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What is new in DIAMANT-FILM Restoration V16.5

The major innovations of V16 as well as of V16.5 compared to the previous version V15 are shortly described
in the following.

In addition to this printed section, we also offer a VIMEO channel with video tutorials. There are tutorials for
general usage as well as for specific repair and filter parameters: https://www.hs-
art.com/index.php/tutorials/video-tutorials-overview

Clone Tool — dynamic rotation center

As a follow-up to different customer requests, the Clone tool
offers new controls for rotation. The rotation center can be
defined in various ways. The most important and useful is the
center of the current ROI.

Rotation center
1023 YA
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History Tool — invert ROI resp. brush otation center picker
In general, the tool track of RM+ resp. DB+ does not support
negative ROIs or brushes. However, the need of such negative selection has been expressed by some
customers and therefore the History Tool is now having a new parameter called “Invert mask”, that is located
in the Advanced parameter group. If this is selected, the last mask of the tool is inverted and any earlier tool
is consequently ignored.

Al Filter: DeepDust — significant quality improvements due to confidence parameter
V16.5 introduces an improved filter which is capable to detect spots and dirt more reliable and significantly
reduces false detections. This quality enhancement is achieved by a new confidence method, that sorts out
spot detection on parts where unstable motion is evident.

The new confidence method is transparently and automatically applied on any new instance of the DeepDust
filter. For compatibility reasons, the confidence method is left unchanged on older pre-existing projects and
filter instance. On new projects the new method is used automatically. The confidence parameter naming is
the same as in previous versions. The parameter is still called “Motion confidence.”
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Al Filter: DeepScratch V2 — new filter for vertical line detection and correction

A lot of research effort has been put into this new scratch filter. It is an alternative to the pre-existing Scratch
and DeepScratch filters, that comes along with an efficient Al based vertical line detection. The correction of
the detected scratches is similar than the one from DeepScratch, but as said, the detection is based on a
totally new Al based detection approach.

& DIAMANT-Film&Video RestorationManager + V16.9.2025.06.30 (TEST) - Test/whiteflood Gen.1 (Output) o o4
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Mask Filters

In V16 the new mask features have been introduced. Our V16.5 comes along with some new and useful mask
filters:

Difference: This filter calculates the difference between 2 versions of the same clip. The versions can either
come from different generations or could also come from Additional Sources. The difference is then used as
a mask that can be further applied in other restoration filters. With the “Relative source offset” you can also
create the difference to neighbouring images highlighting the temporal change.

MotionConfidence: This filter can visualised the intrinsic quality of different motion calculations. Based on
that it generates a mask, that could also be further used to protect some sensitive parts of the image from
some filters such as Dust, Omniclean etc..
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ReFrame

The user interface for the ReFrame App showed a lack of clarity
and easiness. The revised App from V16.5 provides an intuitive
environment to optimise the output.

Presets for different common resolutions and formats are
available.

Right after changing the parameters, the preview result is
correctly updated in the main widget.

Alt+V

Animated parameters (e.g.: zoom factor)
The animation of parameters has been significantly improved. As an alternative to the pre-existing linear
interpolation there is now the possibility to use spline-like interpolation as animation curves to support a

ations Animations

99452

continuous transition of parameters from key-frame to key-frame. Switching between linear and spline-like
animation is done in the right side of the animation timeline.

In addition the zoom factor in the Zoom filter has been expanded to support higher precision.

Tracking
The existing point tracker and block tracker inside DIAMANT-Film are not always suitable for tracking objects
over the time reliable. Therefore, a new tracker called TrackObject has been added.

The filter works on the same level as the other well know TrackPoint tracker. It can be used in a specific
tracker track, but can also be accessed directly from a ROI.

The strongness of this tracker is that it keeps track of the marked object resp. ROl even when the object is
moving quite fast. Therefore the new tracker is perfectly suited to protect regions from the application of
certain filters such as Dust. On the other hand the filters is less precise in its positioning, so that it is only
limited useable for any kind of stabilisation. For stabilisation it is strongly recommended to use TrackPoints
instead.
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TrackObject can also used directly from the context-menu of the ROI.

Multi Importer
When importing multiple clips in one single pass, it is possible to retain the folder structure. For example, if
the user wants to import all clips from one folder and all its subfolders, the following can be done:

1. Start Import and “Open” the main folder

2. Then define the number of hierarchical sub-folders, that should be searched in. For example, a value
of 1 means, that only one sub-level is analysed.

3. Select “Keep folder structure” in order to have the same structure of clips inside ProjectManager as
in the file system.

r
. DIAMANT-Film Import V16.9.2025.06.30 (TEST) Test/ - ] X
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What is new in DIAMANT-FILM COLORIZER V16.5

Colorizer — ColorUpscale

This filter is made to transfer the colors from a low-res colored reference to a b/w highres master. The clips
need to match each other perfectly, the only difference should be in the resolution. Main purpose of this
filter is to do the colorization process in a low-res film format (e.g.: 2k or even 1k) and then transfer the colors
exactly on the highres master (e.g.: 4, 6k or even 8k).

The filter is pretty much self-explaining and does only have one important parameter. Its taking the color
information from a pre-loaded Additional Source clip (acting as low-res reference) and applying the colors on
the original high-res clip.

Parameters

» Reference Source: Selects the low-res color reference that is typically loaded before as an
Additional Source.

Colorizer — EdgeEnhance parameter

There is a general useful new parameter that comes along with many different filters of Colorizer. The
parameter EdgeEnhance automatically optimises the application area of the colorization project to contures
and objects.

The parameter can be accessed in the Advanced parameter group of Colorizer, ColorizeMask and
ColorizerExternalMask.

Colorizer: DyeFading — External Plugin from our partner Scan2Screen
The filter is in DEMO mode, part of the COLORIZER.

Contact sales@hs-art.com if testing is successful and a licensed version is required!

This new filter is capable to correct faded film material and restore the authentic colors, depending on the
original film stock. The filter results from a cooperation with Scan2Screen (https://scan2screen.com/).

The filter has been developed by the color scientists Giorgio Trumpy and Barbara Flueckinger. The filter is
grounded in the materiality of the image. Rather than simply adjusting RGB values in a digital scan, the tool
analyses the remaining dye concentrations to estimate and reconstruct the original dye levels. The result of
this material-based method is a restoration with greater subtlety, fidelity, and visual coherence, often
surpassing traditional color grading methods.

The filter requires the definition of a reference black-point and then calculates the color shifts of the old film
in order to reverse the fading process. This procedure automatically sets a so called “Reference”.

In addition to the black-point a ROl can be defined that acts as an analysis ROl for modelling the fading
process. In the parameter finding process, the first tests should usually be done without an explicitly marked
analysis ROI. Only if the results should be fine-tuned, an analysis ROl focusing on the image content itself can
be used. Please note, that the analysis ROl is used only on the Reference image!
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Parameters

» Black Point: The reference black-point can
be interactively set, by positioning the
pointer device (e.g.: mouse) on the right
position of the image and pressing the
shortcut “1”.

» Faded dye: Depending on the fading
process this can be “Yellow” or "Cyan”.

» Gamma Correction: Typically dye fading
correction goes along with a gamma
correction. The value can be defined with
this parameter.

From: 0

» Contrast Stretching: In order to avoid the
resulting images getting too black or not
using the available density properly, a
contrast stretching is by default enabled.
It is recommended to keep this on for
most fading corrections, but the value can
sometimes be reduced from the proposed
1.0 to a lower number.

» Film stock: Defines the film stock that is
used for the dye fading model.

Post Enhance
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What is new in DIAMANT-FILM Restoration V16.0

Machine Learning & Artificial Intelligence (Al)

The Al-filters inside DIAMANT-Film are only available
under Windows and require a proper RTX graphic card lgfi‘giigig';e;fq“""s Atmodets  whicrare
and an Al-package to be installed in addition to the

regular software setup. Due to the size of the file (>2 GB),
it needs to be separately downloaded.

"7"‘ RestorationManager +

The first use of an Al filter therefore results in a message
to download the needed Al packages.

Cancel

The further process depends on whether the KGRkEkE—=—"-"

workstation is directly connected to the internet or if C,\_) ANatall requirac AL T ACKhT of S
the download of the Al packages has to be done on s eee
another workstation.

If the second (“Manually Download/Install Al packages”) is the case, the displayed links need to be copied
and used in the browser for download. If the workstation is directly in the internet, the button “Install Al
packages” can be directly used.

(3 DIAMANT-Film Al Packages Installer X Once the downloaded files are
O Install required AI Packages available on the workstation, the

e itk Bl e N odels grosqanal installation can be started by entering
the right paths of the Al packages into
the installer.

or require m

the ¢

Diamant-Film A

Diamant-Film Al r

Once the Al packages are successfully installed, DIAMANT-Film Suite or DustBuster+ needs to be stopped and
re-started.

DeeplnPaintV2

Like DeeplnPaint, the filter DeeplnPaintV2 is made for repair of permanent film defects such as sub-titles
removal, wire-removal or gate hair correction.

DeeplnPaintV2 makes use of the latest Al developments and does a deep analysis of the environment to
correct the defect-zone, that is marked-up by a ROL.
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The main benefit of DeeplnPaintV2 is moving image content. As long there is a moving image content the
repair is excellent, weaknesses are only showing up on still image content.

Parameters
» Precision: Determines the resolution onto which the calculation is done.
» Speed/&Quality: As this filter heavily uses GPU resources, this parameter can be used in
order to match the desired quality with the available computing environment.
» Post Enhance: A set of useful parameters to further improve the restoration effect. The
function is the same for almost any filter and tool. It is described in the Tools section of
this manual.

Restoration Filters and Tools

Apart from the earlier mentioned Al specific innovations, there are also some new filters and
enhancements of existing and traditional tools.

DFlicker NoRef

DFlickerNoRef is an alternative approach to DFlicker and DflickerFlow filters. The main difference is, that
DFlickerNoRef is not dependent on the availability of Reference Images.

The correction of one image only depends on the lights and colors of the neighbouring images, that are
defined in the “Window Size” parameter. The correction is based on an integration of all images in this
window.

If any Reference images are available, they are ignored and are not used as a basis for the correction of any
other image!

Parameters
» Window Size: Defines the number of images that are used in order to correct the current
image under treatment.
» Flicker Level: Gives an indication about the level resp. intensity of light changes. The
higher the value the more correction is done.
» Flicker Locality: Indicates if the flicker is global or local. Low values give a more uniform
global flicker correction, higher values results in more local de-flickering.

» Advanced: Additional parameters for fine-tuning the filter. Should only be used in
exceptional cases by experienced operators.

» Post Enhance: A set of useful parameters to further improve the restoration effect. The
function is the same for almost any filter and tool. It is described in the Tools section of
this manual.

Mask Track

The mask concept inside DIAMANT-Film gets more and more attention. A mask filter uses a specific methods
to calculate mask regions that are only visualized if the specific mask filter is selected. The color of the
displayed masks can be changed in the menu of
“RM+ -> Configuration -> Color Settings”.

The mask itself can then be further used in other restoration filters.
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AN

The new track type is called MaskTrack. This is a meta-data track that offers ¥ Mask Filters
a growing variety of Mask Filters to analyse the clip and generate a mask for
each image, that can be used further on for further processing in diverse
Restoration Filters.

The available mask filters to generate masks are currently:
» PaintMask, ExtractIRMask, Clipping, Difference and
EdgeDetection.

Difference

Paint Mask

This filter allows the operator to define a mask by its own hand. Brushes and ROI’s can be used to mark or
unmark specific parts of the image and highlight them as a mask.

Paint Mask can be used from the scratch, starting with an empty mask or the filter can be pre-filled by another
track filter. Doing so, enables the operator to manually refine automatically generated masks.

Parameters
» Mask Source: Defines the starting point of the mask. Typically this is a “Blank”, a pre-
loaded Additional Source clip or another mask track.

= Mode: Defines the edit mode, meaning if any interactive brush or ROI on the mask should
be interpreted as additional selection (*"Add to Mask”) or erase (“Erase from Mask”).

» Mask Handling: A set of useful parameters to further improve the mask generation. The
function is the same for any mask filter.

Extract IR Mask

This filter can interpret and use pre-existing mask in various format and prepare them for the use in mask
filters. A typical use-scenario is the visualisation and extraction of dirt-mask that have been created during
the scanning process. Instead of using dirt masks directly in restoration filters such as IRCleaner, the
ExtractiRMask filter not only helps to better understand and visualise the dirt matte, but also allows to adapt
such masks by different mask handling methods of DIAMANT-Film Suite.

But ExtractlRMask can also be used in a more general way to extract the alpha-channel, visualize it and
prepare it for a follow-up use inside DIAMANT-Film.

Parameters

» Mask Source: Determines the origin of the mask for repair. It is either Embedded Mask
(if embedded in the alpha channel), Additional Source (if an external image sequence
containing the mask is use), Padding (if the mask is coded into the padding-bits of the
loaded source clip) or Detect White/Black Spots (if an independent detection based on
static local image features should be applied).
Note: External image sequences need to be pre-loaded as Additional Source in the
RestorationManager+. This is possible by: Menu->0Open Additional Source.

» IR mask thresholding method: Use Global if there is already a pre-processed mask from
the raw IR data. Use Local if there is only a RAW infrared channel.

» Mask Handling: A set of useful parameters to further improve the mask generation. This
includes different Mask Modifications such as Enlarge, Reduce, Close, Invert and Blur.
The function is the same for any mask filter.
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Clipping

This filter is based on a traditional method in film grading. A light range can be defined and all pixel-values of
the image that are within the defined range are selected. This can for example be used to protect certain
regions of the image from restoration filters.

Parameters
» Mask Source: Defines the starting point of the mask. Typically this is a “"Blank”, a pre-
loaded Additional Source clip or another mask track.
» Brightness Range: Sets the brightness area of the clipping.

Edge Detection

This filter analyses its input and identifies edges inside the image. The edge-information can then be further
used for different purposes. One typical support is to use this mask as a protection mask for different
restoration filters such as Dust and DeepDust.

The generated mask can be further controlled by ROls in order to restrict the potential mask area to some
limited parts of the image.

Parameters
= Source Track: Defines the input image to be used for edge detection. It can be either the
“Source” clip, the “Original”, the current output from the underlying filter or tool track
(“Previous”) or even a pre-loaded Additional Source clip or another mask track.

= [ow: Defines a minimal threshold value for a detected edge. Edges above this value are
not taken into the mask processing at all.

» High: The edge candidates passing the Low parameter level can be reduced by a
increasing this parameter.

» Mask Handling: A set of useful parameters to further improve the mask generation. The
function is the same for any mask filter.

Protection Mask

One possibility to use masks inside DIAMANT-Film is the protection of certain image content resp. objects to
prevent side-effects. For example when the protection matte covers a certain region, the Restoration Filter
using this matte is not doing any changes in the masked ROI.

The restoration filters have a Parameter in the
“Advanced Parameter Section” that is called
“Protection Mask”. If selected any mask can be
used as Protection Mask. The mask might come
from an underlying Mask Track, but also from an T
external Additional Source. Matte values of 1
(white) indicate that the protection is on, meaning that the filter cannot touch pixels that are highlighted in
the mask. Alternatively the mask can be inverted before application.
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RM+ / DB+

Some important improvements have been made for our RM+. These are shortly highlighted in the following.

ROI Tracking

The internal tracking has been completely
reworked. The context dialogue of a ROI has
some new and useful features.

ROIs can be rotated and the brush handles that
led to the creation of the ROI can be additionally
displayed.

Changing the brush handles manually leads to a
keyframe and allows a detailed and precise animation and tracking.

Minor RM+ improvements

= Full Screen Mode
The visualisation of the timeline can be shown or hided,
depending on the individual preferences. Same is true for the
time code overlay.

= Comments in the Annotation Track can be visualised and
defined at certain positions inside the image.

Restoration Report

The format and information in the restoration report has been re-worked following some requests from a
group of European film archivists. The automatically generated restoration report includes a new summary
page to cover multiple generations including re-worked thumbnails.

The logo in the report is configurable as it uses the one stored in:

“C:\Diamant\bin64\reportTemplates\logo.png” and can be substituted by each user’s individual logo in PNG
format.

File formats

e DPXto EXR metadata handling
DPX metadata are transferred from DPX to EXR format in case of EXR exports from within
DIAMANT-Film Suite.

Wie arbeiten aufgrund der Allgemeinen Bedingungen fiir den Verkauf und die Lieferung von Software - Support Leistungen, sowie fiir Dienstleistungen in der
Informationsverarbeitung durch Rechenzentren und den Verkauf und die Lieferung von Organisations-, Programmierleistungen- und Werknutzungsbewilligungen von
Softwareprodukten - empfohlen vom Fachverband Unternehmensberatung und Datenverarbeitung sowie vom Bundesministerium des Maschinenhandels, Berufsgruppe
Biiromaschinenhandel und bei uns zur Einsicht liegenden Fassung.
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