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Objectives for this tutorial

Learn how to automate the routine and repetitive tasks you do in Fiji!

How? By…

✓ Learning what Fiji macros are


✓ Learning the basics of the Fiji macro language


✓ Learning how to write Fiji macros through examples



What is Fiji?
Fiji: Fiji is just ImageJ } ImageJ (1997): 


Image analysis program tailored to 
biologists, developed by the NIH

Fiji (2007): 


‘Batteries-included’ version of ImageJ, 
including plugins and programming

Ubiquitous across biology fields!



Challenge: Fiji can involve laborious ‘point and click’…

…Solution: Use Fiji ‘macros’ for automation!



What is a Fiji macro?
Macro: “macro instruction”, i.e. a script of commands that compiles in real time

Fiji Macro: a simple program that automates a series of Fiji commands

Useful official tutorials:


Overview: https://imagej.net/
scripting/macro


In-Depth: https://imagej.net/ij/
developer/macro/macros.html

https://imagej.net/scripting/macro
https://imagej.net/scripting/macro
https://imagej.net/scripting/macro
https://imagej.net/ij/developer/macro/macros.html
https://imagej.net/ij/developer/macro/macros.html


Example uses of Fiji macros
Loading and saving images

Performing operations on images

Running plugins ‘hands-free’

E.g. changing image formatting

E.g. masking images

E.g. de-drifting images



How to create a new macro?
Fiji > Plugins > New > Macro

or

Shift + n

Important: KEEP SAVING YOUR 
CODE AS YOU WRITE IT — FIJI 
WILL NOT DO THIS FOR YOU!!!!!!!!!



How to learn the Fiji macro language (.ijm)?
In any programming language, if you know how to perform…


1) Assignment of variables (=)


2) Conditional statements (if/else)


3) Loops (for/while)


…then you can create any computable function! (Böhm & Jacopini Theorem, 1964) 

(My addendum: …but only if you comment your code well! ^_^ )



Basics of the Fiji macro language: assignments & comments

Assignment of variables (=):


Use “=” sign, e.g. “ x=5; ” or “ PATH_TO_DATA = “/Users/Vishank/Data”; ”


Use semicolons after every assignment, if “;” is missing will give an error!

Comments:


Use “//” for in-line comments, “/*  */” for multi-line comments


Use “ctrl + /” or “cmd + /” for toggling comments on a selection of code



Basics of the Fiji macro language: conditionals

Conditional statements (if/else):

if (condition) {

statements;


}

if (condition) {

statements;


} else {

statements;


}

if (condition) {

statements;


} else if (condition) {

statements;


} else {

statements;


}

If statement If + else statement If + else if + else statement

Example conditions: (n > 5), (filename == “t.tif”), (isOpen(img))



Basics of the Fiji macro language: loops
Loops (for/while):

for (initialization; condition; increment) {

statements;


}

for loop

Example syntax: for (i = 0; i < 10; i++)                      while ( ! isDone)

while loop

while (condition) {

statements;


}



Basics of the Fiji macro language: input and output
Inputs:


Use the “open()” command for loading images


Always remember to correctly write the path to your data before starting! 

Choosing among windows:


Use the “selectWindow()” command for choosing among open windows


Outputs:


Use the “saveAs()” command for saving (use “File.makeDirectory()” if needed)


Use the “close()” command for closing redundant windows


Printed info will display to the log, execution info will display to the console



Basics of the Fiji macro language: debugging

Tips:


- When debugs occur, this window will pop up:


- Checking “Show “Debug” Window” yields 
debug window with the current variables


- Double check CAREFULLY before running a 
script. (FYI: you can “kill” a script midway.)

It’s annoying!!

The language and interface is limited; use Python/Matlab for heavy scripts.



Basics of the Fiji macro language: the “run” command

ANY command in the Fiji menus can be executed by using the “run()” command!!! 

run(command, options)

Example syntax: run(“Z project…”, “start=10 stop=40 projection=[Max Intensity]”; 

run(“Reslice [/]…”, “output=1.000 start=Top”);



run("Fuse/Deconvolve Dataset", "select_xml=/mnt/data/embryo/Vishank/Atlas/klar_H2A-RFP/
202206071430_2p0mW/Time2views_30sec_2p0mum_0p5msexposure_full/Repacked_Reversed/
dataset_tmpt0to200.xml process_angle=[All angles] process_channel=[All channels] 
process_illumination=[All illuminations] process_timepoint=[Single Timepoint (Select from List)] 
processing_timepoint=[Timepoint 101] type_of_image_fusion=[Multi-view deconvolution] 
bounding_box=[Define manually] fused_image=[Save as TIFF stack] minimal_x=69 minimal_y=-23 
minimal_z=168 maximal_x=930 maximal_y=2077 maximal_z=926 imglib2_container=[CellImg (large 
images)] imglib2_container_ffts=ArrayImg type_of_iteration=[Efficient Bayesian - Optimization I (fast, 
precise)] image_weights=[Virtual weights (less memory, slower)] osem_acceleration=[1 (balanced)] 
number_of_iterations=10 use_tikhonov_regularization tikhonov_parameter=0.0060 compute=[specify 
maximal blocksize manually] compute_on=[GPU (Nvidia CUDA via JNA)] psf_estimation=[Extract from 
beads] psf_display=[Do not show PSFs] output_file_directory=/mnt/data/embryo/Vishank/Atlas/klar_H2A-
RFP/202206071430_2p0mW/Time2views_30sec_2p0mum_0p5msexposure_full/Repacked_Reversed/ 
blocksize_x=1088 blocksize_y=1088 blocksize_z=1088 cuda_directory=/opt/Fiji.app/lib/linux64 
select_native_library_for_cudafourierconvolution=libConvolution3D_fftCUDAlib.so gpu_1 gpu_2 
detections_to_extract_psf_for_channel_0=beads psf_size_x=19 psf_size_y=19 psf_size_z=25");

Crazy example of the power of “run()” !!!
Running the entire Fiji “multiview reconstruction” plugin in one command!



Basics of the Fiji macro language: the macro recorder
Your best friend!

Fiji > Plugins > Macros > Record

All the operations you do manually will 
be automatically listed in the recorder! 


You can then press “create” to use 
these as the backbone of your macro!



The canonical macro-making journey 

Decide on a standardized 
process to automate

Start the macro recorder 
before you begin

Run the process manually 
on a data sample

Press “create” to kick off 
your macro writing

Add loading/saving/loops 
to finalize your macro!



Example macro: generating maximum intensity projections

1/2



Example macro: generating maximum intensity projections

2/2



Challenge: Fiji macro operations can interrupt your desktop workflow…

…Solution: Use ‘headless mode’ of Fiji to run macros without a GUI! 



Running Fiji in ‘headless mode’

./fiji --headless -macro Name_Of_Macro.ijm

Example syntax: /Users/Vishank/Applications/Fiji --headless -macro /Users/Vishank/
Documents/Generate_Auto_ZProjections.ijm

In a terminal (Mac/Linux) or command prompt (Windows), use the command:

Path to 
Fiji app

Flag to run 
headless Fiji

Flag to run 
a Fiji macro

Name of the 
macro to run

This allows you to use your desktop without any macro interference!
    (Note: to open files headlessly, use “Bio Formats” method, not “open()”)
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How? By…
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✓ Learning the basics of the Fiji macro language


✓ Learning how to write Fiji macros through examples
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Thank you!  
Questions?


