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darktable is an open source photography workflow application and raw developer — a virtual lighttable and darkroom for
photographers. It manages your digital negatives in a database, lets you view them through a zoomable lighttable and
enables you to develop and enhance your raw images.

The source repository for this documentation may be found at https://github.com/darktable-org/dtdocs.qgit . Any feedback
relating to this documentation can be provided by creating a ticket or a pull request against this repository.

This documentation is released under the GPL 3.0 license.


https://github.com/darktable-org/dtdocs.git
https://github.com/darktable-org/dtdocs/issues/new
https://www.gnu.org/licenses/gpl-3.0.en.html

Overview user interface

1. Overview

1.1. user interface

1.1.1. views
The functionality in darktable is separated into six different views:
lighttable

Manage images and collections.
darkroom

Develop a single image.
map

Show geo-tagged images on a map and manually geo-tag new images.
print

Send images to a printer.
slideshow

Display images as a slideshow, processing them on-the-fly.
tethering

Remotely capture and save images taken with a connected camera.

You can switch between views by clicking the view name at the top of the right-hand panel (the currently active view is
highlighted) or by using one of the following keyboard shortcuts:

* L switches to lighttable
* D switches to darkroom
* M switches to map
* P switches to print
* S switches to slideshow
» T switches to tethering

1.1.2. screen layout

The layout of all darktable views is similar and consists of a center area with panels at the edges:
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. center area : Contains information and functionality specific to the current view.
. left panel : Contains modules primarily used to provide information.
. right panel : Contains modules primarily used for image processing.

. top banner : Contains information about the current darktable version and allows you to switch between views. Also

used by some modules to show additional hints and messages.

. top panel : Provides access to global settings and shortcuts
. bottom panel : Provides access to view-specific settings and shortcuts.

. filmstrip / timeline panel : An optional panel that can be enabled at the bottom of the screen to display a timeline (in

the lighttable view) or a filmstrip (in other views) of images in the current collection.

panel size and visibility

The left, right and filmstrip/timeline panels can be resized by dragging their inner borders.

Each of the panels can be expanded or collapsed by pressing the triangle located at the outside edge of the panels. Panel
visibility can also be adjusted using keyboard shortcuts, as follows:

* TAB temporarily expands the centre view to fill the whole window. Press again to return to the previous view.
¢ F11 toggles fullscreen mode

e Shift+Ctrl+t toggles the top panel (between the image and the top banner)

e Shift+Ctrl+b toggles the bottom panel (between the image and the filmstrip/timeline, if shown)

e Shift+Ctrl+1 toggles the left panel

e Shift+Ctrl+r toggles the right panel

e Ctrl+f toggles the filmstrip/timeline

e Ctrl+h toggles the top banner

* b toggles all borders and panel-collapse controls

Note: The size and visibility of the panels are stored independently for each view.

darktable 4.6 user manual
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1.1.3. filmstrip

The filmstrip, when enabled, is shown at the bottom of the screen (except in the lighttable view, where it is replaced with
the timeline module) and displays the images from the current collection (set in the lighttable view). You can navigate the
filmstrip by scrolling with the mouse wheel.

The filmstrip allows you to interact with images while you are not in the lighttable view. For example, while developing an
image in darkroom mode, you can switch to another image by clicking its thumbnail in the filmstrip. You can also rate and
color-classify the images as you do in lighttable, as well as copy & paste the history stack using keyboard shortcuts.

See the filmstrip module documentation for more information.

1.1.4. top panel

The top panel appears in all darktable views and provides access to common functions.

\E filter @ = % % K K K sort by capture time v |— 1 image (#5) selected of 16

On the left-hand-side

filter / sort
Choose how to filter and sort the images. Criteria can be altered in the collection filters module or by clicking on the

icon.

sort order

Switch the sort order (ascending / descending).

On the right-hand-side

grouping
Expand or collapse grouped images .

%0 thumbnail overlays

Define what information is overlaid on to thumbnails in the lighttable/filmstrip.

You can define different settings depending on the thumbnail size. See preferences > lighttable for details of how size
delimiters are set.

context-sensitive help
Click this icon and then click on a control element to be directed to the appropriate online help page.
shortcut mapping

Click this icon to enter the visual shortcut mapping mode to create keyboard/mouse shortcuts.

preferences

View and amend darktable’s preferences & settings .

1.1.5. keyboard shortcuts

Much of the functionality in darktable can be controlled via keyboard shortcuts, which can be customised in preferences >
shortcuts .

Press the H key (for help) in any darktable view to show a list of all shortcuts that are applicable to the current view.
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1.2. supported file formats

darktable supports a huge number of file formats from various camera manufacturers. In addition darktable can read a wide
range of low- and high-dynamic-range images - mainly for data exchange between darktable and other software.

In order for darktable to consider a file for import, it must have one of the following extensions (case independent): 3FR,
ARI, ARW, BAY, BMQ, CAP, CINE, CR2, CR3, CRW, CS1, DC2, DCR, DNG, GPR, ERF, FFF, EXR, IA, IIQ, JPEG,
JPG, JXL, K25, KC2, KbC, MDC, MEF, MOS, MRW, NEF, NRW, ORF, PEF, PFM, PNG, PXN, QTK, RAF, RAW, RDC, RW1,
Rw2, SR2, SRF, SRW, STI, TIF, TIFF, X3F

If darktable was compiled with JPEG2000 support, the following extensions are also recognized: J2C, J2K, JP2, JPC.

If darktable was compiled with GraphicsMagick support, the following extensions are also recognized: BMP, DCM, GIF,
JNG, JPC, JP2, MIFF, MNG, PBM, PGM, PNM, PPM, WEBP.

camera raw files

darktable reads raw files using the open source library RawSpeed , originally developed by Klaus Post and now maintained
as part of the darktable project. The number of supported cameras and file formats is constantly increasing. Most modern
camera models are supported, and new ones tend to get added very quickly. It is beyond the scope of this manual to give
an exhaustive list.

With the exception of Fujifilm X-Trans cameras, darktable does not decode images from cameras with non-Bayer sensors
(e.g. Sigma cameras with the Foveon X3 sensor).

other image files

darktable natively reads “ordinary” images in JPEG, 8-bit/16-bit PNG and 8-bit/16-bit TIFF format, as well as 16-bit/32-bit
floating point TIFF formats.

darktable also reads high dynamic range images in OpenEXR, RGBE and PFM formats.

darktable 4.6 user manual 9


https://github.com/darktable-org/rawspeed
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1.3. sidecar files & non-destructive editing

1.3.1. sidecar files

darktable is a non-destructive image editor and opens all images in read-only mode. Any data created within darktable
(metadata, tags, and image processing steps) is stored in separate .XMP sidecar files. These files are stored alongside the
original Raw files and allow darktable to store information about the images as well as the full editing history without
touching the original raw files. When you import an image into darktable for the first time, an XMP file is automatically
generated. The generation of XMP files can be disabled in preferences > storage > xmp but this is not recommended in
normal use.

For a given source image, multiple editing versions, called duplicates, can co-exist, sharing the same input image data but
each having their own metadata, tags and processing steps. Each duplicate of a given image (hamed
<basename>.<extension) is represented by a separate XMP sidecar file (with a filename constructed in the form
<basename>_ <number>.<extension>.xmp, where <number> represents the version number of that edit). Information for the
initial edit - the “duplicate” with version number zero - is stored in the sidecar file named <basename>.<extension>.xmp.
The version number of each duplicate is displayed in the image information module in each of darktable’s views.

Your work is automatically synchronised to the sidecar files without the need to press a “save” button. When backing up
your data, make sure that you also retain copies of the XMP files, as these are required to fully reconstruct your work in case
of a disaster.

In addition to the sidecar files, darktable keeps all image-related data in its library database for fast access. An image can
only be viewed and edited from within darktable if its data has first been loaded into the library database. This happens
automatically when you first import an image. If an image is subsequently re-imported, the database will be updated from
the contents of its XMP file.

Once an image has been imported into darktable, the database entries take precedence over the XMP file. Subsequent
changes to the XMP file by any other software are not visible to darktable - such changes will be overwritten the next time
darktable synchronizes the file. On request, darktable can be configured to search for updated XMP files at startup, offering
a choice to update the database or overwrite the XMP file where changes are identified. This configuration can be changed
in preferences > storage > xmp .

darktable 4.6 user manual 10
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1.3.2. importing sidecar files generated by other applications

When importing an image, darktable automatically checks if it is accompanied by a sidecar file. As well as looking for files
named <basename>.<extension>.xmp and <basename> <number>.<extension>.xmp (darktable’s XMP file naming formats)
darktable also checks for the presence of a file in the form <basename>. xmp (the naming format for Lightroom’s XMP sidecar
files). Files with the latter naming format will be read by darktable but will not be written to. Once the image has been
imported, darktable will generate an additional XMP file using its own naming convention.

At present, darktable is able to load the following metadata from Lightroom-generated sidecar files during the import
process:

* tags (including hierarchical tags)
* color labels

* ratings

* GPS information

In addition, darktable has been designed to help migrate some image operations from other specific applications. The aim
here is not to make darktable a drop-in replacement for any other software, but rather to help you to recover part of the
work you have already invested into your image. It is important to understand that the import process will never give
identical results to other software. The underlying processing engines are very different from application to application, and
depend a lot on the individual image. In some cases, the results may be similar but often, further adjustment will be
required in darktable.

This migration happens automatically when entering the darkroom view, provided that a corresponding XMP sidecar is
found.

At present, darktable is able to handle the following development steps from Lightroom-generated XMP files (with the
corresponding darktable module in parentheses):

* crop and rotate ( crop and rotate )
black level ( exposure )

exposure ( exposure )

vignette ( vignetting )

clarity ( local contrast)

tone curve ( tone curve)

HSL ( color zones )

* split-toning ( split-toning )

* grain ( grain )

* spot removal ( spot removal )

1.3.3. local copies

Many users have huge image collections stored on extra hard drives in their desktop computer, or on an external storage
medium (RAID NAS, external hard drives etc.).

It is a common requirement to develop a number of images while travelling using a laptop and then later synchronize them
back to the original storage medium. However, copying images manually from the main storage to the laptop and back is
cumbersome and prone to errors. The “local copies” feature of darktable has been designed to directly support these use
cases.

You can create local copies of selected images from within the lighttable. Local copies are always used when present, giving
continued access to images even if the external storage is no longer connected. At a later point, when your primary storage
medium has been reconnected, you can synchronize the XMP sidecar files back to this storage, deleting any local copies.
These operations can be found in the actions on selection module in the lighttable.

For safety reasons, if local copies exist and the external storage is available, the local XMP sidecars are automatically
synchronized at start up.

Local copies are stored within the $HOME/ . cache/darktable directory and named img-<SIGNATURE>.<EXT> (where
SIGNATURE is a hash signature (MD5) of the full pathname, and EXT is the original filename extension).

Local copies can be identified in the lighttable view by a white marker on the top right of the thumbnail. In addition, all local
copies carry the darktable|local-copy tag to allow them to be easily selected.
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1.4. an introduction to darktable's workflow

1.4.1. introduction

This section is intended to provide you with a flavor of what darktable can do and offer a suggested end-to-end processing
workflow. New users should start by working through this introduction and following the links provided for further details.

Please note that this is not an exhaustive guide and many useful topics are not covered. You are advised to read through the
reference sections of this manual once you are familiar with the basics.

Further information on most of the subjects in this guide are also covered in the other resources section.

1.4.2. import & review

Before you can do anything in darktable you must first add some images files to the library using the import module in the
lighttable view . This will create entries for your images in darktable’s library database so that it can keep track of the
changes you make. There are three ways to import images, each accessible through buttons in the import module:

add to library
This option adds images to the library without copying or moving - your original files will stay in their current location and
will not be altered. On import, darktable will read the metadata from the image files and any accompanying XMP sidecar
file . If an image has already been added to the database, any updates you have made to the sidecar file will be loaded.

copy & import
Copies the images to the storage location (following the file naming pattern defined in preferences > import ), then adds
the copied images to the library - the original images are not changed or moved. Only the images are copied and if an
existing XMP sidecar file is available for the image, it will not be read, copied or used.

copy & import from camera
Connect the camera to your system with a USB cable (if your camera is auto-mounted by your system, you will need to
un-mount it before it can be accessed by darktable). If you don’t see your camera listed in the import module, press the
“scan for devices” button. Once your camera is detected the import module should offer the ability to copy & import
images from the camera. Clicking the “copy & import” button physically copies the selected images from the camera into
a specified directory (following the file naming pattern defined in preferences > import ) and then adds the copied images
to the library.

Once images have been imported, their thumbnails are displayed in the lighttable view, within which you can organize and
catalog your imported images - please refer to the digital asset management section for more information.

The primary use for the lighttable view is to review your images and decide which you would like to edit further and which
to discard. The following is a possible culling process to choose which images to edit/delete:

1. Set the lighttable view to only show images with a rating of exactly 1 star using the view setting on the top panel .
Since darktable assigns a 1 star rating to newly-imported images by default, this will show all of the images you have
just imported. You can use the collections module to further refine your selection if needed.

2. Perform a quick first-level screening of your images: If any images are badly out-of-focus or otherwise unwanted,
reject them or give them a 0-star rating (by pressing the “R” or “0” keys, respectively, while hovering over the image
with your mouse). If you would like an image to pass to the next review phase, press 2 to give it a 2 star rating. Any
images that no longer have a 1 star rating will automatically disappear from view. Continue in this manner until no
more images remain visible in the lighttable view.

3. Alter the lighttable view to only show images with 2 stars. Go through these images more carefully, and decide
whether to promote them to a 3 star rating, or put them back down to a lower rating. Again, proceed until no more
images remain in the lighttable view.

4. Alter the lighttable view to only show images with 3 stars. Perform quick edits and experiments on those images in
the darkroom view to decide if they are worthy of further effort. If you are happy with the results of those edits,
promote that image to a 4 star rating for final editing.

5. Go through your 4 star images, perform any final edits on them and then export to see the final result. Increase the
rating a final time to 5 stars to indicate that processing is complete.

If space is at a premium you might consider permanently deleting your rejected or O-star images. Select these images in
the lighttable view and use the ‘trash/delete’ option in the actions on selection module. You should only do this for images
you are certain you will never need again.
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1.4.3. process

This section is intended to get you comfortable processing images in the darkroom view using a scene-referred workflow.
You are advised to follow the guidelines provided below, up to the end of the image processing in 3 modules section and
then choose other areas to learn as-and-when you need to use those techniques in your images.

getting started

take a well-exposed photograph

Good image processing techniques start in the camera - a well-exposed image (without blown highlights or heavily crushed
blacks) will always make post-processing much more straightforward. Under- or over-exposure can be “fixed” by darktable
to some extent but no software can recover information that is not present in the Raw image (clipped highlights). Where
possible, you are advised to use exposure to-the-right (ETTR) techniques to maximize the amount of data available for
processing while avoiding clipping. As a general rule of thumb, in cases where the scene-dynamic-range exceeds that of
your camera, it is safe to underexpose all images by 0.5 to 1 EV (by reducing the ISO sensitivity if possible) even if the in-
camera preview looks darker than expected (the preview is not the raw data). If the scene dynamic range is lower than that
of your camera, you may wish to dial in some over-exposure (decrease shutter speed or increase aperture) to capture more
light and reduce noise.

scene-referred workflow: a new approach

If you have used other Raw software in the past (or darktable prior to version 3.0) you may notice some significant
differences from what you are used to - darktable now uses a scene-referred approach for most of its processing modules.
This approach is used extensively in cinematography and is known to be much more robust than the traditional display-
referred approach.

In display-referred processing the data from your Raw file is initially compressed into a range that represents pure black as
0 and pure white as 1, fixing mid-gray at 0.5. A tone curve is automatically (and irreversably) applied to this data to make
the image look “good” on your display and subsequent edits are carried out on top of this already highly-modified image
data. The cost of display-referred is an early loss of the relationship between pixel luminosity and saturation (usually also
involving hue shifts), which is responsible for the infamous “HDR look” when the dynamic range increases.

In the real world, “pure black” does not really exist (there is always some light) and there is no limit to how bright things can
be (so no “pure white” either). Scene-referred processing attempts to retain the physical properties of the scene for as long
as possible by placing the Raw data on an unbounded linear scale and only compressing the data to the dynamic range of
your display after image processing is complete.

In a scene-referred workflow many common tools (tone curves and levels, for example) are no longer useful ways to
manipulate the image, since they rely on now-invalid definitions of black, white and gray. Experienced users may need to
learn new techniques and discard old ones, but will be rewarded with much more robust and predictable outputs.

The scene-referred workflow in darktable enables the filmic rgb and exposure modules by default when you open new
images in the darkroom view.

white balance and color calibration

Most processing software uses a traditional temperature/tint model for adjusting the white balance of an image. In
darktable, the color calibration module provides a much more robust and flexible approach, allowing you to explicitly define
the color of the light source. This is particularly useful for scenes illuminated by artificial lighting.

Please note that the white balance module is still enabled in this approach, but its settings normally should not be altered.

Set preferences > processing > auto-apply pixel workflow defaults to “scene-referred (filmic)” now.

Enter preferences by clicking on the gear icon in the top panel .
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edit in a controlled environment

Image processing should be performed in a controlled environment, lit by a white light source against a background
approximating mid-gray, and on a monitor that has been properly calibrated.

While this may not be practical in many home editing environments you can control the background colors on your
monitor’s display. You should set the darktable color scheme to use one of the “grey” themes and use the color assessment
mode when altering tones and colors in your image. Dark themes might look good but, unless you are processing images to
be viewed on a cinema screen in a darkened room, they should not be used for photo processing.

Set preferences > general > theme to “darktable-elegant-grey” or “darktable-icons-grey” now.

enter the darkroom

Choose an image to edit from the lighttable view and double-click to load that image into the darkroom view. For now try to
choose an image that is well exposed - we will discuss some techniques to recover badly-exposed images later.

In the darkroom view, you will see a list of processing modules to the right of your image. Each module performs its own
processing on the image, in the order shown in the module list, starting at the bottom of the list and moving up to the top.
You can think of this like a stack of building blocks where each block builds on the processing performed by the modules
below it.

On the left hand side is the history stack (you may need to expand the module), which shows the order in which
adjustments were made to the controls of the various modules. This allows you to undo changes by reverting to an earlier
step in the history stack. You will see that a number of modules are applied automatically - these are needed in order to
generate a legible image from the Raw data.

It is important to understand the distinction between the order of the modules on the right-hand-side of the screen (which
represents the order in which modules are executed) and the order of the modules in the history stack (which represents
the order in which modules were modified).

To the top right is the scopes module, which shows the spread of tones/colors in your image.

If you have previously viewed or edited the image in the darkroom view, start by discarding history (click the reset button in
the history stack ). This will reapply defaults using your new settings and provide a clean starting point for editing.

why doesn’t the raw image look like the JPEG?

...because you haven’t processed it yet

One of the first things people notice when switching from lighttable to darkroom view is that the image looks different -
often flatter and less saturated than that shown in the lighttable view. This is because the darkroom view displays the
(mostly unprocessed) Raw image, but the lighttable view initially displays the (in-camera) JPEG preview. Now that you have
opened the image in the darkroom view, the lighttable view will update to show the edited version.

Most Raw software goes to great lengths to reproduce the look of standard camera JPEGs out of the box. While this can be
useful (if you only want to make very minor adjustments to the camera’s rendition of an image) we assume that you are
using a Raw editor to make the image your own, and that the camera does not know how to do this. Certainly, if you are
using the ETTR techniques mentioned above, the camera JPEG will rarely be close to how you want the final image to look.

The default settings in darktable are therefore intended to provide you with a neutral starting point for further editing and
nothing more. We do not intend to change this.

module groups

Below the scopes module, at the top right of the screen, is a set of tabs into which darktable’s modules are grouped . If you
cannot find a module in one of the tabs you can use the search feature to locate it.

darktable 4.6 user manual 14



Overview an introduction to darktable's workflow

For the purposes of this guide, click on the hamburger icon (to the right of the tabs) and select the “workflow: scene-
referred” preset now.

image processing in 3 modules

The following basic adjustments are fundamental to scene-referred editing and will be required, to some extent, on the
majority of images. You can usually produce a good-looking image with these steps alone.

As you will be adjusting the tones and colors of the image, start by enabling color assessment mode (press Ctrl+B) and
perform the following edits on the zoomed-out image while in this mode.

1.

3.

Set overall image brightness: First, set the overall (average) brightness of the image (the mid-gray point) by
adjusting the exposure slider in the exposure module. This is a purely artistic setting and should be defined based on
your intent - for example, for a high-key image you will set the average brightness to be lighter than for a low-key
image. The color assessment mode provides you with two reference points to assist with this by surrounding the
image with a white frame against a middle-gray background.

At this point, don’t worry if the brightest parts of your image lose detail - this can be recovered in the next step.

Note: The lens correction module can also affect the image brightness so you may want to consider enabling it
before adjusting exposure.

. Set white and black points: The next two steps use the filmic rgb module to define how the tones in your image

will be mapped to the dynamic range of your display. Start by setting the white and black relative exposure sliders in
the scene tab . These are purely technical settings, defining white and black relative to the mid-gray point you set in
the previous step. If your image contains tones you want to treat as pure white or pure black you can use the color
pickers beside the sliders to set these values (using the maximum and minimum brightness of the image). Otherwise
set the values manually using the color assessment frames as a reference.

Adjust the contrast: Now move to the look tab in filmic rgb (for now we will skip the reconstruct tab ). Enable the
look only view at the top of the module to see a representation of the filmic tone curve, which consists of a straight
section in the middle (used to set the contrast of the mid-tones) and curved sections at the top and bottom (where
the shadows and highlights are compressed to fit the dynamic range of the display).

The contrast slider changes the slope of the straight section (the mid-tone image contrast), the /atitude slider
changes its length and the shadows/highlights balance slider changes its position. There is a lot of give-and-take
involved here - if you want to increase the contrast of the mid-tones, you must sacrifice contrast in the shadows/
highlights and vice versa. The default settings of this module are tuned to work for the majority of images but you
should experiment with these sliders to understand how they affect the image.

Note: The highlight compression in the filmic rgb module can cause detail to be lost in the highlights. You can
mitigate this to some extent by reducing the white relative exposure, adjusting the shadows/highlights balance or
changing the contrast in highlights setting in the options tab . The tone equalizer module can also be used to reduce
the relative brightness of the sky.

. Color preservation: The tone mapping in the filmic rgb module attempts to redistribute the tones in your image

without affecting color reproduction. While the default color preservation algorithm works for most images, you are
encouraged to experiment by changing the preserve chrominance setting in the options tab if you do not like how the
colors appear.

. Saturation: Your image will probably not look very colorful at this point. You can adjust the global saturation of the

image using the color balance rgb module. The “basic colorfulness” preset should provide you with generally-
reasonable defaults, but you are encouraged to experiment further with these settings as required.

Note: This guide assumes that the white balance of the image has been correctly captured by your camera. If this is
not the case, you may need to make some corrections in the color calibration module first.

You can now switch off color assessment mode by pressing Ctrl+B again.
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other processing techniques

With practice the above workflow can quickly provide you with a reasonable-looking image, though most will need some
additional work before they are ready for export. The following sections are intended to provide a brief outline of some more
image processing techniques in darktable, with links to the relevant reference sections for more information.

As a general rule, you should begin with the basic steps outlined in the previous section, then perform corrections and finish
with creative adjustments .

corrections

color calibration

Traditional white balance correction attempts to ensure that whites and grays are really neutral (R = G = B) and doesn’t
really try to manage the impact on other colors. The CAT tab of the color calibration module extends this treatment to
handle the remainder of the color range and works in a color space designed specifically for chromatic (color) adaptation. As
with traditional white balance controls you can select a patch of neutral gray in your image to calculate the white balance,
or use a selection of other automatic and manual methods. The default settings use the white balance from the image’s Exif
data and are usually sufficient.

If you need to make adjustments in the color calibration module, you may want to also revisit any saturation corrections you
made earlier in the color balance rgb module.

correct lens distortions

All lenses introduce some artifacts (distortion, chromatic aberrations, vignetting) to the image. The lens correction module
can correct many of these issues for a wide variety of lenses. The chromatic aberrations and raw chromatic aberrations
modules can also be used to handle chromatic aberrations for lenses that are not (or only partially) supported by lens
correction. In most cases simply enabling the lens correction module will auto-detect your lens and auto-apply all available
corrections.

If you decide to use the lens correction module, it should be enabled at the start of your edit, before you adjust exposure,
since vignetting correction can alter the overall brightness of your image.

reduce noise / retain detail

At a pixel level there is a trade-off to be made between the retention of fine details and the reduction/removal of sensor
noise. In most situations, a small amount of noise is perfectly acceptable and will not be noticeable except when you zoom
in to 100%. At this scale you are not viewing the image at a realistic size - even when represented on a large monitor or
print, noise that is obvious at high zoom factors will be virtually invisible on the final image. However, some modules further
along the image pipeline (especially those that increase local contrast) may end up exaggerating any noise that is present
S0, again, there are trade-offs to be made.

The first module you can use to manage this is demosaic , which controls how the single-color (R, G or B) pixels in your Raw
file are converted to image pixels combining all three colors. Each demosaic algorithm has its own trade-offs between
retaining fine detail and reducing noise. The default demosaic algorithm (RCD) usually provides a reasonable compromise.

Demosaic algorithms can only do so much to manage noise in your image. The denoise (profiled) module is individually
tuned for a number of common camera sensors and can be used to reduce or remove pixel noise. As with demosaic you
should alter the settings until you are happy with the balance of denoising vs fine-detail reproduction. The default settings
are usually sufficient.
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sharpness and local contrast

A number of modules can be used to adjust the local contrast and sharpness of your image. Most of these modules aim to
enhance the apparent contrast of edges and do not add “real” sharpness (they are not the same as lens deconvolution). You
should take care when using these modules as most of them can introduce artifacts (such as halos) when settings are
pushed too far:

* the contrast equalizer module allows you to adjust contrast, limiting the effect to certain feature sizes. For example
you can use it to increase the contrast of fine details without impacting larger-scale objects, or vice versa

* the diffuse or sharpen module offers a number of presets for sharpening, lens deblurring and the addition of local
contrast

* the Jocal contrast module provides a simpler interface for quickly adding local contrast to your images - just enabling
the module or selecting one of the presets is often all that is required

* the sharpen module is intended to re-introduce sharpness that was removed by your camera’s anti-alias filter (if
present) and can be enabled by default in preferences > processing . The methods listed above are usually preferred
to this legacy module.

As with the modules mentioned in the previous section, you should take care when adding contrast to small-scale objects -
an image viewed at 100% is not a realistic representation of your final edit and local contrast adjustments are usually better
judged when zoomed out.

reconstruct blown highlights

While a well-exposed image will make post-processing much easier, darktable does provide a few tools to handle blown
highlights.

The highlight reconstruction module attempts to reconstruct blown highlights (colors and structure) using adjacent pixels. A
number of different approaches are provided, some of which may be better on certain images, however, the default
algorithm produces good results in most cases.

Even well-reconstructed highlights can show color and edge artefacts, some of which may be exacerbated by subsequent
modules in the pipe. In this case the reconstruct tab on the filmic rgb module provides additional methods to further
smooth/correct highlights at the end of the processing pipeline.

adjust angle and perspective

The rotate and perspective module can be used to adjust the angle of the image or to simulate the functionality of a tilt/shift
lens by altering the perspective, making converging horizontal and/or vertical lines parallel (keystone correction). This latter
technique is most commonly used for architectural photography. If you just want to correct the angle of the horizon you can

do this by right-clicking and dragging along the horizon line.

remove spots and unwanted objects

Use the retouch module to remove unwanted objects by replacing pixels with detail from elsewhere in the image. This
module also offers powerful techniques for removing large-scale objects (such as spots or blemishes) while leaving fine-
scale details (like hairs and follicles) intact. The most common use for this module is to remove dust spots from images or
blemishes from skin.

remove atmospheric haze

There are two methods for removing atmospheric haze in darktable. The haze removal module provides a much simpler
interface, but the “dehaze” preset in the diffuse or sharpen module can provide more flexibility when needed.

creative adjustments

crop and frame

Use the crop module to crop your image and the framing module to surround your image with a colored frame. Both
modules can be set to use a predefined or custom aspect ratio - for example, you could place a square-cropped image into
a 3:2 frame.
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dodge and burn

Dodging and burning is a traditional darkroom technigue to add and remove brightness from an image. There are two
recommended ways to achieve this

* If you want to selectively dodge or burn only certain objects you can apply a new instance of the exposure module
using a drawn mask to isolate the effect to the required area of the image (see also the mask refinement section for
more information). Move the exposure slider to alter the brightness of the masked area.

* If you wish to dodge or burn areas with a similar brightness (for example, to brighten the shadows or darken the
highlights) you should use the tone equalizer module.

convert to monochrome

darktable provides a number of ways to remove the color from your image. The most flexible method is to use the gray tab
of the color calibration module . A number of film emulation presets are available in this module to provide you with a
starting point.

See the developing monochrome images section for details of other techniques.

color grading

The color balance rgb module is your one-stop-shop for controlling the colors in your image. Adjustments can be isolated to
the shadows, highlights and mid-tones, or applied at a global level.

other important topics

reuse common module settings

If you find yourself using the same module parameters repeatedly, you can create presets containing your favorite settings.
If you use the same settings on every image, you can also make presets apply automatically to new images. For example,
you may find yourself adding the same exposure settings to every image taken by a certain camera - in this case you can
create a preset that automatically applies those corrections only to images from that camera.

You may also have groups of module settings that you commonly apply only to certain types of image. You can use styles to
apply multiple module settings at once to a selection of images.

perform adjustments locally

Most darktable modules can either be applied to the whole image, or restricted to parts of the image using drawn and
parametric masks .

control darktable with other input methods

You don’t need to use the darktable Ul to make adjustments to your images. Most of the functionality in darktable can also
be controlled using shortcuts defined with your keyboard/mouse and even with other input devices such as game controllers
and MIDI devices. See the shortcuts section for details.
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1.4.4. export

darktable is a non-destructive editor, which means that all changes are recorded in the library database (with a backup
stored in an XMP sidecar file), and the original Raw file is left untouched. You therefore need to export images in order to
bake your edits into an output file that can be distributed outside of darktable.

1. Choose an export scenario.

The export module offers many options, but by far the most common use is to “save a developed raw image as a
JPEG”. You can either export the currently-edited image directly from the darkroom view or select one or more images
from the lighttable view and export them all at once.

2. Select which images to export (if you are in the lighttable view), open the export module, set target storage to “file
on disk” and select a location to save your images - by default, they will be exported to a “darktable_exported”
directory within the directory that contains your Raw file(s). Choose a “file format” of JPEG and keep the default
settings.

3. Click the “export” button to save your processed images in the selected location.

Note: While JPEG is useful for most purposes, if you wish to perform further edits in a raster editor like GIMP or Krita, it is
normally better to export in TIFF format.
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2. Lighttable

2.1. overview

The lighttable view allows you to view and manage your image collection.
The centre view contains thumbnails of your images - how they are displayed depends on which mode you are working in.

While the mouse is over an image thumbnail or images are selected, there are a number of actions you can perform with
keyboard shortcuts:

* F1, F2, F3, F4, F5 adds or removes a color label (red, yellow, green, blue, purple, respectively). A color label will
be added if any selected image does not currently have the label; otherwise the label will be removed

*0, 1, 2, 3, 4, 5 sets the star rating

* R rejects the image(s)

e Ctr1+D duplicates the image(s)

» Ctrl+C copies the full history stack

e Ctrl+V pastes all of the copied history stack

* Ctrl+Shift+C selectively copies the history stack

* Ctrl+Shift+V selectively pastes from the copied history stack
* D opens the image in the darkroom view for developing

* W fully zooms into the current image while the key is pressed

e Ctrl+W fully zooms into the current image and show areas in focus

2.2. lighttable view layout

left panel

From top to bottom:

import
Import images from the filesystem or a connected camera.

collections
Filter the images displayed in the lighttable center panel - also used to control the images displayed in the filmstrip and
timeline modules.

recently used collections

View recently used collections of images.
image information

Display image information.

lua scripts installer (optional)
Install lua scripts.

right panel

From top to bottom:
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selection

Select images in the lighttable using simple criteria.
actions on selection

Perform actions on selected images.

history stack
Manipulate the history stack of selected images.

styles

Store an image’s history stack as a named style and apply it to other images.
metadata editor

Edit metadata for selected images.

taggin

Tag selected images.
geotagging

Import and apply GPX track data to selected images.
export

Export selected images to local files or external services.

bottom panel

B = X B [ e

From left to right:

star ratings
Apply star ratings to images.

color labels

Apply color labels to images.
mode selector

Choose a lighttable mode.
zoom

Adjust the size of thumbnails.

' enable focus-peaking mode
Highlight the parts of the image that are in focus.

- set display profile
Set the display profile of your monitor(s).

2.3. undo/redo

Most changes made within the lighttable are recorded and can be reverted to a previous state. This includes modifications
to color labels, ratings, geo-localization, tags, metadata, orientation, copy/paste of history, image duplication, or application
of a style. Note that the facility to undo/redo actions is unlimited in the number of steps while in the lighttable view, but it is
reset each time you switch to a different view.

Press Ctrl+Z to undo the last modification and Ctrl+Y to redo the last undone modification (if any).

2.4. lighttable modes

2.4.1. filemanager

In the default mode images are displayed in a grid with an adjustable number of images per row.
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Lighttable lighttable modes

controls

zoom

The number of images in each row can be altered using the slider in the bottom panel, or by holding Ctrl while scrolling
over the center view with your mouse.

navigate

You can navigate through the images using the arrow keys («/-/1/{) or by scrolling with your mouse. Press the Home key
to scroll to the top of the collection, the End key to scroll to the bottom, and PageUp/PageDown to scroll up/down by a
page.

select

You can select the image under the pointer by clicking on its thumbnail or by pressing Enter. A range of images can be
selected by clicking on the first image and then Shift+clicking on the last one. Images can be added or removed from a
selection by Ctrl+clicking on their thumbnails or by pressing Spacebar.

2.4.2. zoomable lighttable

The zoomable lighttable mode provides an alternative way to navigate large collections of images, but with some
similarities to the filemanager mode (described below).

controls

zoom
Scroll with the mouse wheel to zoom in and out of the lighttable (compared to Ctrl+scroll in filemanager mode).

Zooming the thumbnails does not change the number of thumbnails per row, so the lighttable can exceed the visible area
on all sides.

navigate
Hold down the left mouse button and drag to move the lighttable around and navigate through your collection.
select

As with the filemanager mode, you can select the image under the pointer by clicking on its thumbnail or by pressing
Enter. A range of images can be selected by clicking on the first image and then Shift+clicking on the last one. Images can
be added to or removed from a selection by Ctrl+clicking on their thumbnails or by pressing Spacebar.

Hint: you may find that image thumbnails are slow to load when zooming quickly through a large collection. One way to
speed up the navigation is to generate a cache containing all the thumbnails using the darktable-generate-cache
command.

2.4.3. culling

Culling mode allows you to display images side by side for easy comparison.

controls

zoom
In culling mode, you can zoom into images (up to 100%) by holding Ctrl while scrolling with the mouse wheel.
Pan within zoomed images with click+drag.

By default, zooming and panning are synchronized between all visible images. If you want to zoom or pan only a specific
image, add the Shift modifier to the above actions.

navigate
Use the mouse wheel or arrow keys («/-) to scroll through your collection.

modes

There are two different culling modes, which define how many images are shown at the same time: “fixed” and “dynamic”.
Switch between these while in culling mode by pressing the “<” key.
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fixed mode

The number of images displayed is always the same, independent of the selection length. This number can be set with a
slider on the bottom panel.

In this mode, you will navigate through all selected images. If no selection is set (or if only one image is selected), you will
navigate through all images.

The default keyboard shortcut to enter culling in fixed mode is X.

dynamic mode

All of the selected images are shown. If no selection is set (or if only one image is selected) the last value from fixed mode
is used.

The default keyboard shortcut to enter culling in dynamic mode is Ctrl+X.

Hint: To enhance performance when loading zoomed images, you can enable ( preferences > processing > cpu/gpu/
memory > enable disk backend for full preview cache ). Bear in mind that this can occupy a lot of disk space.

2.4.4. full preview

From any of the lighttable modes, you can display a fully-zoomed preview of the image that is currently under the mouse
pointer by pressing and holding down W. This is useful to more closely inspect an image while rating and selecting images.

Pressing and holding Ctrl+W fully zooms into the image and also identifies any regions of sharpness in the image that may
indicate image focus. For this tool to work the input image needs to hold an embedded JPEG thumbnail, which is the case for
most raw files.

Regions in the image with a high level of sharpness are indicated with red borders. If no such regions are found, any regions
of moderate sharpness are identified with a blue border. Note that this is not the same as the focus peaking indicator, which
is another way to identifying areas of sharpness within an image.

Sometimes pressing W or Ctrl+W may not appear to have any effect - in such cases, click on the image thumbnail and
press the corresponding key again.

If you want the full preview to stay in place without having to hold the W key, you can enable sticky preview mode by
pressing F. In sticky preview mode, you can zoom and pan within the image in a similar way to the culling mode. Press F or
ESC to return to the original view.

2.5. digital asset management

2.5.1. collections & film rolls

A collection is a set of images matching a given selection criteria.

The most basic kind of collection is a film roll, which contains all of the images that have been imported from a specific
folder on disk. Whenever you import images from the filesystem, those images are organized in a film roll whose name is
derived from that of their parent folder.

You can easily construct other kinds of collection based on various image attributes (Exif data, filename, tags etc.) in the
collections module. Multiple criteria can be logically combined to narrow or extend your collection.

darktable retains a list of the most recently used collections for quick access. These can be accessed from the recent
collections module.

2.5.2. thumbnails

Each image in the current collection is represented by a thumbnail in the lighttable view and filmstrip module. A cache of
the most recently used thumbnails is stored in a file on disk and loaded into memory at startup. The size of this cache can
be adjusted in preferences > processing > cpu/gpu/memory .
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thumbnail creation

A thumbnail is created when an image is imported into darktable for the first time, after an image has been modified in the
darkroom, or when revisiting an image whose thumbnail is no longer available.

When an image is imported for the first time darktable can either try to extract an embedded thumbnail from the input
image (most raw files contain these, usually in JPEG format) or process the raw image itself using default settings. You can
define how darktable obtains its thumbnails in preferences > lighttable > thumbnails .

Extracting an embedded thumbnail from the input image is usually very fast. However, these thumbnails have been
generated by the raw converter of the camera and do not represent darktable’s “view” of that image. You will notice the
difference as soon as you open the image in the darkroom mode, at which point darktable replaces the thumbnail with its
own internally processed version.

After import darktable automatically generates thumbnails for new images as they are needed. When importing a large set
of new images, thumbnail generation can slow down navigation in the lighttable view. Alternatively you may terminate
darktable and generate the thumbnail cache separately by running darktable-generate-cache . This program will
generate all missing thumbnails in one go.

As the thumbnail cache has a pre-defined maximum size it will eventually get filled up. If new thumbnails are subsequently
added, old thumbnails are dropped from the cache. However, darktable will keep all thumbnails on disk if the corresponding
disk backend option is activated in preferences > processing > cpu/gpu/memory . Access to the thumbnails in this
secondary cache is slower than the primary cache, but still much faster than reprocessing thumbnails from scratch. The size
of the secondary cache is limited only by the available disk space.

Thumbnails are never removed from the secondary cache. You can manually clean the secondary cache by recursively
deleting all images in the $HOME/ . cache/darktable/mipmaps-xyz.d folder (where xyz denotes an alphanumeric identifier
of the cache). After clearing the secondary cache you can simply allow darktable to re-generate thumbnails as needed, or
you can generate all thumbnails in one go with darktable-generate-cache.

If you choose not to activate the disk backend and select too small a cache size, darktable may become unresponsive, you
may experience continuous regeneration of thumbnails when you navigate your collection or flickering of thumbnail images.
A good choice of cache size is 512MB or higher (see memory for more information).

All thumbnails are fully color managed. Colors are rendered accurately on screen as long as your system is properly set up
to hand over the right monitor profile to darktable. For more information see the color management section.

skulls
If for some reason darktable is unable to generate a thumbnail, it displays an image of a skull E instead. Don’t panic!

There are three main reasons this could happen:

» Missing image file: darktable remembers all images it has ever imported, as long as they have not been removed
from your database. If darktable wants to create a thumbnail but is not able to open the input file, a skull is displayed
instead. Users are advised to remove images from the database using the actions on selection module before
physically removing them from disk. Alternatively you may occasionally run the script
purge non existing images.sh from darktable’s toolset to clean-up your database.

* Invalid image format: While the extension of an image may seem to be supported by darktable, its contents could be
either an unsupported image format or a corrupt file.

* Low memory: If darktable runs out of memory while generating a thumbnail, it will warn you and display a skull. This
can happen if darktable is run with sub-optimal settings, especially on a 32-bit system. See memory for more
information.

2.5.3. star ratings & color labels

Star ratings and color labels help you to sort and rank images according to your own criteria. An image’s star rating and
color labels can be displayed over thumbnails in the lighttable view and filmstrip module.
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star ratings

You can give an image a rating from zero to five stars. Whenever you import images, each image receives a default rating
which you can define in the import module. You can also mark an image as “rejected”.

There are several ways to change a rating. While hovering the cursor over an image thumbnail, you can press a number key
0 - 5 to define the number of stars, or press R to “reject” an image. This is probably the fastest way to rate your images on
first inspection of a film roll.

You can also directly click on the star icons that are overlaid on the thumbnails or in the bottom panel. Click the x to reject.

As rejecting an image removes the currently-applied star rating, you can undo the rejection by clicking x or pressing R
again.

Similarly you can click the first star for a second time to reset the image rating to unranked, or zero stars. This behavior can
be changed in preferences > lighttable .

To rate multiple images at once, select those images in the lighttable or filmstrip and then press the appropriate shortcut
key, or click the desired star rating in the bottom panel of the lighttable view.

You can filter images by star rating in the top panel .

color labels

Color labels are another way to classify images, and can be used as an alternative to star ratings or to work alongside them.
Each image can carry any combination of one or more color labels (red, yellow, green, blue, or purple).

You can set the color labels for a single image by hovering your cursor over the thumbnail and pressing the function keys F1
- F5, which correspond with the labels in the order given above.

To set the color labels of one or more images, select the desired images in the lighttable or filmstrip and then press the
appropriate shortcut key or click the corresponding color button in the bottom panel. A color label will be added to all
selected images if any of them do not currently have the label; otherwise the label will be removed from all selected
images. To remove all labels (of any color) from the selected images, press the gray button.

You can filter images by color label in the collections module.
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2.5.4. image grouping
Grouping images helps to improve the structure and clarity of your image collection when displayed in the lighttable view.
You can combine images into a group by selecting them and clicking the “group” button in the actions on selection module,

or by pressing Ctrl+G. Likewise, you can remove selected images from a group by clicking the “ungroup” button, or pressing
Ctrl+Shift+G.

Duplicated images are automatically grouped together. Similarly, if you import multiple images from the same directory,
having the same base name, but different extensions (eg. IMG_1234.CR2 and IMG_1234.JPG), those images automatically
form a group.

Images that are members of a group are denoted by a group icon in their thumbnails. Note that this icon is only shown

when “overlays” are displayed on image thumbnails. Thumbnail overlays can be enabled by selecting the star icon in the
top panel .

This icon also appears as a button, in the top panel of the lighttable view, that can be used to toggle grouping on and off. If
grouping is off, all images are displayed as individual thumbnails. If grouping is on, the images in a group are represented
by a single thumbnail image (the group leader). If you press the group icon in the group leader’s thumbnail, that group is
expanded (click a second time to collapse). If you then expand another group, the first group collapses.

An expanded group in the filemanager mode of lighttable view is indicated by an orange frame that appears as soon as your
mouse pointer hovers over one of the images. This frame surrounds all images in the group.

You can define which image is considered to be the group leader by clicking on the group icon of the desired image while
that group is expanded. The group icon is shown only if grouping mode is enabled, so to change the group leader, you need
to first enable grouping, expand the appropriate group and finally click the group icon of the desired “group leader” image.
The current group leader is shown in a tooltip when you hover over the group icon of an image.

If you collapse an image group and then enter darkroom mode (e.g. by double-clicking on the thumbnail), the group leader
image will be opened for developing.

Image groups are also a convenient way to protect an existing history stack against unintentional changes. If you have just
finalized an image and want to protect its current version, simply select the image, click “duplicate” in the actions on
selection panel, and make sure that grouping is switched on and that the group is collapsed. Now, whenever you open the
image group again in the darkroom, only the group leader will be altered. The underlying duplicate will remain unchanged.

Note: “duplicating images” only generates a copy of an image’s history stack, stored in another small XMP file. There is still
only one raw file.

2.5.5. metadata and tagging
darktable allows you to store additional information about your images to allow them to be more easily searched and

grouped. This information is stored in darktable’s database and XMP sidecar files and can also be included within exported
images.

metadata

Metadata (e.q. title, description) is free-format text that usually differs for each image. You can add metadata to images in
the metadata editor module.

tagging

Tags are usually shared between multiple images and are used to categorise and group them. You can add tags to images in
the tagging module.
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Darkroom overview

3. Darkroom

3.1. overview

The darkroom view is where you develop your images. The center panel contains the image currently being edited.

Z200m

Middle-click on the center panel cycle between “fit to screen”, 1:1 and 2:1 zoom.

Alternatively you can zoom between 1:1 and “fit to screen” by scrolling with your mouse. Scroll while holding the Ctrl key to
extend the zoom range to between 2:1 and 1:10.

3.2. darkroom view layout

left panel

From top to bottom:

navigation
Navigate and zoom the center view.

snapshots
Take and view snapshots for comparison with the current edit.

duplicate manager
View and manage duplicates.
global color picker
Select and display color information taken from parts of the image.
taggin
Manage tags.
image information
Display information about the current image.
mask manager
View and edit drawn shapes.

export
Export selected images to local files or external services.

right panel

From top to bottom:

scopes
A graphical depiction of the image’s light levels and colors. This module can be moved to the left-hand panel if desired
(see preferences > miscellaneous > position of the scopes module ).

module groups
Select module groups (if enabled).
search module
Search for a module (if enabled).
processing modules
The modules used to process an image.
module order
Choose the order in which processing modules are executed in the pixelpipe.
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bottom panel

1/160 « f/6.3 + 22 mm - 100 ISO

From left to right:

E presets

Quick access menu for module presets. You can manage the contents of this menu by selecting “manage quick presets
list...”.

) styles

Quick access menu for styles. Hover over a style name with your mouse to show a preview of the current darkroom image
with the selected style applied.

second darkroom window
For multi-monitor setup, allows the user to display a second image on another screen.
=} focus peaking
Toggle focus peaking mode.
E color assessment

Toggle the 1ISO12646 color assessment view.

raw overexposed warning
Toggle raw overexposed indicators (right-click for options).
u clipping warning
Toggle clipping warnings (right-click for options).
m soft proof
Toggle softproofing overlays (right-click for options).
m gamut check
Toggle gamut checking (right-click for options).
uides & overlays

Left-click to switch global guide overlays on/off and right-click to change the guide settings, including the color of all on-
image drawing (masks, crop guides etc.)

You can also enable the filmstrip module at the bottom of the screen to allow you select and interact with the currently
selected collection in the lighttable view.

3.3. the pixelpipe

3.3.1. the anatomy of a processing module

The basic element of image processing in darktable is the processing module . In order to process a raw image a number of
such modules act on the input image in sequence, each performing a different operation on the image data. For those
familiar with Adobe Photoshop, the concept of a processing module in darktable is analogous to that of an adjustment layer
in that both make an incremental adjustment to the image, building on top of the adjustments that came before.

Utility modules are also provided by darktable, however these are not directly involved in image processing, instead
providing a GUI that allows you to manage your images, tag them, export them etc.

Every processing module acts independently of the others, but all modules perform their processing in a similar manner:
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1. Receive the module input from the last executed module and perform an operation on it to produce the processed
output. This operation is different for every processing module .

2. Combine the module input and processed output using a blending operator to produce the blended output. If no
blending is performed, the output of this step is the same as the processed output.

3. Generate a mask, which defines an opacity for each pixel in the image. The opacity is later used to control how
strongly the module’s operation is applied to each part of the image.

You may define your own mask by drawing shapes over the image or by using pixel properties from the module input
or processed output (see masks for details). This mask may be further modified with a global opacity setting, which
affects every pixel equally.

If no drawn/parametric mask is used, the output of this step is a mask where every pixel has the same opacity
(governed by the global opacity setting). If no opacity is defined (no blending is performed) a global opacity of 1.0 (or
100%) is assumed.

4. Combine the module input and blended output pixel-by-pixel using the mask as a mixing operator, to produce the
final output. Where the mask opacity is 100%, the final output is the blended output for that pixel. Where the mask
opacity is 0 the final output is the module input for that pixel. An intermediate opacity combines the blended output
and module input proportionally. The final output is passed to the next module for further processing.

Steps 2 and 3 are optional and not supported by all modules. For example, the demosaic module must be applied to the
entire raw file in order to produce a legible image so it does not make sense to mask or blend its output.

Each of the above steps is defined in more detail in subsequent sections.

3.3.2. the pixelpipe & module order

The ordered sequence of processing modules operating on an input file to generate an output image is known as the
“pixelpipe”.

The order of the pixelpipe is represented graphically by the order in which modules are presented in the user interface - the
pixelpipe starts with a RAW image at the bottom of the module list, and applies the processing modules one by one, piling
up layer upon layer of processing from the bottom up, until it reaches the top of the list, where it outputs the fully processed
image.

Note: The order in which processing modules are executed exactly matches the order in which the modules appear in
darktable’s user interface. Changing the order of the modules in the user interface changes how your image is
processed.
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module order and workflows

The order in which modules are executed within the pixelpipe has been carefully chosen to give the best output quality. In
previous versions of darktable it was not possible to change the module order. However, there are a number of very specific
use cases where the movement of some modules within the pixelpipe is advised.

One of the main reasons to change the module order came about with darktable version 3.0, which introduced the new
scene-referred way of working. Version 3.2 formalised this by introducing the display-referred and scene-referred workflows,
which are controlled by the preferences > processing > auto-apply pixel workflow defaults setting. Starting with version 3.6,
scene-referred workflow is now the official recommended (and default) way to use darktable.

The scene-referred workflow attempts to perform as many operations as possible in a linear RGB color space, only
compressing the tones to fit the output medium (with a non-linear tone mapping) at the end of the pixelpipe. This has the
advantage of being a more physically-realistic space to do transformations than the traditional display-referred workflow,
which attempts to perform operations in a non-linear perceptual color space. Honoring the physical realism (rather than the
perceptual realism) makes it much easier to produce predictable processing algorithms with a minimum of artifacts.

The following diagram should help you to understand the difference between these workflows:

m»m---m»-»:;m»-

1 2 3

1. Scene-referred modules process linear data that is proportional to the amount of light collected by the camera at the
scene. The dynamic range of an image in the scene-referred section of the pixelpipe is often larger than that of the
display medium.

2. At some point in the pixelpipe, these pixel values are compressed by a non-linear tone mapping operation into a
smaller dynamic range more suitable for display on a monitor or a print.

3. The remaining modules operate in the non-linear display-referred section of the pixelpipe to produce the final output
image.

display-referred workflow

Prior to version 3.0 darktable’s workflow was display-referred (auto-apply pixel workflow defaults = “display-referred”) and
this option is still provided as a legacy mode. In this workflow, the base curve or filmic rgb module performs tone mapping
early in the pixelpipe and most other darktable modules operate on image data in the compressed display-referred space.

Selecting the display-referred workflow enables the legacy (pre-darktable-3.0) module order and automatically switches on
the base curve module for new images.

Pixel data within the display-referred space is non-linear and is not a physically realistic representation of the original scene.
This can lead to various artifacts with some modules, hence the creation of the (now default) scene-referred workflow.
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scene-referred workflow

Scene-referred workflow (auto-apply pixel workflow defaults = “scene-referred”) was introduced as part of darktable 3.0.
The module order was entirely rearranged to place the filmic rgb and base curve tone mapping modules much later in the
pixelpipe. This means that most modules now operate in linear rgb space with only a few modules remaining within the non-
linear display-referred space. Within this workflow it is now recommended that the majority of image processing takes place
using the modules up to and including filmic rgb . Operations in this section of the pixelpipe, being truly linear, are much
more physically realistic and produce fewer artifacts.

Selecting the scene-referred workflow enables the v3.0 module order and automatically enables the exposure and filmic rgb
modules with some presets designed to act as a reasonable starting point for scene-referred editing.

changing module order

It remains highly recommended that users not change the order within the pixelpipe for a number of reasons:

* The sequence of modules has been selected with great care in order to give highest output quality. Changes to the
sequence often worsen the result rather than improving it.

* Some processing modules simply don’t make sense if they are shifted in the pixelpipe. For example, highlight
reconstruction needs to be performed on raw data before demosaic , which itself needs to be performed before any
input color profile can be applied. For this reason it is still not possible to move some of the modules that are placed
early in the pixelpipe.

* Most processing modules are designed to work within a specific color space (see the color management section for
more details). Full flexibility would require modules to support different parallel algorithms depending on the color
space they are working in, which would drastically increase complexity.

Despite the general recommendation to leave the pixelpipe order alone, it is possible to move modules within the pixelpipe
by holding Ctrl+Shift and dragging and dropping the desired module to a new location. This should only be done by
experienced users who understand the impact this will have on the image.

The module order can be manually changed back to either the v3.0 or legacy versions using the module order module,
which can also be used to define your own custom module order presets.

3.3.3. the history stack

The history stack stores the entire editing history for a given image, in the order in which those edits were applied. It is
saved to darktable’s library database and the image’s XMP sidecar file and persists between editing sessions.

Each time a processing module is enabled, disabled, moved or amended a new entry is added to the top of the history
stack.

The history stack can be queried and modified within the history stack module in the darkroom.

Note: The history stack is not a representation of the order in which the modules are executed but the order in which they
were amended. The execution order is represented by the order of the modules in the right-hand panel.

3.3.4. undo and redo

While you are editing your image, darktable records all of the modifications you make to that image. This means that it is
possible to undo and redo changes to recover a previous editing state. Note that the undo/redo facility is unlimited in the
number of steps while editing an image, but is reset each time the darkroom is switched to a new image.

Press Ctrl+Z to undo the last modification and Ctrl+Y to redo the last undone modification (if any).

3.4. processing modules

3.4.1. module header

At the top of each processing module is the module header.
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Click on the module name to expand the module and display the parameters that control its operation.

By default darktable will only allow one processing module to be expanded at a time - if you click the header of another
module, the previously-opened module’s controls are collapsed. If you want to expand more than one module, you may
expand further modules by Shift+clicking on the header and all previously expanded modules will remain open. This
behaviour can be reversed via a setting in preferences > darkroom .

Note: Expanding a module does not cause it to be activated. See below for how to activate modules.

The module header contains the following controls in order from left to right:

on/off button

Click to toggle the module on or off. Some modules are essential for image processing and cannot be disabled (though
their parameters may be amended). Similarly, some modules are not applicable for certain types of image and cannot be
enabled.

Ctrl+click on the on/off button to toggle whether the module has focus. The focus state is usually used to activate any
overlays that a module places over the image to control its functionality. For example, the crop module only shows the
composition and crop guide lines on the image if it has focus. Modules are automatically given focus when expanded.

module name

The module name consists of a description of the module’s operation (which cannot be changed) followed by the module’s
instance name (which can). By default the first instance of a module has an empty instance name. If you create additional
instances, the name of each new instance is initiated with a unique integer. For example, the second created instance of
an exposure module will be automatically named exposure 1.

Ctrl+click on a module’s name to manually amend its instance name.

mask toggle

This icon will appear in the header whenever a mask is active on a module. Hover over the icon to see what type of mask
is enabled. Click it to display the current mask as a yellow overlay over a black-and-white version of the image. Solid
yellow indicates an opacity of 100%; a fully visible gray background image (without yellow overlay) indicates an opacity of
0%. This toggle button can be disabled in preferences > darkroom > show mask indicator in module headers .

multiple instance menu

This menu allows you to create, delete, move and rename module instances. Right-click on this icon to directly create a
new instance of the module. See the multiple instances section for more information.

reset

Click to reset all module controls to their default values. Ctrl+click to reapply any automatic presets for the module - if no
automatic presets are applicable for this module, Ctri+click will simply reset to default values (same as click).

presets menu
This menu allows you to apply, create and edit module presets. See the presets section for more information.

The visibility of the four icons to the right of the module name can be controlled in preferences > darkroom > show right-
side buttons in processing module headers .

3.4.2. multiple instances

Many of darktable’s modules can be applied more than once in the pixelpipe. Each instance of a module behaves
independently, taking its input from the module below it in the pixelpipe and delivering its output to the next module.

As with the base instance of a module, all instances can be moved independently within the pixelpipe either by holding
Ctrl+Shift while dragging & dropping or by choosing “move up” or “move down” in the multiple instances drop-down menu.

Instances can be renamed by Ctrl+clicking on the module name.
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typical use cases

There are many occasions where it makes sense to have a module apply more than once in the pixelpipe. Here are some
typical use cases.

* The exposure module can be used in combination with masks to lighten or darken parts of an image. A separate
instance may be created to modify each masked region of the image.

* You may wish to handle luma and chroma noise independently. This can be accomplished by generating two
instances of your chosen denoising module and using the first one only on luma (by selecting blend mode
“lightness”) and the second one only on chroma (by selecting blend mode “color”).

Note: Each instance also adds to the workload of your pixelpipe. Generating too many instances - especially of the more
demanding modules - will cause noticeable slow-down.

managing multiple instances

Click on the multiple instance menu in the module header to display a menu with the following options. Right-click on the
menu icon to create a new instance directly (same action as clicking on the “new instance” option of the menu).

new instance

Create a new instance of the current module with all of its parameters reset to their default values. The ‘instance name’ is
automatically set to a unique integer so that it can be distinguished from its parent.

duplicate instance

Create a new instance of the current module with all of its parameters inherited from the current instance. As with 'new
instance’ the ‘instance name’ is automatically set to a unique integer.

move up/down

Move the instance up or down in the pixelpipe
delete

Remove the current instance. This option is not available if only one instance is present.
rename

Rename the current instance. See the history stack section for more details on how the instance name impacts copying
and pasting history stacks.

3.4.3. presets

Presets allow you to store commonly-used module settings for future use. Some modules already come with pre-defined
(internal) presets and you may also define your own (user-defined). Both internal and user-defined presets can be shown by
clicking the presets menu in the module header .

Most of the functionality described here applies to processing modules only. However, presets can also be used with some
utility modules. When used with utility modules, the functionality to auto-apply or auto-show presets based on image Exif
data is not available.

Please note that, for processing modules, the saved preset also includes the active state of the module. You can use this to
create your own default settings, which you can activate on-demand. Simply set your desired defaults, disable the module,
and save the preset.

the presets menu

The presets menu will contain one or more of the following entries depending on the presets that are defined or selected for
the current module:

preset list

A list of the presets available for the current module. The currently selected preset (if any) is shown in bold and with a
small check mark beside it.

edit this preset

If a preset has been selected, edit the selected preset (see below).
delete this preset

If a preset has been selected, delete the selected preset.
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