in Icy

e The protocols editor: http./icy.bioimageanalysis.org/plugin/Protocols

New Open a Save / Embed protocol Start / Stop Right click into the
protocol protocol Save as... inside a batch loop the protocol workspace to insert

a block in the
/ current protocol

g

Search block 4 ~
by name . New B Lcad
D seq ) <[ untitied X°] 7
f’ = ? ‘ ()
n Adaptive histogram equaliza w > Display 3 9
Blocks matChlng EJ AddROIto sequence 1& P Sequence 1 a' >
Current SearCh. liu Anisotropic Filter b Active Sequence v
Just drag and <|| & c.craen X o
drop the bIOCk in m Create sequence
the workspace to || < ciops
addli)t i @ > Getfilename 2 Q) I
) & Crop sequence Sequence neurones b
m Crop sequence to ROI Folder \I ’
\':0 s — R Extension ]gl “ > Display | Workspace
D t t f ( \ Filename D:/Stephane/Pictures/bio/tiff/3D_C/neurong
setcctedbiock |
selecte OoC
Public description: Opened
Select a portion of a prOtOCOI(S)
sequence in all 5 dimensions
\OOZCT) A >
The workflow executed successfully (total running time: 0.0 seconds) > Status bar



http://icy.bioimageanalysis.org/plugin/Protocols

Protocols in Icy

e Blocks are organised by groups

@=0=[Euk 23

Blocks...
Read...
Sequence...
ROL...

1/0...
Image]...
Loops...
Tools...

Display

> all available plug-ins

> user input (values, images, files, etc.)

Y

-~

> sequence manipulation

> operations on regions of interest

Y

> (read files from / save data to) disk

Y

> interact with Imaged (call plugins/macros)

Y

> create loops (for repetitive tasks)

> developer tools (more a sandbox really)

More ideas on how to tidy things up? Let us know!



Protocols in Icy

e Question: how would you find the nuclei in this image?




Protocols in Icy

e Question: how would you find the nuclei in this image?

Outline:

Extract the channel of interest
Clean the data

Find an intensity threshold
Threshold the image

Extract the regions of interest

o o AW b=

Quantify

(notice how generic this outline is...)



Protocols in Icy

e Question: how would you find the nuclei in this image?

Outline;

1.

Extract the channel of interest

Menu: Sequence > Extract Channel

#. » Extractchannel 1 ! |

© Channel 0 (]

Extracted °

NOTE: channel index starts at O...



Protocols In Icy

e Question: how would you find the nuclei in this image?

] Menu: Sequence > Extract Channel
Outline:

1. Extract the channel of interest i )
#. » Extractchannel 1 !

© Channel 0 ()
Extracted ©

'@y P Display 2 ! |
) o

NOTE: adding a Display box is helpful
to see what we are doing !



Protocols in Icy

e Question: how would you find the nuclei in this image?

Outline;

1.

Extract the channel of interest

Menu: Sequence > Extract Channel

#. » Extractchannel 1 !

© Channel 0 ()
Extracted @

'@y P Display 2 ! |
) o

We connect blocks by dragging
Output on Input. Let’s see that !



Protocols in Icy

e Question: how would you find the nuclei in this image?

] Menu: Sequence > Extract Channel
Outline:

1. Extract the channel of interest i )
#. » Extractchannel 1 !

© Channel 0 ()
Extracted ©

click and start
drag from here

'@y P Display 2 ! |
) o




Protocols in Icy

e Question: how would you find the nuclei in this image?

Outline;

1.

Extract the channel of interest

Menu: Sequence > Extract Channel

w. » Extractchannel 1 ! |

© Channel 0 ()

Extracted O)

'@ » Display 2 ! |

No image ©
el ‘

release here




Protocols in Icy

e Question: how would you find the nuclei in this image?

, Menu: Blocks > Gaussian Filter
Outline:

4 » Gaussian filter 1 X

Qinput  |Active Sequence v |©

2. Clean the data o R -
© sigma (y) 020

© sigma (2) 0l©

output ©

Diffuses the intensity contained in each pixel
(i.e. makes the image look blurry)

Adapt the diffusion to the image noise
Too much diffusion: edges fade away!



Protocols in Icy

e Question: how would you find the nuclei in this image?

Outline;

3. Find an intensity threshold

Menu: Blocks > KMeans Threshold

[% » K means threshold 1 %

© Input  [Active Sequence v |©
© Channel | 0 Ik

© Classes 2 SIS
thresholds ©

background foreground

Finds the optimal separation(s) between the
histogram modes (i.e. intensity classes)

2 modes => 1 threshold (3 => 2, etc.)



Protocols in Icy

e Question: how would you find the nuclei in this image?

Outline;

4. Threshold the image

Menu: Blocks > Thresholder

4 » Thresholder 1 x
© Input |Active Sequence v O
0 Channel ‘ | )
© Manual thresholds | 100.0 200.0 | »]
© Treat as percentiles [ | ()
Binary output ©

ROI ©

Creates a labeled image by classifying pixel
intensities according to the threshold(s)

1 threshold => [0;1] (binary) image
2 thresholds => [0;1;2] (labeled) image
efc.



Protocols in Icy

e Question: how would you find the nuclei in this image?

Outline;

5. Extract the regions of interest

Menu: Blocks > Label Extractor

t'_'; > Label Extractor 1 x ;
© Labeled sequence [Active Sequence V] °
© Extract [ANY_LABEL_VS_BACKGROUND VJ ()
O Value ‘ 0 $IIEd

ROI ©

Extracts objects from a labeled image
using connected component analysis



Protocols in Icy

e Question: how would you find the nuclei in this image?

Menu: ROl > ROl Statistics

Outline:

[4» ROI Statistics 1 X
© Regions of interest No ROI ()
© Sequence |Active Sequence v|©

Workbook ©

: Calculates size, dimensions, intensity
6. Quantify statistics, etc.



Protocols In Icy

e Question: how would you find the nuclei in this image?

e =
_No Sequence >
-

| at the end...



Protocols in Icy

e Question: how would you find the nuclei in this image?

click on the run button

‘ E] | 2 Extract channel 1 x I ‘ B > Gaussian filter > x ‘
b sequence Ihela—cells.tif v ] 6 input No Sequence v
channel 2 6 sigma (x) | 3.3 > Label Extractor 5%
extracted sigma (y) e —@© Labeled sequence No Sequence v O
|
sigma (2) | 03 © Extract [SPECIFIC_LABEL v|
output Value ( (e
ROI
(4> K means threshold 3 X | [ » Thresholder 4%
Input No Sequence v H Input No Sequence v
Channel | 0.9 C# © Channel ( 0 3]
Classes | 2.3 g_f—o Manual thresholds '693.2480314960629 TS ROI statistics 6%
thresholds € © Treat as percentiles [_] Regions of interest 4 ROI ‘
Binary output é‘ Sequence No Sequence v
ROI Q Workbook
(= ——
M» Display 7%
T . L . - s - T L, - IR S R - . - — — e e &
Name |X center |Ycenter |Zcenter |Min. X iMi,": Y [Min. Z {Width iHeig_ht |Depth |Contour  |Interior  |Min. (A
Area2D  |139.957... |280.258... |0.0 79.0 2110 (00 1220  [139.0 |10 368.0  [12186.0 0.0 [
Area2D  |332.499... |409.385... |0.0 [269.0 3360 [0.0 1180 1380 |10 356.0  |11633.0 0.0
\@ |Area2D  |466.361... |178.855... 0.0 4100 [101.0 |00 100.0  [1580 1.0 1433.0  [10685.0 0.0 | | @
Area2D  |298.834... |171.688... |0.0 2320 [1140  [0.0 140.0  [117.0 1.0 4870  [12345.0 (0.0 j
v
<. ) N>
L l
| empty |




Protocols in Icy

e Question: how would you find the nuclei in this image?

@& P Gaussianfilter 2 J |
, ‘ input No Sequence
“ P Extract channel 1 O’ O sigma (4 1~
Sequence hela-cells.tif v O sigma (y) 7~
Channel 2 ‘ :
© sigma (z) 0
Extracted ‘ =
outp
‘d‘ P K means threshold 3 Ol “, B Thresholder 4 O’

Input
o Channel

6 Classes

No Sequence
0~
5 ~
thresholds

H Input

© channel

1

Manual thresholds

No Sequence

Treat as percentiles

)
o)

0(ch?2)

‘ w“w > Label Extractor

5Q)

r—Q Labeled sequence No Sequence
o Extract
|

f Value

Any label vs background

o

v
0~
Extracted ROI

([

ROI Statistics

- >

6 & |

Select features...

Regions of interest

Binary output g—‘

ROI ©

5

Sequence

6 ROI
No Sequence

Workbook

ROI Statlstlcs [

>

}&P Add ROI to sequence 8 Oi

-
\& Display 79|
:— Use first row as header
A B C h[E -
1 Dataset ROI X h'§ »
\0 2 hela-cells.ti... Object#1 (... 38.0285714... 430.028
he|a cells.ti... Object#2 (... 332.130725... 409.616 ¥

)
o Source hela-cells.tif
O ROl to add 6 ROI
Overwrite \‘/

5
3

if you want to see something...



Protocols in Icy

Improving the results - what we can do ?

’;i P e 5 BEOS  [)| Sequence rol 4 Layer History | Outp
w. > Gaus ~ 20+ ) T 0/6 %X |
input N Mo s e 00t 10ars
#. P Extract channel 1 g . [ Object #4 (value: .. 618.54 11957
‘ (] sigma (x) [2] Object #6 (value: .. 6.0426 3
= v Object #3 (value: ... 515.68 11890
) Sequence hela-cells.tif © sigma (y) Eobjec:%? w\ﬁ.value: 369.14 11375
° channel 2 ° I:'Object #1 (value: ... 25.713 35
| © sigma (2)
Extracted
#. P Kmeansthreshold 3 J - > Thre!
Input  No Sequence H Input
© Channel 070 © channel
© Classes 2 o g_f—o Manual thresholds
thresholds © Treat as percentiles
X 395.85 Y 16.8 Value 420:406: 287
I ARG Workbook O)
~
N Display 73|
B E‘ Use first row as header @ P AddROI to sequence 8 \
A B C D& © Source hela-cells.tif °
Dataset RO X y [~|H O ROl to add 6RO )

o @ Overwrite v Q

v

|
\o 2 hela-cells.ti... Object#1 (... 38.0285714... 430.02
3 hela-cells.ti... Object#2 (... 332.130725... 409.61

[
£ ?

o 0

ROI Statistics




Protocols in Icy

Improving the results - filtering ROI

|@s P  Gaussian filter

<" hela-cells.tif

0.0 0

o -

ny 0

§ sequence | ROICS

Layer

Name

Contour (px)  Interior (px)
[H object 550.01 10376
[ object 61854
|2 object e 515.68
[ Object £2 (value: .. 460.14

11957
11890
11375

B ‘ input No Sequence ()
|@ »  Extract channel 1 &3 | © sigma (x) 1210
| l |
© Sequence hela-cells.tif v h ? sigma (y) 1 il
© Channel 2 O © sigma (2) 000
Extracted O— ‘ output o)
‘ ’ K means threshold 3 0 § &“ ’ Thresholder 4 o | (— x :c2 Y1617 Value 207: 240 184
Input No Sequence o——-o Input No Sequence °
© Channel 070 hannel 0(ch2) 26
o = ° 4 clwne ey O “w > Label Extractor 5 & |
Classes 2 — Manual thresholds \
e ‘ I o Labeled sequence No Sequence o
resholds i ,
> G Treat as percentiles o © Extract Any label vs background v | @
Binary output G ° Value 0~ °
ROI
°‘ Extracted ROI O]
-“% > Filter ROI 6 9 - > Add rois - > ROI Statistics 8 O
ROI(s) 6 ROI 0 — Sequence hela-cells tif Select features...
© Sequence Active Sequence v ° Roi(s) 4ROl Regions of interest 4ROl o
© Filter on Interior v © Remove previous v Sequence hela-cells.tif °
() Acceptif Greater than v 0 Workbook ©
© Value 1000.0 ()

Filtered ROI(s)




Protocols in Icy

Improving the results - filling holes

|@s P Gaussianfilter 2 @‘

< ela-cells.i
o v/[20 v [0 [0

ce | ROI[S | Layer History | Outp

0/4 %]
Name Contour (px) Interior (px)
a17.84 11454
43031 12018]
433.66 1295¢]
531.24 10394

input No Sequence ()
@, P  Extract channel 1 (3| © sigma (x) 12 °
\ \
() Sequence hela-cells.tif v [— sigma (y) 18 °
© Channel 2 ° g sigma (2) 0 °
Extracted o—) output 6)
“_ P K means threshold 3 {3 3 > Thresholder 4 O
Input  No Sequence —O Input No Sequence O
© Channel 0 ZiE9 h 0(ch2) 2/ €
— il (3 channel (ch2) T ‘u., = Label Extractor 5 &
© Classes 2 () — Manual thresholds . ()
T | [ ‘ ‘ Labeled sequence No Sequence (]
thresholds i ‘
© Treat as percentiles o ° Extract Any label vs background v [©
Binary output ° Value )
ROI ‘
0o ‘ Extracted ROI O)
— — @y P FillholesinROI T ! |
| > Filter ROI 6 &9 | | ‘
‘ | —O List of ROI 4ROl Q - > ROI Statistics 9 1
ROILs) LG o List of hole-filled ROI 0)
ist of hole-fille
© Sequence (Active Sequence v ° sl
O Filteron  Interior v o | : Regions of interest 4 ROI Q
(=] Acceptif Greater than ad ° !“ E Qo pols : : Sequence e @
O Value 1000.0 o ~ Sequence hela-cells.tif Workbook @
Filtered ROI(s) ©— Roils) MoACl

Remove previous v



Protocols In Icy

Then save your statistics on disk !

‘& P Gaussian filter

29|

- > Workbook to file 103
input No Sequence = :
— Use first row as header
I‘ P Extract channel 1 O[ s bl 12 B - e
; A B c B
° Sequence hela-cells.tif sigma (y) 13 workbook PR N nAt v o
© Channel 2 < 2
anne sigma (2) 0~ r
! Fatracred A ROI Statlstlcs
) file format |Spreadsheet v
¢ output file D:\Stephane\Desktop\result.xls
1& P K means threshold 3 (3 i ‘& | 2 Thresholder 4 & ‘ ° If file exists Overwrite v
‘ Input  No Sequence —¢ Input No Sequence
Channel h 0(ch?)
g chanre (h2) o - > Label Extractor 5 & ‘
Classes Manual thresholds  716.803149606299: |
‘ T \ r—¢ Labeled sequence No Sequence
resholds -
e snpsiEeolies ° Extract Any label vs background v
Binary output Value 0~
R
L ‘ Extracted ROI
@y P FillholesinROI T 3 .
- > Filter ROI 6 Q) | | _
o o r—¢ List of ROI 4ROl \-{. > ROI Statistics 99|
2 ’ 2 :
List of hole-filled ROI
Sequence Active Sequence g \ . s
. - Regions of interest 4 ROI
Filteron Interior - |
BN G cater than “ > Add rois 8 0: Sequence hela-cells.tif
Value 1000.0 Sequence hela-cells.tif Q—J Workbook
Roi(s) 4ROI

Filtered ROI(s)

Remove previous v

-




Protocols in Icy

e How about batch processing ?

Embed your protocol inside a
Sequence File Batch box

[’ Save as

| * test.protocol| Array loop

Batch
File batch
Folder loop
Loop p
Range loop “ P Gaussian filter 2 oi .
__| Sequence channel batch input No Sequence
- Sequence file batch sigma (x) 15
S¢ Sequence file importer channel batch sigma (y) s
¢| Sequence file importer frame batch ) 0~
Sequence file importer region batch
== Sequence file importer series batch output
Sequence file importer slice batch
Sequence file importer tile batch I‘ > Thresholder 4 o|
Sequence frame batch .
= Input No Sequence
Sequence region batch =
Sequence series batch FEE 0(ch2) o
! Sequence slice batch Manual thresholds  716.2031496062993 -
Work flow Treat as percentiles I
Binary output I
ROI©
- =" ) \d.b Fill holesinROI 1 G| |
e T = r—¢ List of ROI 4ROl ¢

> Sequence file batch 1
© folder Choose folde... |
© extension (>
© Include sub-folders V| >
iteration 0 > Sy
R i i 2l [ae > Workbook to file 10 1
e input  Active Sequence — -
= Use first row as header
@l »  Extract channel et T w [0S e
= A B c[®
Sequence Active Sequence v sigma (y) e workbook e nou . T
Channel 2 - o s >
B » | ROI Statistics
© file format |Spreadsheet v
output file D:\Stephane\Desktop\result.xis
@ > Kmeans threshold 3 1. s > Thresholder 4 If file exists | Overwrite v |
Input  Active Sequence Input Active Sequence
Channel 0/3 Olch2) ~ ?
= S (hd) < [ > Label Extractor 5
Classes 2 Manual thresholds | 715.8031496062993 -
Thiehold Labeled sequence Active Sequence q
resholds il
e —— liEstas ptcerties Extract Anylabelv;ba(kgmund v
Binary output Value
Bt Extracted ROI

| > Filter ROI 6 1
ROI(s) 6ROI
Sequence Active Sequence v
Filteron Interior v
Accept if Greater than v
Value  1000.0
Filtered ROI(s)

& » Fill holesinROI T
List of ROI 4ROI
List of hole-filled ROI g)
w > Add rois 8
D Sequence hela-cells.tif
D Rois) 4Rol

© Remove previous 4

“r

ROI Statistics
Select features..
Regions of interest 4Rol
! \ Sequence hela-cells.tif
Workbook




Protocols in Icy

e How about batch processing ?

“. | 2 Sequence file batch it
Ch
folder oose folde | O T | ‘& » Gaussianfilter 2 ! '
extension | = — |& P Workbook to file 10 ¢
e Sequence No Sequence input ctive Sequence —
© Include sub-folders V' 4 1 : TN =M = Use first row as header
- 3 T) Channel 2 sigma (x) 1025
eration . =~ A B c|B
/ Extracted sigma () - workbook A Reugeess nat v o
- sigma (2) 058 5. &
Connect the first block o | ROI Statistics |
file format Spreadsheet v
\& P Kmeansthreshold -3 .1 ‘ output file D:\Stephane\Desktop\result.xls
5 ‘& > Thresholder 4 If file exisl' Merge sheets, excluding first row v q
Input  Active Sequence : .
= Input Active Sequence
Channel 0 S 0(ch2) =
channe c
Classes o = \‘ | 2 Label Extractor 5 1
Manual thresholds | 716.803149606299
thresholds : Labeled sequence Active Sequence
Jred: oy prccenties Extract Any label vs background v
Dinay pulput Value 0"
ROI
Extracted ROI
&> FilterROI 6 & > Fill holesinROI T Change XLS file save
. “ ”
ROI(5) 6ROl Listof ROl 4ROl strategy to “merge
Sequence Active Sequence v List of hole-filled ROI U
Filteron Interi v
— > RO Statistics 9.l
Acceptif Greater than v
Value 1000.0 I& > Add rois 8 Select features...
. i Regions of interest 4ROl
Filtered ROI(s) Sequence hela-cells.tif gl interes
Roi(s) 4 ROI Sequence hela-cells.tif

Remove previous v

Workbook




Protocols in Icy

e How about batch processing ?

‘-‘d > Sequence file batch
¢ folder Choose folde... : R
»  Extract cl I 1 1 @, P Gaussianfilter 2 !
? extension !& okt ! “ - e I |& > Workbook to file 10
= Sequence No Sequenc input ctive Sequence =
Include sub-folders ‘/ “ < o _ VTR P.- B — Use first row as header
terati 0 Channel 2 sigma (x) 12 -
eration . — A B =
Extracted sy - workbook CrEE nat v € o
sigma (2) 053 :,,, = 2
SR | RO Statistics |
file format dsheet v
Select folder you want to hetormat Seroadthes
“ 2 output fll{ D:\Stephane\Desktop\result.xls
proceSS here (ex' batCh \hCS ) Thresholder 4 4 ° If file exists Merge sheets, excluding first ro v
Thput Active Sequence
Channel 053 : I S
channel c
Classes e = \‘ | 2 Label Extractor 5 1
Manual thresholds | 716.803149606299
thresholds : Labeled sequence Active Sequence
JHEms prOcetiies Extract Any label vs background v
Binary output Value 0~
ROI
Extracted ROI
i Fill holesinROI T ! H g
> kol 6. il Pl boles o Select the destination XL
ROI(s) 6 ROI List of ROI 4ROI . . “ 9
_ : : file and click on “run”!
Sequence Active Sequence v List of hole-filled ROI &
Filteron Interi v
— - > ROI Statistics 9.l
Acceptif Greater than v
Value 1000.0 i‘ > Add rois 8 ! Select features...
-cells.ti Regi f interest 4ROl
T Filtered ROI(s) ‘o Sequence hela-cells.tif egions of interes
Roi(s) 4 ROI Sequence hela-cells.tif
+/ Remove previous ‘l Workbook




Protocols In Icy

e Make your protocol nicer: build your own block with “workflow” !

1 “ > Sequence file batch

D fold Choose folde... - —pe

° older oose folde, “ St bl I l‘, »  Gaussian filter 2 !

© extension { N - i

‘OI T B o Scquence input  Active Sequence
nclude sub-folders V' : z
e = a Channel 2 sigma () I
eration

Extracted G4

Add a new workflow block

sigma (y) 1
sigma (2) 0

€ 2|

Copy / paste “K Means”,
“Thresholder” and “Label
Extractor” blocks inside the

workflow block

| ROI Statistics |
file format Spreadshe

(] Sequence Active Sequence

Filter on Interior

ROI

\ output
|& P K meansthreshold 3 {4 p Work flow / 1" 1
Input  Active Sequence
Channel 0:C
Classes qipes y
N 1& P K means threshold 1 ! I ‘ > T S
Input  Active Sequence v e e
Chi | 03
e channel 0(ch0) Z 1‘ > Y -
Classes 258 a ractor
Manual thresholds
thresholds _ Labeled sequence Active Sequence
I& | 2 Filter ROI l ‘ Dieat axpercantics Extract Any label vs background v
f Binary output ~
ROI(s) 6ROI Value 0

Extracted ROI

Acceptif Greater than
© Value 1000.0

Filtei

4 Roi(s)
Remove previous ‘/

4ROl g—‘ —4&2 Sequence

hela-cells.tif
Workbook




Protocols In Icy

e Make your protocol nicer: build your own block with “workflow” !

“‘ ' < £ilobcs |

g:derA Choose folde... °’ le‘ P Extract channel Expose (USIng I’Ight CliCk) Workbook to file =

- = i “InpUtn Varlable Of “K-Meansﬂ P.- B j— Use first row as header
2 -

Remove previous block (select

block and “Extracted ROI” of

L
A B GHIES ‘
] ” — “Label Extractor” block | N
them and press “Delete”) ¢
\ sTpUTSs ROI Statistics
. |7ém5preadsheet v 9
‘-’-'u > Work flow \ 8 1 to
7 / —R
1& P K means threshold 1 ! | \ %> T—— o
Input  Active Sequence v T e
Channel 05
anne channel 0(ch0) Z | %> Pe— B
Classes 1 a ractor !
Manual thresholds  ~
thresholds _ Labeled sequence Active Sequence
777’ e pecentic Extract Any label vs background v
‘i Binary output Vi =
ROI( ROI
Extracted ROI
Sequ ]
Filte
‘ Acce
© Valu
Filtered ROI(s) Q&

I T
LO Roi(s) 4ROl 6—L° Sequence

+ Remove previous V| d ‘

hela-cells.if [+ l
Workbook




Protocols in Icy

e Make your protocol nicer: build your own block with “workflow” !

- > Sequence file batch
D fold Choose folde... T—
? older l“ Dl Bt chonnel s ‘ ‘d‘ P  Gaussianfilter 2 ! l =
© extension | ) “’. | 2 Workbook to file 7oA '
| = Sequence No Sequence input Active Sequence —
o Include sub-folders \/ Chq B L i 7~ P.— B — Use first row as header
anne -
iteration 0 4 — A B cl@E
Extracted sigma (y) R workbook S nat v o
sigma (2) 058 > 2
cttput | RO Statistics |
file format Spreadsheet v
output file D:\Stephane\Desktop'result.xls
If file exists Merge sheets, excluding first row v
|ék »  Threshold 8 1|
‘ K means threshold
9 Input
Collapse the workflow block / Label Extroctor $
B Extracted ROI
“ 7
and rename it “Threshold
> Filter ROI 3 |l > FillholesinROI 4 1|
K ROI(s) 6 ROI List of ROI 4ROI 6
Sequence |Active Sequence v List of hole-filled ROI d) L
Filter on Interior v ]‘. > e =
istics
Acceptif Greater than v
lo Value 1000.0 ‘& > Add rois 5 1 ’ Select features...
| Filtered ROI(s) \é Sequence hela-cells tif Regions of interest 4ROl
: Roi(s) 4ROl Sequence hela-cells.tif
Remove previous v Workbook




Protocols in Icy

e Make your protocol nicer: build your own block with “workflow” !

“» Sequence file batch Reconnect links and
AT Shiansstiblen reorganize your blocks
© extension
I \ > G ian filt. 2.1
© Include sub-folders v I“‘ P Extractchannel 1 ! I& cvesion [t
| ) . input Active Sequence
iteration 0 Sequence No Sequence _ e
Channel 2 sigea b iy | » Threshold 3 5|
Exteacted sigma (y) 19 K means threshold
sigma (2) 0" Input
output Label Extractor
Extracted ROI
!&» Filter ROI 4 | : : “» —— 5.1
ROIs) 6RO ) (@ P FillholesinROI 5 & | | ) : N—
Sequence Active Sequence v List of ROI i ¢ : Roi1(s) 4ROI
Ee el | terior ” List of hole-filled ROI Q—f_g R e it
+0 Remove previous V|
Acceptif Greater than v q
Value  1000.0 [
Filtered ROI(s) ‘“ | 2 Workbook to file 8 ! |

D:\Stephane\Desktop'\result.xls

Fi B :— Use first row as header
\-‘.. > RO Statistics 71 A B cl@
| workbook DR not v T
Select features... ¢ >
Regions of interest 4ROl | ROI Statistics |
Seguence rilizunils file format Spreadsheet v
Workbook g output file

If file exists Merge sheets, excluding first row v




Protocols In Icy

e Make your protocol nicer: build your own block with “workflow”

| > Sequence file batch 1 1
° folder Choose folde... . . e
S cxtensi Much nicer isn’tit 7 :)
° extension 5 &
! - l& »  Gaussian filter 2 !
© Include sub-folders |V I.“ P Extractchannel 1 ! = -
) input Active Sequence
iteration 0 Sequence No Sequence _ e
Channel 2 sigea b > |k »  Threshold 3 5|
- 1~
Extracted Stgeme (y) s K means threshold
sigma (2) 0" Input
output Label Extractor
Extracted ROI
- > Silter ROV 4.1 . - \-’. > Add rois 6 |
ROI(S) eROI P> @y B Fill holesinROI 5 = W—
Sequence Active Sequence v litofROl 4ROl O Rm(s) 2 R01
Filter on | Interior v List of hole-filled ROI q B o \/\ c#
Acceptif Greater than v q
Value 10000 8
Filtered ROI(s) Workbook to file 8 !
Fi B :— Use first row as header
- > RO Statistics A B c[®
workbook EI I not v 43
Select features... ¢ >
Regions of interest 4ROl ] ROI Statisticsri
Sefuence il il file format | Spreadsheet v
L output file D:\Stephane\Desktop'\result.xls
If file exists Merge sheets, excluding first row v




e Make your protocol nicer:

Protocols in Icy

you can also better tool ;)

| > Sequence file batch
folder D:\Stephane\...
extension
© Include sub-folders V] I& P Extract channel 1 ! ‘
iteration 0 Sequence No Sequence
Channel 0
Extracted
“ > HK-Means 2 1 “ > ROI Statistics !
‘ ‘ l& | 2 Add rois 3 1 i
Input No Sequence - e L Select features...
uence o Sequence — :
Gaussian pre-filter 0:C & . Regions of i No ROI
Roi(s) No ROI
Frame 0:2 2 Sequence No Sequence
= Remove previous |V
Intensity classes 20 2 Workbook
Min object size (px) 5000
Max object size (px) 15000 2 ‘ - > Workbook to file gl
Min object intensity 055 B = Use first row as header
binary s-equence e A C D £ P =
list of ROI Q workbook 1  Dataset ROI X Y Contour Interior :
e EeS———— e T " E
1 ROI Statistics |
file format |Spreadsheet v
output file D:\Stephane\Desktop'\result.xls
If file exists Merge sheets, excluding first row v




Protocols in Icy

e Most plugins have their corresponding Block
e \What if the one you need isn't there (yet)?
o #1: Leave a comment on the plug-in's page online

PLUGIN
KMeans Color
Quantization

@ Nicolas Hervé

SHORT DESCRIPTION
DOCUMENTATION

1 REVIEW
DEPENDENCIES

CHANGELOG

®Oe w0

This resource needs

MaskEditor
=] Nicolas Hervé
&

i NHerve Toolbox

| =% Nicolas Hervé
Fals

One review on “KMeans Color Quantization”

Hi! very nice plugin, i was wondering if it was possible to call it in NOVEMEER 24, 2012

Leave a comment & rating

CTCTTT




Protocols in Icy

e Most plugins have their corresponding Block

e What if the one you need isn't there (yet)?
o #1: Leave a comment on the plug-in's page online
o #2: The "DIY" (Do It Yourself) approach

N Javascript 6 4
putput@ = inpute * 2

Your parameters, your code,
you control everything! m~

w. P Integer 5 Add Input

;.; » Display 1 9

° 12 010 Add output
inputd Object g_f—'o 24.0 (]
outputd Decimal ‘




Protocols in Icy

e Protocols can be used in headless mode (command line) !
See the plugin documentation to get more information about it:
http://icy.bioimageanalysis.org/plugin/protocols/

And our protocol is ready. Here comes the magic spell:

icy.sh -hl -x plugins.adufour.protocols.Protocols protocol=/my/great.protocol inputl=/my

/inputFile outputl=/my/ocutputFile

Let's briefly analyse this line:

o icy.sh is the Icy startup command (NB: replace by icy.exe on windows; you can also
generically use “java -jar icy.jar” instead)

o “-hl” is short for “headless”, which means icy will run on the command line and no
graphical interface will appear

o "-x"tells icy to run a specific plugin at startup (this plugin is “Protocols”, as you might have
guessed)

o “protocol=.." indicates the path to the protocol file to run

o "input1=." and "output1=.." are used to pass all the necessary parameters to the protocol,

using the IDs specified above.



http://icy.bioimageanalysis.org/plugin/protocols/

Protocols In Icy

A good way to learn: use online protocols and adapt them to your needs !

| > Range loop
proto - © start S
T -
— O end 0l o " = “Ab Microscope set stageZ 2 !
SODA 3 Colours O st - Trigger
& ; ; Step. 5*%+10 ?
This protocol runs SODA analysis on 3 colours fluorescence image... i . z
index
x 0 -
| R Relative
SODA STORM 2D |l > Cronte sequence. 1. | ieration 0 € et SO
& i i ait stage (V)
This protocol runs the SODA analysis on 2D STORM images. © image (optional) o f_g R ge (¥
sequence A4 Done
i : SODA STORM 3D r
This protocol runs the SODA analysis from 3D STORM images. ) e i
> Set col 4 L Mi it 30 =
& Save a sequence as a tif & Soovmep, \" i Mlcroscope Jtconfly, D Trigger false
This short protocol is an example to save a sequence with a modifi... o Sequence o Trigger false > Tagged image(s)
© Channel 0 ] Group |Channel v 16
Separate image channel in folder ° Caloa Preset | Cy5 v I = =
I v o = > Mi set tagged image 5 !
e This protocol takes a folder containing images as input and extract... i s G | wat V. g il B Hicrescops £
S D Tagged image(s)
Set cole
Set pixel size - batch L1 i Sequence No Sequence
& Simple protocol to change the pixel size information of all images... Sequence  No Sequence oT 0
Channel 1
x Spot Tracking with excel export et Dz
This protocol shows how to use the new Spot Tracking blocks insi... D C 0
" . D Size T B
Spot Tracking with tracks filtering and motion excel export |ﬁ P Microscope $et config 6 ! Diseer 0
& This protocol shows how to use the new Spot Tracking blocks insi... = e
Trigger false < 5 Size C -
= \ Gi Ch | v
i : Spot detection with wavelets No Image © p::;:': Cv:nm - g
This is the first protocol with spot detection for test purposes. 7 a T
Wait V] C &l P Microscope snap image 1 1. |
i : Spot detector scale 2 and 3 Done cﬁ—{p Trigger false
..externalized, so that the workflow can be collapsed and used in other Taggedimage(s)
i : SpotDetectorScale2and3-inBatch 5 =
...st with the Spot detector scale 2 and 3 protocol, this one allows f... & B Microscope set tagged image 8
D Tagged image(s)
SpotDetectorScale2and3-inBatch-exportedParameters E L
Se: No Ses
- Sensitivity for scale 3 This protocol can be edited with... )i Aaueaes 0" quence
i : Stained cells D —— 14
This protocol counts the number of stained cells in a population o... oc 1
i : Stress granule detection in fluorescence imaging © SaeT .
This protocol detects stress granules within cells using fluorescenc... 3 © SizeZ 10
© Size C 2
& Test Protocole




Keep in touch !

y @Icy_Biolmaging

Support forum

http://icy.bioimageanalysis.org/support

Image Analysis Hub
Open Desk

Every other Thursday 9h30-12h30
Pasteur - Francgois Jacob Building

https://research.pasteur.fr/len/news/ima
ge-analysis-opendesk/
Don’t forget to cite and acknowledge us :)
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