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This is the documentation of version 1.3.0.

Siril is an astronomical image processing tool, specially tailored for noise reduction and improving the signal/noise
ratio of an image from multiple captures, as required in astronomy.

gv  Scripts™ Siril-1.1.0

z 4

Command line

O Oser

Siril can align automatically or manually, stack and enhance pictures from various file formats, even image sequence
files (films and SER files).

Programming language is C, with parts in C++. Main development is done with most recent versions of shared libraries
on GNU/Linux. Contributors are welcome.

This is the documentation, it tries to describe all Siril functions. If the equivalent of a GUI function exists on the
command line, then it is given in an insert. Other useful resources can be found at our main website siril.org.

You can find here an index of Siril commands.

To report any problems in the documentation please open a ticket at the following address: https://gitlab.com/free-astro/
siril-doc.

A problem in the translation of the documentation should be reported here: https://gitlab.com/free-astro/
siril-localized-doc.
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CHAPTER
ONE

INSTALLATION

Each version of Siril are distributed for the 3 most common platforms (Windows, MacOS, GNU / Linux) and can be
downloaded on the Siril website. But of course, as Siril is a free software and you can build the application from the
sources.

Tip: It may be useful to check the integrity of the binary or package you have just downloaded. The list of SHA
checksum is available on this page, in json format.

At the end of the installation you can try the capabilities command to learn more about your installation.

Siril command line

[capabilities ]

Lists Siril capabilities, based on compilation options and runtime

Understanding Siril version humbers

Starting with 1.0 version, stable versions of Siril (such as 1.0, 1.2, etc.) are indicated by even numbers and are de-
signed for everyday use. Development versions, indicated by odd numbers (such as 0.99.0, 1.1.0, etc.), are not usually
available as packages or binary executables, and must be compiled by the user. The third and last number, called micro
numbering, corresponds to the number of releases that brought bug fixes and other small contributions (such as 1.0.1,
1.0.2, 1.0.3, etc.).

1.1 Installation on GNU/Linux

1.1.1 Installation on Debian

The binary package is available on Debian testing and an old version for stable. It can be installed via apt, with superuser
privileges:



https://siril.org/download/
https://siril.org/siril_versions.json
https://packages.debian.org/testing/siril
https://packages.debian.org/stable/siril
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1.1.2 Installation on Ubuntu or Linux Mint

Official repositories

As for debian, it is available in the repositories, but the version can be outdated:

[sudo apt install siril }

PPA repositories

The newer version is thus available in our PPA, which is the preferred way to install Siril on Ubuntu or Linux Mint:

sudo add-apt-repository ppa:lock042/siril
sudo apt-get update
sudo apt-get install siril

1.1.3 Installation of the Applmage binary

For GNU/Linux systems, we also decided to provide bundled binaries with AppImage (x86_64) and flatpak that works
on GNU/Linux-like systems. To run the AppImage binary, you just have to download it and allow it to run using the
command:

[chmod +x Path/To/Application/Siril-x.y.z-x86_64.AppImage }

By replacing with the correct path and x,y and z with the version numbers. Then a simple double-click on the AppImage
starts Siril.

1.1.4 Installation of the flatpak

Another way to install sable version of siril is to use the flatpak, the utility for software deployment and package
management for Linux. To install flatpak, type the following command:

[flatpak install flathub org.free_astro.siril ]

Then, to run the application:

[flatpak run org.free_astro.siril ]

1.2 Installation on Microsoft Windows

1.2.1 Installation with the installer

The recommended way to install Siril is to use the provided installer which will guide you step by step.

The Siril setup wizard will install all the necessary files in the right place and at the end you will have the choice to
create or not a shortcut on the desktop.
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kg Setup - Siril version 1.0.6 — *
License Agreement m
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

GNU GENERAL PUBLIC LICENSE A
Werzion 3, 29 June 2007
Copyright ©® 2007 Free Software Foundation, Inc. <https.ifsf.org/>

Everyone iz permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Preamble

(®) I accept the agreement

("1 do not accept the agreement

Fig. 1: First screen of the installer, you need to accept the agreement to continue.

Note: Siril will be installed in C:\Program Files\Siril. If you don't have the rights to install to this folder, use a portable
version instead (see Installation of the portable binary.)

1.2.2 Installation of the portable binary

If you want to use Siril without installing all kinds of files on your computer (for example if you don't have administrator
permissions on the machine), then it is recommended to use the portable version. It comes in the form of a zip file,
which you just have to extract to the location of your choice, then go to the bin folder to run siril.exe. You can also
create a shortcut on your desktop to make it easier to launch the application.

Warning: Be careful, under no circumstances you should move the exe file, or any other file. Otherwise Siril will
not run.

1.2. Installation on Microsoft Windows 5
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I'ifl Setup - Siril version 1.0.6

Completing the SiriL Setup Wizard

Setup has finished installing SiriL on your computer. The
application may be launched by selecting the installed

shortouts,

Click Finish to exit Setup.

Launch SiriL
|:| Visit our First Steps page

Fig. 2: Last screen of the installer. You can chose to start Siril right after installation, and to open the tutorial explaining

the first steps.
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1.2.3 Installation from the Microsoft Store

It is now possible to install Siril via the Microsoft Store.

]
1. Go to the Start #m button, and then from the apps list select Microsoft Store.
2. Type Siril in the search entry.

3. Open the page corresponding to Siril, and then select Get.

Screenshots

[

Ratings and reviews

4.9

11 RATINGS

Siril au top

Note: However, it is important to note that Siril updates in the Store are usually done with a small delay due to the
upload process which is quite complex.

1.2.4 Building on Windows with Msys2
These instructions are made for compiling on Windows with MSYS2 distribution using MinGW. MSYS2 requires 64
bit Windows 7 or newer, and does not work with FAT filesystems.

Download MSYS2 64bit, a software distribution and building platform for Windows and run the installer x86_64 for
64-bit. When asked, specify the directory where MSYS2 64-bit will be installed.

Run MSYS2 directly from the installer or later MSYS2 MinGW 64-bit from Start menu or shortcut.

Warning: Make sure to launch MinGW 64-bit (check that the icon is blue at the top of the terminal window).

First, update the package database and core system packages by typing (for more info about pacman see this page):

[pacman -Syu ]

1.2. Installation on Microsoft Windows 7
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Installing dependencies

Note: Automake is the legacy (stable) build method, now being replaced by meson (experimental) build system.

To install the dependencies, enter the following command:

pacman --noconfirm -S --needed base-devel \
mingw-w64-x86_64-toolchain \
mingw-w64-x86_64-cmake \

git \

automake \
mingw-w64-x86_64-1lcms2 \
mingw-w64-x86_64-curl \
mingw-w64-x86_64-json-glib \
mingw-w64-x86_64-meson \
mingw-w64-x86_64-ninja \
mingw-w64-x86_64-fftw \
mingw-w64-x86_64-exiv2 \
mingw-w64-x86_64-1ibgit2 \
mingw-w64-x86_64-gtk3 \
mingw-w64-x86_64-gsl \
mingw-w64-x86_64-opencv \
mingw-w64-x86_64-1ibheif \
mingw-w64-x86_64-ffms2 \
mingw-w64-x86_64-cfitsio \
mingw-w64-x86_64-libraw \
mingw-w64-x86_64-1ibxisf

Building from source

The source code is stored on a gitlab repository, you can download it with this command the first time:

git clone https://gitlab.com/free-astro/siril.git
cd siril
git submodule update --init

Now, generate the build system and compile the code by typing:

meson setup _build --buildtype release
ninja -C _build install

To launch your build of Siril, run MSYS2 64-bit and type siril's command name:

[siril

You can also create a shortcut to siril.exe to start it, the default location is /mingw64/bin/.

To update your version, run MSYS2 64-bit then:

pacman -Syu
cd siril
git pull --recurse-submodules
(continues on next page)
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(continued from previous page)

meson setup _build --reconfigure
ninja -C _build && ninja -C _build install

If git pull does not show any change, there is no need to rebuild by running the make command. Otherwise, it will
update your build.

After that just launch the build by typing:

[siril J

1.3 Installation on macOS

1.3.1 Installation of our app

The macOS app is provided per architecture:
¢ Intel (macOS 10.13+)
* Apple Silicon (macOS 11+)

Choose the link corresponding to your processor architecture and download the disk image. Once downloaded, double-
click to open it.

A new window pops up. Now drag the Siril icon and drop it on the Applications one.
Congratulations, Siril is now installed.

1.3.2 Installation from Homebrew

Homebrew is similar to MacPorts and provides packages (aka formulae) to install, either by compiling them from
source or by using pre-compiled binaries (aka bottles). To install Homebrew, click here. Siril can be installed with:

[brew install siril J

Note: Please be aware that it was announced that Homebrew is using analytics. To turn this off, run: brew analytics
off You can read more about this on Brew Analytics.

1.3. Installation on macOS 9
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B siril

Applications
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1.4 Installation from source code

Installation from source code is required if you want the latest features, if the past release is getting old, if you want to
participate in improving Siril or not use all the dependencies.

1.4.1 Getting the source code

The source code is stored on a git repository, which you can download with this command the first time:

{git clone --recurse-submodules https://gitlab.com/free-astro/siril.git }

And update it the following times with these commands in the base siril directory:

git pull
git submodule update --recursive

1.4.2 Dependencies

Siril depends on a number of libraries, most of which should be available in your Linux distribution or package manager
of choice. The names of the packages specific to operating systems are listed in each section below. Mandatory
dependencies are:

* gotk+3 (Graphical user interface library), at least version 3.20.

* adwaita-icon-theme (icons) to support gtk's look and feel.

e cfitsio (FITS images support).

o fftw (Discrete Fourier Transform library).

¢ gsl (The GNU Scientific Library), version 1 or 2 starting with release 0.9.1 or SVN revision 1040.
* OpenCV and a C++ compiler for some image operations.

 Little CMS an open-source color management system

* weslib for world coordinate system management, annotations and the photometric color calibration.

* libjson-glib for update checking (useless if you build an non-released version) and SpectroPhotometry Color
Calibration.

Note: Even if Siril can run in console since version 0.9.9, it is still linked against the graphical libraries, so you still
need GTK+ to compile and run it.

Optional dependencies are:

¢ openmp for multithreading. Although optional, this dependency is highly recommended as the performance will
be much better. The flag of this option is set to true by default. That means if openmp is not installed on your
machine, you must add -Dopenmp=false in the meson setup.

* libtiff,
e libraw, libtiff, 1ibXISF, libjpeg, libjxl, libpng, libheif for RAW, TIFF, XISF, JPEG, JPEG XL, PNG and HEIF
images import and export. The libraries are detected at compilation-time.

e libraw, libXISF, libheif for RAW, XISF, HEIF and AVIF import. The library is detected at compilation-time.

1.4. Installation from source code 11
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* FFMS?2 for film native support as image sequences. It also allows frames to be extracted from many kinds of
film, for other purposes than astronomy. Versions < 2.20 have an annoying bug. It is recommended to install the
latest version.

* ffmpeg (or libav), providing libavformat, libavutil (>= 55.20), libavcodec, libswscale and libswresample for mp4
sequence export.

 wcslib for world coordinate system management, annotations and the photometric color calibration.
» Exiv2 to manage image metadata.
e libcurl for astrometry and photometry requests.

* libgit2 to maintain a local clone of the siril-scripts repository.

Build dependencies

To install from source code, you will have to install the base development packages:

[git, autoconf, automake, libtool, intltool, pkg-tools, make, cmake, gcc, g++ J

The compilers gcc and g++ from this list can be replaced by clang and clang++ (we use them for development), probably
others as well.

The autotools packages (autoconf, automake, probably some others) can be replaced by meson.

1.4.3 Generic build process

Siril can be compiled either using autotools or meson.

Meson

The recommended way is to use meson and ninja:

meson setup _build --buildtype release
cd _build

ninja

ninja install

To disable some dependencies or features, use meson options -Dfeature=false or -Denable-feature=yes de-
pending on the case.

Table below lists all configurable options.
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Option Type Value Choices Description

relocatable- combo platform- [ 'yes', 'no', build with resources considered bundled un-

bundle default ‘platform- der the same prefix

default' |

openmp boolean true N/A build with OpenMP support

exiv2 boolean true N/A build with exiv2 support

libgit2 boolean true N/A build with libgit2 git integration

libraw boolean true N/A build with LibRaw support

libtiff boolean true N/A build with TIFF support

libjpeg boolean true N/A build with JPEG support

libjxI boolean true N/A build with JPEG XL support

libpng boolean true N/A build with PNG support

libheif boolean true N/A build with HEIF support

libXISF boolean true N/A build with XISF support

ffms2 boolean true N/A build with FFMS2 support

ffmpeg boolean true N/A build with FFmpeg support

libcurl boolean true N/A Use libcurl for web access

criterion boolean false N/A build with criterion support
Autotools

The autotools ways is well known in the unix world, once the source code has been downloaded and the prerequisites
have been installed, the general way to build it is as such:

./autogen.sh
make
make install

possibly with superuser privileges for the last line.

You may want to pass specific options to the compiler, for example like that if you want optimisation and installation

in /opt instead of the default /usr/local:

[CFLAGS:'—mtune:native -03' ./autogen.sh --prefix=/opt

To launch Siril, the command name is siril or siril-cli.

1.4.4 Installation on Debian-like systems

You may want to build a . deb package instead of using a non-packaged version, in that case see this help. In particular,

to install dependencies, you can use the command:

[apt build-dep siril

Otherwise, here is the list of packages for the current version:

» Packages required for the build system:

[autoconf automake make gcc g++ libtool intltool pkg-config cmake

* List of packages for mandatory dependencies:

1.4. Installation from source code
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libgtk-3-dev libcfitsio-dev libfftw3-dev libgsl-dev libopencv-dev
liblcms2-dev wcslib-dev libjson-glib-dev

* List of packages for optional dependencies:

libcurl4-gnutls-dev libpng-dev libjpeg-dev libtiff5-dev

libraw-dev gnome-icon-theme libavformat-dev libavutil-dev libavcodec-dev
libswscale-dev libswresample-dev libgit2-dev libheif-dev

libexiv2-dev libjxl-dev

for film input (AVI and others) support:

[1ibffmsz-dev

1.4.5 Installation on Arch Linux

Two packages are available on AUR: siril and siril-git. Download the PKGBUILD or the repository, install de-
pendencies, run makepkg to build the package and pacman -U to install it.

Dependencies (mandatory and a few optional):

pacman -S base-devel cmake git intltool gtk3 fftw cfitsio gsl opencv
exiv2 libraw wcslib

1.4.6 LittleCMS version

Siril requires lcms2 >= 2.14 to build. This version is required in order to provide optmisation of the color management
code. A sufficient version is available in debian testing and Ubuntu 23.04, however the current Ubuntu LTS release
provides an older version, and other OS distributions may do too. If you find yourself in the position of being on an
older OS that does not provide lcms2 >= 2.14, you can either manually install packages from a more recent version
of your distribution, or you can build and install lcms2 from source code. The lcms2 source is available at their git
repository.

1.4.7 Build Failures

Every commit to Siril git is automatically built in a standard build environment for Linux, Windows and MacOS using
the gitlab CI infrastructure. This means that we have high confidence that the master branch, as well as tagged releases,
will build successfully given a correctly set up build environment with the necessary dependencies installed.

If you experience a build failure it is likely that this indicates a problem with your build environment or incorrectly in-
stalled dependencies - remember many distributions require separate installation of development packages that contain
the necessary header files. Check the CI report for the git commit you are trying to build. In the unlikely event that
there is a build failure shown, rest assured the team is working to fix it. Otherwise, if the CI pipeline shows green ticks,
you will need to review and fix any issues with your own build environment.

If you still believe you have found a build issue that has not been flagged by the CI pipeline - for example if you're
building on a different platform such as BSD that the developers don't regularly use - then feel free to raise an issue on
gitlab.

Note that issues should only be raised against the master branch or tagged releases. If you are testing new features in
merge requests, please provide feedback in comments against the relevant merge request.
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CHAPTER
TWO

GRAPHICAL USER INTERFACE

The Graphical User Interface (GUI) allows you to process your images manually, as well as using scripts or typing
commands. To learn how to use Siril in headless mode, please refer to this section.

Siril's GUI is written using GTK, a free and open source cross-platform toolkit for GUI creation. Currently, the version
used is version 3.

The following subsections take you through the main interface window and useful menus.

2.1 Main interface

When launching Siril, the main interface opens.

Note: Click anywhere onto the image below to display its functions.
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Image area

This area displays the currently loaded image. Click on Red, Green or Blue to switch between the different layers (color
images only, a single BW tab is available for mono images).

Right-click on the image to display a contextual menu:

Tip: When no image is loaded, double-clicking on the image area pops the Open dialog.

2.1.1 Undo

Undoes the most recent operation.

2.1.2 Redo

Redoes the most recently undone operation.

2.1.3 PSF

Computes a PSF for the current selection and carries out quick photometry.

2.1.4 PSF for the Sequence

Computes a PSF for the current selection for all images in the current sequence.

2.1.5 Pick a Star

Applies star detection to the current selection. The result is opened in the Dynamic PSF dialog. Note this operation is
more lenient than the full image star finder routine as it assumes that you have picked a selection containing a star: it
can therefore be used to pick stars that have been missed by the full image star finder function.

2.1.6 Selection

Applies constraints to the selection box.
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2.1.7 Crop

Provides an interface to the Crop and Crop & rotate functions.

2.1.8 ROI

Provides an interface to set or clear the Region of Interest for ROI processing. Note: this menu entry is not available if
the ROI mode is set to "Automatic from selection" in the UI preferences tab.

2.1.9 RGB align

Aligns the image RGB channels. This supports a range of registration methods for alignment:

2-pass global star alignment This uses the 2-pass global star alignment routine with COG framing (so the image
dimensions are preserved). This algorithm adjusts with 8 degrees of freedom so it can correct for image shift,
rotation and skew. This is the recommended algorithm for images containing stars. This algorithm is global and
does not require a selection to be made.

KOMBAT alignment This uses the KOMBAT alignment method. It is primarily intended for planetary align-
ment, but can also work for deep space images. It provides shift registration only, but is fast. This algorithm
requires a selection to be made.

One star registration This is an older algorithm that provides shift-only registration based on the movement of
a single star. This is very fast but the registration cannot cope with as many degrees of freedom as the 2-pass
global star alignment. It may be suitable if you are certain you only need to correct for image shift. This algorithm
requires a single star to be selected.

Image pattern alignment This method performs alignment using the image Fourier transforms. It works for
deep space and planetary images but provides only shift registration and is quite slow. This algorithm uses a
square selection: a selection must be made, and non-square selections will be corrected to be square.

Warning: The tool is RGB align. It is not intended for, and will not work for, aligning unaligned LRGB compo-
sitions. In order to do this you must either align the layers to be composed before composition, or align using the
RGB alignment tool.

Back to figure

Open

Click on these icons (from left to right) to:

open a file
open a recent file

change the working directory

Back to figure
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Livestack

Click on this button to start a Livestacking session.

Back to figure

Undo/Redo
Use these buttons to undo/redo last actions. This is only available if last action has been done through GUI, not by
typing a command.

Back to figure

Image processing

Click on this button to display the Processing menu.

Back to figure

Tools

Click on this button to display the 7ools menu.

Back to figure

Scripts

Click on this button to display and launch the scripts.

Back to figure

Information bar

This bar displays the current version of Siril and the path to the current working directory.
* To the right, informationabout available RAM and disk space id also given.
* You can change the available number of threads used by Siril using the +/- signs.

Back to figure

Save

These buttons are used to save your results:
* save (overwrites) the current image.
¢ save with a different name and/or extension.

The drop-down list at the bottom right allows you to choose the type of image recorded. It automatically adds
the extension to the file name. However, by staying in the Supported Image Files mode, it is possible to add any
extension supported by Siril by hand and it will save in the correct file format.

* take a snapshot of the current view (as seen on the screen, meaning preview strecthing, if any, is applied). There
are two possible options. Either the snapshot is saved in the clipboard, or directly copied to the disk in the working
directory.
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Save File

Home = J1 siril m45

Desktop

1 kB Image m 2017
Documents 1.1 MB Image mars 2017

Images

Musique

argements

ownCloud

Other Locations

Fig. 1: Save dialog box.
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* change the bitdepth of the current image. The choice is between 16-bit and 32-bit.

Back to figure

Burger menu

Opens the main menu, also called burger menu. Gives access to Preferences, the documentation and much more.

Back to figure

Tabs

Selects one of the tabs. You can also switch between the different tabs using F1 to F7 shortcuts.

More details can be found there:

Tabs Keys

Conversion  F1
Sequence F2
Calibration  F3
Registration F4

Plot F5
Stacking F6
Console F7
Back to figure
Tab window

Displays the specifics of the currently selected tab.

Back to figure

Mouse behaviour

Siril uses GTK primary, secondary and middle mouse button mappings. These are usually mapped to left, right and
middle (scroll wheel button) physical mouse buttons, however they may be mapped differently in specific setups (e.g.
left-handed users may have configured swapped left and right buttons).

1. Primary mouse button

The primary mouse button is used for a number of purposes:

To select areas of the image
With Ctrl pressed (or Cmd on MacOS), to pan the image

When the intensity profiling tool is active, to drag the line along which the intensity profile is to be drawn,
and to select points corresponding to known wavelengths / wavenumbers in the spectroscopy setting

In the RGB composition tool, to select the rotation center when using manual alignment
In the gradient removal tool, to draw samples

In photometry mode, to perform photometry on a star

20
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* To select the positions for the registration previews
* Double clicking the primary mouse button with no image loaded will bring up the Open dialog.
2. Secondary mouse button
The secondary mouse button is used for a number of purposes:
 To bring up the image context menu (except when in photometry mode)
¢ In the gradient removal tool, to remove samples

* In photometry mode, to perform photometry on the selected star for all frames of the currently loaded
sequence (if no sequence is loaded, this has no effect)

3. Middle mouse button
The middle mouse button is used for the following purposes:
* To pan the image at the current zoom level
* With Ctrl pressed (or Cmd on MacOS), to make a square selection suitably sized for photometry

¢ Double clicking adjusts the zoom level to a preset value. The behaviour is configurable in the User Interface
tab in the Preferences dialog. The choices are: - Always zoom to fit - Always zoom to 100% centered on
the mouse cursor - Toggle between zoom to fit and zoom to 100% centered on the mouse cursor

4. Scroll wheel
e The scroll wheel is used to adjust the zoom level.

Command line

Type in a command and press Enter.
* You can press the button at the end of the line to get some help on the usage.
* You can also abort the process being currently executed by clicking on the Stop button.
Back to figure
Expand
Click on this bar to expand/retract the whole tab/tab window area.
Back to figure
Image sliders

Use the top and bottom sliders to adjust the white and black points of the previewed image (in Linear mode).

Tip: Click on the name of the Image or Sequence loaded to copy its name to the clipboard (useful to paste in a
command).

Back to figure
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Preview mode

Select the preview mode for the loaded image, between the following choices:
e Linear
* Logarithm
* Square root
* Squared
* Asinh

* Autostretch (tick the High Definition box to use a deeper (up to 24-bit, configurable in Preferences) LUT instead
of the default 16-bit one)

* Histogram

In Autostretch mode with color images, the toggle to the right activates/deactivates channel linking. When unlinked,
the 3 layers are stretched independantly so as to give a more balanced image.

Warning: This is just a preview of the image, not the actual data (except if Linear mode is selected). Do not forget
to stretch your images before saving them.

Back to figure

Special views

Use these toggles to show previewed images:
* in inverted colors
* in false colors

Back to figure

Astrometry tools

Use these toggles to show:
* astrometric annotations

* celestial grid

Warning: The loaded image needs to be plate-solved for these buttons to be active.

Back to figure
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Quick photometry

Use this toggle to trigger the quick photometry mode.

Back to figure

Intensity profile

Use this toggle to trigger the intensity profile mode.
Back to figure

Zoom

Use these buttons to:
e Zoom out
e Zoom in
* Zoom to fit the avaialble window space

e Zoom to actual size

Tip: Ctrl+left clic will allow to navigate into the picture

Tip: Ctrl+mouse scroll will zoom in/out and Ctrl + 0 / 1 will zoom to fit/100%.

Tip: Ctrl+Shift and drag with the primary mouse button will measure the distance between two points. If sufficient
metadata is available the measurement will be given in degrees, minutes and arcseconds, otherwise it will be given in

pixels.

Back to figure

Geometric transformations

Use these buttons to:
* Rotate left
* Rotate right
* Mirror about horizontal axis
* Mirror about vertical axis

Back to figure

2.1. Main interface
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Frame selection

Click on this button to open the frame selector.

Back to figure

2.2 Burger Menu

Preferences

Opens the Preferences menu.

Siril Manual

Opens the online documentation.

Check for updates

Checks if a newer version is available.

Get scripts

Opens the page to download more scripts than the ones which are shipped with Siril.

Keyboards shortcuts

Opens a panel reminding all the available Shortcuts.

About Siril

Opens a dialog showing te version information and Credits.

2.3 Tools Menu

Fig. 2: Tools menu
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Introduced with version 1.4, this menu brings together Siril's various tools, such as image analysis, astrometry, pho-

tometry, etc.
It consists of several nested menus and sub-menus, organized as follows:

¢ Image Analysis

Statistics

Noise Estimation

Aberration Inspector

Show Tilt

Dynamic PSF
e Astrometry
— Image Plate Solver
— Search Object
— Solar System Objects
* Photometry
— Create Comparison Star File
— Automated Light Curve
— Create Output
s Light Curve (ETD format)
* AAVSO file format
* Color Management
* FITS Header
* Image Information

For detailed information on each item, click on the respective entry.

2.4 Image Processing Menu

This menu is explained in detail in the following page.

2.5 Shortcuts

Siril uses several shortcuts to access processing tools or to manipulate the application and/or the images. These short-

cuts are all detailed in the Keyboard Shortcuts dialog accessible via the burger menu .

2.4. Image Processing Menu
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Q Shorteuts
Images | Videos Undo and Redo
Ctrl 0 Openanim ) Cctrl
Ctrl 5 Save the image Shift

Shift 5 Save the ima ritha new filename Image Processing

Ctrl SheniinEr = Ctrl | Megative transformation

Ctrl Zoom i Ctrl
Cctrl t Ctrl
ctrl 0 itthei winday Ctrl + Herizental mirrer

ctrl Zoom to Ctrl v Vertical mirrer
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Shorteuts

Windows and Application

Dpen preferences Ctrl F Fullscreen on/ off

Open application menu Ctrl i olbar

Opendynamic PS 1 htothe C rsion page

Change working directory

calibration dialog ! htothe Registration page

calibration dialeg

t the application

2.6 Region of Interest Processing

Siril offers Region of Interest (ROI) processing for some functions. ROI processing serves two purposes:

» For image operations that are slow to compute, such as deconvolution, it allows processing only a small portion
of the image while experimenting to find the ideal parameters. This means the operation completes much quicker
on the small ROI and allows the desired parameters to be chosen much more quickly.

» For image operations that affect the look of the image such as stretches, saturation tools etc., it can be convenient
to use ROI processing to compare side-by-side an unprocessed and a processed area.

ROI processing is not universal to all image operations in Siril. In fact, there are a great many where it wouldn't make
sense, for example geometry operations where the contents of the ROI would be mapped to a different part of the image.
ROI processing is not supported for image operations that take multiple input images, i.e. Star Recomposition, RGB
Composition or Pixel Math.
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2.6.1 Operations supporting ROl Processing

The following image operations support ROI processing:

* Deconvolution Deconvolution can be very slow, so ROI processing allows for quicker trialling of options on a
small part of the image in order to find the best settings for your image.

* Noise Reduction Noise reduction can also be slow to process, so ROI processing allows for quicker trialling of
options.

* Asinh Stretch A user may wish to examine the effect of asinh stretch, or any of the following image operations,
side by side with an unprocessed area. ROI processing allows this.

* Generalized Hyperbolic Stretch
 Histogram Stretch

¢ Color Saturation

* Median Filter

¢ Remove Green Noise (SCNR)

No other image operations support ROI processing.

Note: ROI processing is not generally intended as a means of processing only part of an image.

In image operations with an automatically updating preview, the preview will appply to the ROI but when Apply is
clicked, the entire image will be updated.

In image operations that do not have an automatically updating preview, when a ROI is set a Preview in ROI button
will become available. This serves as a manual preview button, so you can preview a range of settings in the ROI until
you are happy. Once the settings are as desired, clicking Apply will apply the operation to the whole image.

2.6.2 Setting the ROI

There are two options for setting the ROI:

* Manual This option requires the ROI to be set and cleared manually using the right mouse button menu, in the
ROI — Set ROI to selection sub-menu.

* Automatic from selection This option automatically synchronizes the ROI with the current selection, and auto-
matically clears it when the selection is cleared.

These options are mutually exclusive and the preferred option can be configured in the User Interface tab of the Pref-
erences dialog.

2.6.3 Clearing the ROI
In manual ROI setting mode, the option to clear the ROI is located in the right mouse button menu, in the ROI — Clear
ROI sub-menu.
In automatic ROI setting mode, simply clear the current selection and the ROI will clear.
The ROI will also automatically clear on the following occasions:
* When the current image is closed,

* When a new image is opened,
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* When a sequence is open and the visible frame is changed.

2.6.4 Visualisation
When a ROl is set, it is shown in the image window as a red dashed box in the same style as the selection box. However,
when an image operation dialog is opened and the image operation supports ROI processing (or if a ROI is set when

such a dialog is already open), the ROI outline will change color to green, indicating that ROI processing is enabled
for the current operation.

2.6.5 Siril Commands

Siril commands ignore the ROI, even if run in GUI mode from the command line, and even if the same image operation
does support ROI processing when called from the GUIL The ROI is intended as a quick preview, whereas commands
are intended to operate on the whole image. If a ROI is in place when a command runs it will be ignored, but not
cleared, so it will still be available for subsequent operations that do support ROI processing.

2.6.6 Color Space Transforms

Any operation to remove, assign or convert the image's ICC profile will clear the RO, if one is set.
2.7 Image information window

Information

Maodified data can be saved ina FIT: fi

Focal length (mm):

Pixel size {micron):

Binning: X " Real pixel size

Computed sampling (arcsec/pixel): 3.0776

Clear » Save as default values

This window provides information about what is known about the sampling of the opened image. The sampling,
sometimes also called resolution or scale, indicates how much angle of the sky is seen in one pixel, as seen through the
instrument. It depends on two things: the focal length of the instrument and the pixel size of the sensor, itself depending
on the binning mode.
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FITS headers can contain this information if it was given to the acquisition software. In that case this is the values that
are shown in this window. If not available in the image metadata, because it was unknown to the acquisition software,
or more simply because the file format does not support it, this dialog will still be available and populated with default
values. They can be modified and used for various operations of Siril that require sampling information, for example
displaying FWHM in arc seconds instead of pixels.

Default values are no binning (1x1), and a focal length and a pixel size stored in the settings. The values stored in the
settings can be set from this dialog by activating the Save as default values button before clicking on Close. They can
also be set by performing an astrometric resolution on the image, also called plate solving, if the option to update the
default values when a result is found is enabled in the preferences.

The values displayed in this window will be stored in the current loaded image and if this image is saved as FITS, they
will be stored in the FITS header.

Binning management can take two forms depending on the acquisition software: the real pixel size is given but has
to be multiplied by the binning (when Real pixel size is checked), the already multiplied pixel size is given (when
unchecked).
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THREE

WORKING DIRECTORY

The Working Directory (wd), also known as the Current Working Directory (cwd), is the directory in which Siril works.
Its choice is a crucial step, especially when using scripts. The wrong choice of cwd is responsible for 90% of script
failures. This folder is selected by clicking on the Home button, in the shape of a house: B. This is the directory where
Siril saves images by default (if no other path is specified) and also the directory where it searches for sequences.

Once the directory has been selected, its path can be easily checked in the title bar of the application window, below
the version in use as illustrated in the figure below.

Siril-1.3.1-alpha-dev

Tools ¥ Scripts ¥

Conversion Sequence Calibration

W Source

Fig. 1: Working Directory path shown in the title bar. Here, this is a Linux path.
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CHAPTER
FOUR

PREFERENCES

Preferences are settings which are persistent for every session of Siril, and which define your prefered choices for many
of the tools.

Since version 1.2.0, they are accessible both from the user interface or programatically, by using se#/get commands.
By default, the preference file is located at:

e ~/.config/siril/configX.Y.ini (Linux)

e %LOCALAPPADATA%sirilconfigX.Y.ini (Windows)

e ~/Library/Application Support/org.free-astro.Siril/siril/configX.Y.ini (MacOS)
Where X and Y are major and minor release numbers.

If you wish to have multiple configuration files, you can choose which one to start from by opening a terminal and
typing:

[siril -i path/to/my_other_config.ini

Warning: Siril needs to be in your path to use siril as in the line above. Otherwise, use the full path to Siril
binary.

4.1 Preferences (GUI)

Preferences are accessible from the Burger menu B or with the shortcut Ctrl + P. There are 10 pages and each page
representing a theme. The preferences allow more or less advanced users to optimize Siril to best suit their needs. Some
settings can have a negative impact on Siril's performance, so it is advisable to change the settings only when you know
what you are doing. There are three buttons at the bottom of the preferences dialog box. Reset restores all settings to
the default value, Cancel cancels the current changes and Apply will close the dialog box and save the settings.
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4.1.1 FITS/SER debayer

Preferences

FITS/SER Debayer FITS/SER debayer

FITS Options
Debayer

(REEEITE »* Debayer FITS files in top-down if no explicit keywords found

Pre-processing & Bayer information from file's header if available

Photometry Bayer/mosaic pattemn:
otometry ¥

Analysis Tools R
User Interface Y offset:
Scripts

Debayer interpolation:

Performances

Miscellaneous Xdrans demosaicing quality

Cancel

Fig. 1: Page 1 of preferences dialog

The FITS/SER debayer tab allows the user to define the debayer settings for FITS, SER or TIFF files. Consequently,
this tab is only usable for a user with an OSC camera. It is advisable to leave the default settings as Siril will auto-
matically define the correct settings to use. However, in the case of a TIFF file that is not an AstroTIFF, or a file that
does not have all the required keywords, it may be necessary to adjust the settings manually. In this case, you have to
uncheck the button Bayer information from file's header if available. This action will unlock several settings that the
user can change.

« Bayer/mosaic pattern: This drop-down menu allows you to choose the type of Bayer matrix used by the camera.
It is generally indicated in the manufacturer's information. Be careful though, this field is closely linked to the
option Debayer FITS files in top-down if no explicit keywords found and the results will be different whether it
is checked or not. More explanation on this last option can be found /ere.

e X offset: In rare cases, files are recorded with a Bayer array shift. We can define an offset of 1 on the X axis,
and an offset of 1 on the Y axis. Here the value defines if there is an offset in X.

* Y offset: Y offset of Bayer array.

Changing these settings will involve a different demosaicing each time. That's why it is strongly advised to leave the
settings in their default state, unless you are really sure of what you are doing.
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Another option that has less impact on the final result is the choice of the demosaicing algorithm proposed in Debayer
interpolation. The choices are the following:

* Fast Debayer is the fastest algorithm available in Siril. However, other algorithms listed below are often quite
better.

* VNG4, Threshold-Based Variable Number of Gradients, works on a 5x5 pixel neighborhood around each source
pixel. It is a very good algorithm for flat areas of the image (like sky background) but produces artifacts in high
contrast areas (like stars).

¢ AHD, Adaptive Homogeneity-Directed, is another well known debayer algorithm. However it usually shows
artefacts in the background and bad star shapes.

* AMaZE, Aliasing Minimization and Zipper Elimination, is an algorithm that gives good results specially on low
noise captures.

* DCB, Double Corrected Bilinear, a more recent algorithm, can show some artifacts in the background like AHD.

* HPHD, Heterogeneity-Projection Hard-Decision, is an old algorithm giving some nice results but that is quite
slow.

¢ IGV and LMMSE are very good when working with very noisy images. However, IGV tends to lose some
chromatic information, while LMMSE is one of the most computational expensive demosaicers and needs a lot
of memory.

* RCD, Ratio Corrected Demosaicing, intends to smooth the colour correction errors that are common in many
other interpolation methods. It does an excellent job for round edges, for example stars, and is therefore the
default algorithm used in Siril.

For the X-Trans sensor, a special algorithm called Markesteijn is used regardless of the method selected in the pref-
erences. For the latter, it is possible to define the requested quality with the X-Trans demosaicing quality option. It
defines the number of passes for the X-Trans Markesteijn demosaicing algorithm, 1 is the default, 3 may be slightly
better but slower.

Warning: For on-the-fly demosaicing of SER files, the RCD algorithm is always used regardless of the choice
made in the drop-down menu. This allows Siril to be more efficient in terms of execution speed and to offer a good
quality.

4.1.2 FITS Options

The FITS Options page groups all the settings related to the native format used by Siril.

¢ FITS extension: By default, the value is set to .fit However, many capture programs use the .fits extension.
In this case we advise you to update the value. All files created by Siril will have the extension defined here.
Moreover, only sequences with the extension defined in the preferences can be loaded. It is therefore not possible
to open a .fits sequence and a .fit sequence without updating this value. Supported extensions are:

- it
- fits
- fts

All of them can be appended by the .fz extension if the files are compressed.

Siril command line
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Preferences

FITS/SER Debay FITS options

FITS Options
FITS Format
Astrometry
Extension:

Default Type: -bit floating point
Photometry

different
Analysis Tools

_ FITS Header
User Interface
Enable Aladin compatibility (CTYPE3 = 'RGE ')
Scripts
FITS Compression

Performances
® None

Miscellaneous
Enabled Method

Quantization level

Cancel

Fig. 2: Page 2 of preferences dialog
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[setext extension

Sets the extension used and recognized by sequences.

The argument extension can be "fit", "fts" or "fits"

* Default Type: By default, Siril works in 32-bit floats in the range [0, 1]. This is the best way to keep a high
precision. However, for hard disk space considerations a user may decide to work in 16-bit unsigned (in the range
[0, 65535]). Be careful though, a 16-bit stacking can lose a lot of information.

* Allow FITS cubes to have images of different sizes: This can be useful to open scientific FITS files that were
not created by Siril and that contain multiple images of different dimensions, which would otherwise considered
as invalid Siril FITSEQ files. The JWST images are a good example of the use of this option.

* Enable Aladin compatibility (CTYPE3 = 'RGB '): Aladin considers a 3D FITS cube as a RGB image (Red,
Blue and Green components) if the FITS keyword CTYPE3 = 'RGB ' is specified in the header. In this case any
BITPIX value are supported. Without the FITS keyword CTYPE3 = 'RGB ' set, only FITS cube with 3 frames
sharing the same dimension and with a BITPIX=8 will be automatically detected as RGB FITS.

Warning: This option may conflict with the astrometry feature and should only be activated if it is really necessary.

» Update pixel size of binned images: Used for image sampling computation, pixel size can be given in two
different ways: the real pixel size is given but has to be multiplied by the binning (when checked), the already
multiplied pixel size is given (when unchecked). It depends on the acquistion software used to create the FITS.

* FITS compression: La compression peut étre intéressante dans certains cas ot 'espace sur le disque dur est un
point clé du traitement. You can find more information in the section dedicated to the FITS format, /ere.

The compression adds the extension . £z to the files created. Siril is able to open a sequence with the fz extension
without having to change any value in the preferences.

Siril command line

[setcompress 0/1 [-type=] [q]

Defines if images are compressed or not.

0 means no compression while 1 enables compression.

o

If compression is enabled, the type must be explicitly written in the option -type= ("rice", "gzipl", "gzip2").

Associated to the compression, the quantization value must be within [0, 256] range.

For example, "setcompress 1 -type=rice 16" sets the rice compression with a quantization of 16
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4.1.3 Astrometry

Preferences

FITS/SER Debayer Astro metw

FITS Options
Annotations

Astrometry

Messier Catalogue (M)

MNew General Catalogue (NGC)
Photometry .
Index Catalogue (IC)

Analysis Tools Lynds Catalogue of Dark Nebulae (LdM)

Sharpless Catalogue (Sh2)
User Interface -
Scripts
Performances

Compass

Miscellaneous Top-left
World Coordinate System
Formalism 2 ywords)
Local star catalogues | )
namedstars.dat: . namedstars.dat E deepstars.dat: . deepstars.dat
unnamedstars.dat: . unnamedstars.dat B USNO-NOMAD-le8.dat: . USNO-NOMAD-

Cancel

Fig. 3: Page 3 of preferences dialog

Tip: Don't forget that you can scroll the window as there are options at the bottom.

This tab contains all the options related to astrometry. Astrometry is a feature strongly implemented in Siril. When the
image is solved (i.e. when the astrometry has been successful), it is possible to display the names of the known objects.
In particular those listed in the large astronomical catalogs. The annotation part allows to define which catalogs can be
used for the display of object names. Currently there are 6 of them, and they can be deselected to be ignored:

* Messier catalog

* New General Catalogue

* Index Catalogue

¢ Lynds' Catalogue of Bright Nebulae
* Sharpless Catalogue

» Catalogue of Brightest stars
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In addition to this list, there are two more catalogs that are filled in by the user. One concerning the deep sky objects,
the other concerning the solar system. They can be better described in the annotations section of this documentation.

+
By clicking on the button Show object names @ (only if the image has been plate-solved), the annotations are

displayed on the image. It is also possible to click on the button that displays the celestial grid @% The latter, by
default, adds a compass to the center of the image. The Compass section allows you to define the desired location for
the display of the compass.

The World Coordinate System section allows you to choose

* Formalism 1: In the PC i_j formalism, the matrix elements m;; (linear transformation matrix) are encoded in
PC i_j (floating-valued) header cards, and si as CDELT i. The i and j indices are used without leading zeroes,
e.g. PC 1_1 and CDELT 1. The default values for PC i_j are 1.0 for « = 5 and 0.0 otherwise. The PC i_j
matrix must not be singular; it must have an inverse. Furthermore, all CDELT i must be non-zero.

* Formalism 2: The CD i_j (floating-valued) keywords encode the product s;m;;. The i and j indices are used
without leading zeroes, e.g. CD 1_1. The CD i_j matrix must not be singular; it must have an inverse. CDELT
i and CROTA i are allowed to coexist with CD i_j as an aid to old FITS interpreters, but are to be ignored by
new readers.

The Local star catalogues part of the dialog window concerns the use of local catalogs to platesolve images. This
feature is described in details in the platesolving section of this documentation.

Under the General Platesolving section, a number of options are available to control both Siril internal solver and
astrometry.net.

General Platesolving
¥ Update default focal length and pixel size from the result

Sampling tolerance
Default degree of the omial correction:
Target radius (degrees)

Maximurmn seconds to try solving. 0 to disable it

Astrometry.net Platesolving

w* (o not delet b= FITS tables

" Do not delete .wes result files

Location of local astrometry.net solver

¥ Show solhve-field output

Fig. 4: Bottom of page 3 of preferences dialog
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the first option determines if the computed focal length and input pixel size are stored in the settings as default
values for images that don't have the corresponding metadata, when an astrometric solution is found.

Sampling tolerance: percent below and above the expected sampling to allow. Given sampling is multiplied or
divided by 1 + this / 100.

Degrees of the polynomial correction: solvers can use a polynomial correction (SIP) to work with optical
aberrations, this is the order of the polynomial model. 0 disables it.

Target radius: allowed search radius around the target coordinates for the solve (degrees). Unused for blind (no
target passed) solves.

Maximum seconds to try solving: allowed time for the solve for each catalog file. It can be used as the total
solve time only if solve-field is configured to do so in its configuration file.

The last section is dedicated to the solve-field plate solver from the astrometry.net suite.

* Do not delete .xyls: the list of stars is passed to solve-field as a FITS table, check this to keep the file in the

working directory.

Do not delete .wcs: the results from solve-field are stored in a FITS header with a file name ending in .wcs.
Check this to not remove this file.

Location of local astrometry.net solver: In order to use Astrometry.net locally in Siril, it can be necessary
to tell to Siril the path where it is located. On UNIX-based systems, it is generally in the PATH variable and
not necessary. For Windows, if you did not modify the default installation directory, that is %LOCALAPP-
DATA%\cygwin_ansvr, Siril will search for it without additional setup. If you have cygwin and have build as-
trometry.net from the sources, you must specify the location of cygwin root here.

Show solve-field output: print the output of the solver in Siril's main log window, otherwise, only the outcome
will be given.

4.1.4 Pre-processing

The pre-processing tab contains all the elements related to the steps that are executed until the stacking. Here it is
possible to manage a library of an offset, a dark and a flat, the output name of the stacked file or specific corrections
for cameras that use the X-Trans sensor.

» Dark/Bias/Flat Libraries: In this section it is possible to load an offset, a dark and a flat that will be used by

default in the pre-processing if the button to the right of the text box, Use it as default is checked. Each path will
also be stored in the reserved keywords $defbias, $defdark and $defflat (one token $) which can be used
when saving a stacking result. As far as bias is concerned, it is possible to use more than just a file path. Indeed,
in the Siril team we encourage users to use synthetic bias as explained in this tutorial. Several values are then
possible as long as the first character entered is the = sign. It is possible to use a fixed integer value like =500 or
a multiplication involving the keyword $OFFSET (one token $) as long as the latter is actually registered in the
FITS file header, like 10*$OFFSET. More details are given in the tutorial.

Stacking default: Here we define the default name that we want to give to the stacking results. It is pos-
sible to use any value given in the FITS header as a keyword and surround it with $ tokens. If the key-
word does not exist the variable will be used, otherwise it is its value. Another reserved keyword that can
be used is $seqname$. It contains the name of the loaded sequence. For example, the following default name,
$seqname$stacked_$LIVETIME:%d$s with a sequence name r_pp_light_ and the following header:

DATE '2022-12-08T22:21:14" / UTC date that FITS file was created
DATE-OBS= '2015-08-21T22:18:25" / YYYY-MM-DDThh:mm:ss observation start, UT
STACKCNT= 13 / Stack frames

EXPTIME = 300. / Exposure time [s]

(continues on next page)
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Preferences

FITS/SER Debayer Pre_processing

FITS Cptions
Dark/Bias/Flat Libraries

Astrometry
= ¥ Use it as default

Master-dark: fhom fIma /CP/Bibliotheque/Master_Da (4176_| = & Use it as default
Use it as default

User Interface Stacking default
Scripts Default name: $segnamesstacked $LIVETIME:%d$ & Use it as default
Performances Fix Xtrans files

Miscellaneous

Sample pi

Fig. 5: Page 4 of preferences dialog
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(continued from previous page)

LIVETIME= 3900. / Exposure time after deadtime correction
EXPSTART= 2457256.42945602 / Exposure start time (standard Julian date)
EXPEND = 2457256.51666667 / Exposure end time (standard Julian date)

will output r_pp_light_stacked_3900s.fit.

» Fix Xtrans files: This setting field is very specific and only concerns possessors of certain X-Trans sensors.
Indeed, some images from these cameras show a large square in the center of the darks and bias images due to
the position of the autofocus (AF). Siril has an algorithm to eliminate it for the following cameras:

— Fujifilm X-T1
- Fujifilm X-T2
— Fujifilm X-T20
— Fujifilm X-Pro2
— Fujifilm X-E3

- Fujifilm X-H1

Fig. 6: X-Trans artifact fixed by the algorithm of Siril

In the unlikely event that your camera contains this artifact and is not supported, then it is possible to define the
correction to be applied here. The best thing to do is to contact the dev team in order to have the values to enter that
would correspond to your camera.

4.1.5 Photometry

Photometry, which is the study of light, is another feature very present in Siril. This section of the preferences allows
you to define the settings associated with this tool.

The basic principle of aperture photometry is to sum-up the observed flux in a given radius from the center of an object,
then subtract the total contribution of the sky background in the same region (calculated in the ring between the inner
and outer radius), leaving only the flux of the object to calculate an instrumental magnitude. This is described in more
detail in the Photometry section of this documentation.

* It is then possible to modify the inner radius and the outer radius to define a size that optimizes the calculated
sky value, trying to avoid the stars inside the ring. Outer must always be greater than inner. By default, the flux
aperture radius is set as twice the PSF's FWHM, however it is possible to disable this feature and define a fixed
value manually.
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Preferences

FITS/SER Debayer Photo me.try

FITS Cptions
Background Annulus

Astrometry
Inner radius:

Outer radius: 40.00
Flux Aperture

omatica lculated with PSF
User Interface
Aperture radius: 10.00
Scripts
Pixel Value Range

Performances

-500
Miscellaneous

. pixel value:

Camera

ETE 1.0011

Fig. 7: Page 5 of preferences dialog
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Fig. 8: Circle of the aperture photometry
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* Pixel range value allows users to set a limit for which the pixel is considered bad for photometry. Indeed, doing
photometry on saturated data will never give good results, but even getting close to high values may not be
suitable because it may be in the non-linear regime of sensors. A default value of 50000 ADU is set to avoid
this region, but it may vary from sensor to sensor. Negative values are also allowed because noise can average
around a positive value but still provide a few pixels with negative values.

* Finally, if known, it is highly recommended to put the value of the A/D converter gain in electrons per ADU: it
is used in the uncertainties computations, if not already provided in the headers of the processed images.

4.1.6 Analysis Tools

Preferences

FITS/SER Debayer Ana Iysis Tools

FITS Options
Aberration Inspector
Astrometry
Pre-processing
Photometry
Analysis Tools
User Interface
Scripts
Performances

Miscellaneous

Cancel

Fig. 9: Page 6 of preferences dialog

So far, only one image analysis tool requires adjustment parameters. It is the aberration inspector tool. In this tab you
can adjust:

* The panel size, in pixels, which defines the size of the image that will be placed in a panel. The larger the value,
the larger the size of the image in a panel. A value that is too high may prevent from seeing the defects of the
stars.

* The window size, also in pixels, which defines the size of the dialog. It is usually a good idea to increase this
value when using a 4K screen.
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Aberration Inspector

Fig. 10: Aberration inspector window
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4.1.7 User Interface

Preferences

FITS/SER Debayer User Interface

FITS Options .
Language (restart required)

Astrometry ;
b English [en]

Pre-processing
Look and Feel (restart required)

Photometry

Tools
Fent scale:
User Interface

Color Management

Windows

scripts
trp » Rememberw

Performances
Image Thumbnails

Miscellaneous " Show thumbnails in file

f thumbnails:

Image Display

Default screen transfer function

Histogram Display

Default dig

Reqion of Interest

Cancel Apply

Fig. 11: Page 7 of preferences dialog

In this tab are listed all the adjustments related to the user interface. These are not settings that have an impact on the
processes, but on the feel and look and needs of the user.

Tip: Don't forget that you can scroll the window as there are options at the bottom.

¢ By default, the language of Siril is defined according to the system language. However it is possible to change
the language and define it to your needs, as long as it exists. However, keep in mind that Siril is developed in
English.

¢ Two themes are available:
— The dark theme (default theme)
— The light theme
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Changing the theme requires a restart of the application to be fully operational.

It is possible to adjust the font scale for users with a 4K Ultra-HD screen, or to use symbolic icons for some
icons. Theses settings also require a restart of the application.

By default Siril remembers the size and the position of the application window each time you close it. By
checking on the Remember window size and position button you can disable this behavior.

The thumbnails of the images are usually visible in the open dialog boxes. The preferences allow you to not
display them if the computer has limited performance and the user does not see the need. You can also change
the size of the thumbnail display with the drop-down list.

Default screen transfer function is the setting that allows images to be displayed according to the user's pref-
erence. By default, this is set to Linear. As this really represents what the image is, it is recommended that
beginners leave this setting at default. It is easy to forget that you are in auto-adjusted viewing and not under-
stand why the saved images are not as they appear on the screen. However you can always adjust the visualization
in the main window.

According to the same principle, the histograms can be displayed in two modes with Default display mode.
Either the Linear or the Logarithmic mode. The latter can be very useful with the Generalized Hyperbolic
Stretch tool. You can however change the mode in each window with a histogram. In the preferences, this is a
matter of setting the default behavior.

Region of Interest is the setting that allows to chose the type of selection you want to apply to the ROI: Manual
or Automatic from selection. These options are described in details in the dedicated section Setting the ROI.

Mouse Behaviour provides configuration of mouse behaviour. Since 1.3.0 this allows configuring the behaviour
of double middle-click to set a preset zoom level. The preset zoom level can be set either to zoom to fit, zoom
to 100% centered on the mouse cursor, or to toggle between zoom to fit and zoom to 100% centered on the
mouse cursor. Together with the other improvements to pan and zoom control using the middle mouse button,
this improves one-handed operability of Siril.

You can configure some texts and drawings colors to be displayed on the image in the Colors section. To do so,
simply click on the color button and choose the color of your choice. This choice concerns 5 items:

Background extraction samples

Standard annotations

Deep Sky Object annotations

Solar System Object annotations

Temporary Object annotations

4.1.8 Color Management

Working Color Spaces

Preferred Color Space

This option selects the set of working color spaces, namely a linear RGB working space, a nonlinear RGB working
space with the color space's standard tone response curve (TRC), and a Gray working space with a TRC matched to the
RGB working space. The options are sSRGB, which is most suitable for working with images for WWW use; Rec2020,
which is Siril's recommended wide gamut color space; and Custom, which allows you to define your own set of profiles
using the file choosers.
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R Debayer

FITS Options

Astrometry

Pre-processing
Photometry
s Tools
User Interface
Color Management
ipts
Performances

Miscellanecus

Preferences

or profile:

Rendering intent:

Outpu ce proofing profile:

File Import/Export Options

bit images using:

high bit depthima

tintent:

Auto Conversion [ Assignment Options

orking profi

Built-in Profiles

t built-in pro

& Onstretching
Cutput of RGB compos

M

r

Cancel
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External Color Profiles

These filechoosers are only of use to gether with the From Files option selected above for your Preferred Color Space.
* RGB ICC profile: This file chooser lets you pick the RGB ICC profile for your preferred color space.

¢ Gray ICC profile: This file chooser lets you choose a Gray ICC profile. The profile should have a tone response
curve (TRC) matched to that of your chosen RGB color space.

An example of how to set a custom RGB gamut corresponding to Pro Photo RGB is available on the profiles page.

Gamut Visualisation

This button opens a reference image comparing the gamuts offered by the built-in SRGB and Rec2020 color spaces
with the gamuts of some other well-known RGB color spaces.

Custom Profiles

¢ Custom monitor profile: This option allows you to choose a custom monitor profile, for example if you have
calibrated your monitor or are using a wide gamut monitor. There is also a button to clear the current selection,
and a check box to set whether or not the custom monitor profile is active. If it is not active, the display transform
will target a standard sRGB display.

* Rendering intent: This option allows you to choose your preferred ICC rendering intent, which is used for the
color transform from the working space to the monitor profile. A description of the available intents is available
on the Theory page. A check button is also provided to set whether or not to use Black Point Compensation.

* Output device proofing profile: This option allows you to choose a soft proofing profile for an output device.
If no profile is set here, soft proofing will target the display profile. There is also a button to clear the current
selection and a check box to set whether or not the soft proofing profile is enabled. If it is not enabled, the soft
proofing display mode will not be available.

File Import / Export Options

¢ Treat non color-managed files as SRGB for export to supported formats: This option is for images that do
not have a color profile assigned. If the option is checked, when an image without an ICC profile is exported to
a format that supports ICC profiles, it will be saved with a SRGB ICC profile or a Gray profile with a TRC that
matches the standard sSRGB TRC. This is essentially the behaviour of previous versions of Siril. It will often work
OK, but does not represent a properly color managed workflow. The option is on by default, but it is better to
avoid the issue by using the auto conversion / assignment options to ensure that images will have an ICC profile
assigned and be properly color managed at the time you wish to save them.

* Export 8-bit images using: This option sets the color space to export 8-bit images that support embedding ICC
profiles: the choice is between sRGB and your working color space as chosen with the Working RGB Gamut
option above.

* Export high bit depth images using: This option sets the color space to export 16-bit images that support
embedding ICC profiles: the choice is between sSRGB and your working color space as chosen with the Preferred
Color Space option above.

* Exportintent: this sets the intent for transforming images from their assigned color space to the color space they
are to be saved in. Leave this set to Relative Colorimetric to ensure your saved images look consistent with how
you saved them. Other intents should probably only ever be chosen here for debugging purposes and similar.

One preference is in the FITS Options tab:
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* Embed ICC profiles in FITS images and FITSEQ sequences: This option enables ICC profile embedding in
FITS files: the profiles are embedded within an extra HDU inside the FITS file, with the name "ICCProfile",
which matches the embedding method used by other major astrophotography software. It is strongly recom-
mended to leave this option enabled.

Tip: Export of images to 8-bit and 16-bit formats that do not support embedded ICC profiles will always be in the
SRGB color space.

Auto Conversion / Assignment Options

Auto assign working color space

This set of check boxes sets the occasions on which an image will automatically be assigned the working color space.
The possibilities are: on load, on stacking, on stretching and on the output of compositing tools (pixelmath / RGB
composition).

The default is to assign the working color space on stretching, as this is the point at which you typically switch the
viewer mode to Linear and start to stretch your image to look the way you want it to. This is when color management
starts to matter.

However, you can also assign the color space at earlier stages in processing if you want to. There is little benefit or
drawback to doing so in most circumstances, but if you expect to be exporting images before stretching them then
selecting the other check boxes will ensure that a color profile is always assigned.

Tip: A color profile will never be automatically assigned if Siril believes it is a single channel extracted from a 3-color
image using RGB, HSV, HSL, CIE L*a*b* or Green extraction. There is no ICC profile that can sensibly be assigned
in this case. You should consider the file to be raw data until you are ready to either re-composite it with other data or
process it to look good in its own right, at which point you should assign your preferred working color space.

Split-out CFA, Ha and OIII channels can safely be assigned a linear version of the working space, and this will be done
if the pedantic option described below is active.

If you want to avoid color profiles completely you can select "Never", but this will result in a non-color managed
workflow and your images may not look consistent when viewed in other software or when output to different output
devices.

Pedantically assign linear ICC profiles

When auto-assigning ICC profiles to:
* loaded images that lack an ICC profile and show no evidence of previous stretching,
* newly stacked images,
* newly composited images

Siril will assign a linear ICC profile. This is usually technically correct, as such images will still contain linear light
data. The option is made available should you want it, however it is generally unnecessary: see the profiles page for an
explanation of why. You may wish to use this in order to benefit from the display transform by applying your stretches
to the original linear data while previewing the effect in SRGB (or your custom monitor profile): in this case you should
deselect the following auto-conversion box, so that the profile remains linear during stretching, and then manually
convert the data to your working profile on completion of stretching.
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Convert other color profiles to the working profile?

This drop-down sets Siril's behaviour if an image is loaded with an ICC profile that is different to the selected working
profile. The optons are: Never, Always and Ask every time. The default is Never, as this avoids unrequested change
to the image, however for a consistent workflow you may wish to select Always, so that you are always editing in your
preferred color space. Ask every time is an option, but it can be annoying especially as it regards the v2 export profiles
as being different to the v4 built-in working profiles, so although it is provided for users who wish to manage every
detail, it is not particularly recommended.

Built-in Profiles

Export Built-in Profiles

Siril uses profiles from the Elle Stone collection of color profiles to provide its built-in profiles. As these are distributed
under a Creative Commons BY-SA-3.0 licence which requires sharing the profiles, a button is provided to export all
the built-in profiles to the working directory.

In order to provide a profile capable of the Perceptual SRGB intent, the ICC Preference profile with perceptual lookup
tables is provided. To export this you will need to accept the same terms and conditions text as you do to download it
from the ICC website.

4.1.9 Scripts

* The Scripts tab essentially contains the locations where Siril should look for scripts. Indeed, by default and
depending on the OS used, the scripts are installed in a specific place:

— /usr/local/share/siril/scripts or /usr/share/siril/scripts on GNU/Linux.
— C:\Program Files\Siril\scripts on Windows.

— /Applications/Siril.app/Contents/Resources/share/siril/scripts on MacOS, if the appli-
cation has been installed in the Applications folder.

Warning: On macOS, as the application is signed and notarized, it is impossible to modify the scripts inside
the bundle. Otherwise, the application will not start. So you have to define another path pointing to a folder
w