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1 Installation & Requirements 

The COLORIZER package consists of the following: 

 Setup-file for software, 

 USB License Key (=Dongle), 

 User Manual. 

1.1 System requirements 

Minimum requirements (up to 2k) 
 Windows 7/10 64-bit 

 Intel XEON 2.5 GHz 

 32 GB RAM 

 Nvidia Quadro M4000 or GeForce GTX960 with 2 GB RAM or better.   

Recommended configuration (up to 6k) 
 Windows 10 Pro,  

 HP Z-840/SuperMicro/Dell 2xIntel XEON ~3 GHz 12-24 physical cores in total, 

 64 GB RAM, 

 2 x Nvidia Quadro M4000 (but also GeForce GTX980 Ti) with 4-8 GB RAM,  

 Internal RAID or SAN with ~600-1200 MB/s read/write. 

1.2 Operator workstation 

COLORIZER is a personalised software, therefore the name of the Setup-file is also 

personalised (e.g.: “Setup_COLORIZER (Jugoslovenska Kinoteka).exe”). 

Setup leads through the installation process that is pretty much self-explaining. 
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Setup recognises if there was already an earlier installation and automatically backs up 

the old configuration. 

The licence agreement needs to be explicitly accepted.  

The default installation path of the software is C:\DIAMANT. We strongly recommend 

keeping the proposed installation directory! 

1.3 Configurator 

After installation, an initial configuration is automatically launched. The Configurator 

demands a verification/adaptation of the 

most important settings: 

Data-Section 
 Repository Path: The repository is the 

location that holds meta-information 

about the colorization projects. It should 

be on a shared drive with read/write per-

mission for all users on the operator 

workstation. As the repository holds 

information in relatively small but 

numerous files, it is recommended to 

place it not on the central SAN but rather 

in a traditional network storage. 

Note: Changing the repository path 

results in an empty workspace and 

should be handled with care. 
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 Data Path 1–10: DIAMANT-Film COLORIZER supports up to 10 different data paths. 

A data path is a location that holds only image data and is the most disk-space 

consuming part of a project. Any sequence needs to be loaded into one specific data 

path which can be selected in the import procedure. 

Usage of several paths makes sense if the workstation has access to different 

storage arrays. In most cases it is sufficient to enter only one Data Path. 

The requirements for the path are the same than for the repository. Proper sharing, 

rights and accessibility needs to be implemented on the administrative level, such 

that the operator workstation as well as all render clients have same access 

conditions. 

Note: It is not recommended to change a data path later on. This may cause serious 

problems and image data might be not accessible any more. Adding new data paths 

are no problem, but removing a data path or moving a data path up/down will not 

work! 

 

Lock icon: On the top right there is an open lock icon . When you click onto the 

lock, a dialog will be shown which asks for a password. Please enter a password here 

and the Configurator will go into read-only mode and no further changes are allowed. 

If you see the closed locked icon, you can click on it and by entering the same 

password again you can unlock it to make changes again. If you should have 

forgotten the password please contact support@hs-art.com in order to help to reset 

the password. 

mailto:support@hs-art.com
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Network section 
 Host Name: This is the local workstation name.  

 Local IP: The IP address is determined 

automatically. If there are multi IP addresses, 

they can be selected from a list. 

 JobManager IP: Should usually not be changed 

on operator workstations. Only in special cases 

and render clients (support@hs-art.com) 

License Server section 
The license server is optionally available for cu-

stomers with a larger installation base (multi seat 

license). 

Note: Contact our support-team if a license server 

should be used. Our team will provided additional 

software and guide the configuration process. 

1.4 Configuration of the COLORIZER 

The main interactive application for coloring films is called COLORIZER. Its proper 

configuration is most important for an efficient work environment and is available by: 

“Menu->Configuration” or “File->Edit->Configuration”. 

The configuration is divided into different sections. Only the most important are 

presented in the following. 
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I/O Section 
 Mode: Please note that 

High Performance mode 

may cause severe 

problems on some 

storage systems. Please 

check if read/write works 

well and if it is really 

faster than the default 

Normal mode. 

 Block size for I/O read: 

Default is 16384K. You 

can try different block 

size and test if this is faster on your storage systems. 

 Always use Pre-Reads: It is recommended to have this option on. This will 

automatically preload N Frames around the current position. 

 Threads: The number of simultaneous I/O threads depends on the storage. Good 

values depend on the environment. On high performance workstations it could 

be 2, 4 or even 8. Especially some NAS/SAN storage systems are faster by using 

more threads. 

 Frames: The number of frames which will be pre-read. 

 JPEG Proxy Quality: This is the JPEG quality setting for the proxy file generation. 

Default is 95. 

Please be aware that the application needs to be restarted in order to apply those 

parameters!  
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1.5 IMPORTANT TO KNOW 

Users and Passwords 
We strongly recommend to use DIAMANT-FILM COLORIZER with a common user on all 

render clients and on the operator workstation (resp. file server). 

Please create a user “diamant” and provide it with Administrator privileges or at least 

all requested access rights. On the render clients we recommend to select the 

AUTOLOGON-feature from Windows, so that a simple re-start of the client automatically 

ends in the proper state. 

Firewall, Virus protection, Windows Update 
These settings might strongly influence the performance of DIAMANT-FILM COLORIZER. 

Please make careful settings and avoid automatic Windows updates as this results often 

in automatic reboots of the workstation. 

Apart from all settings, please ensure that your system cannot be illegally accessed 

resp. misused! 

Do also consider, that Windows Update might sometimes restart the workstation 

automatically overnight. In such cases render jobs that have been process will most 

likely report a “failure” status, the next day! In order to avoid such failures, the update 

needs to be adequately configured. 

Power options 
Please make sure that the machines don't go into power safe mode since this might 

cause problems during rendering. 
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Automatic updates 
Please make sure that the machine does not reboot automatically after automatic 

updates. This may disrupt running jobs and cause unexpected behaviour. It is 

recommended to change the windows update settings to manual. 

limelight$ 
The installer will create a hidden share called "limelight$" which is pointing to the 

installation path which normally is "C:\Diamant". This share is used especially from 

render clients to access the configuration of the workstation and is also needed for the 

software update function from the JobManager. All render clients should have access to 

this share. In some cases where the permissions of Windows do not allow to create the 

share limelight$, the system administrator must create this per hand and make sure 

that there are full rights to access this share by all machines (workstation and render 

nodes) 

1.6 Finishing the installation 

After successful installation, the components of DIAMANT-FILM COLORIZER are 

available from the Start-menu. It is important to know that the COLORIZER as such is 

just an ADD-ON on top of the DIAMANT-Film Suite. It is accessible from a special app 

called COLORIZER, that is usually started from within the DIAMANT-Film MovieManager. 

 DIAMANT-Film Configuration: re-do the configuration process any time.  

 DIAMANT-Film License Information: request license information from USB 

license-key.  

 DIAMANT-Film Manual: open the PDF-Manual.  

 DIAMANT-Film on the Web: visit the official Web-Site for DIAMANT-Film.  
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 DIAMANT-Film Start/Stop: start/stop all necessary components of the Suite.  

 COLORIZER Manual: opens this PDF-Manual.  

 Remote Support from HS-ART: sends an invitation to DIAMANT-FILM-Support to 

make a remote-access.  

 Uninstall DIAMANT-Film: de-installation of all components.  

 Zip DIAMANT-Film Log Files: reads all system LOG information and merges them 

in one zip-file to be sent to DIAMANT-FILM-Support.  
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2 Operation 

Using the COLORIZER as embedded environment from within DIAMANT-FILM is 

comprehensive and straight forward. The general workflow is: 

1. Content selection and importing (MovieManager) 

2. COLORIZATION 

3. Exporting and finishing. 

Starting DIAMANT-FILM 
DIAMANT-FILM Suite itself consists of several interlinked applications. However, in order 

to keep interaction simple, you find the following shortcut icons on your desktop to start 

and stop your DIAMANT-FILM Suite quickly. 
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2.1 MovieManager 

This application is the central point of administration and workflow management. All 

colorization projects are accessible therein. 
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The main functions are: 

 Overview of all existing projects and their hierarchy in the so called “Repository” 

 Showing all sequences of a selected project  

 Providing information on the selected sequence in terms of “General” and “Details”  

 Getting an overview of available disk-space and consumption. 

2.1.1 Project selection 

The very left side of the MovieManager 

provides an overview of the available 

projects.  

Blue coloured movie-reels indicate 

“original” movies that come from external 

sources. Such original material is never 

changed, so there is always a way back. 

Red coloured movie-reels indicate that 

they have been created in the restoration 

process. DIAMANT-FILM automatically 

uses generation counters as R01, R02, 

etc. in order to indicate the hierarchy of 

such generations. 

2.1.2 Sequence selection 

Film sequences are represented by an icon image. The operator usually selects one 

single sequence, but multi-select is also possible (use CTRL-button).  
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The selection updates the interface 

in the lower right part, where 

information relevant to the selected 

image sequence is displayed. In 

case of multi-selection, only 

common information of the selected 

sequences is displayed. 

General 

Shows general information about the image sequence (e.g.: duration, time code, 

image format and resolution). 

Any free-text comments relating to the specific sequence can be stored at the bottom 

in the highlighted “Description”-section. Some applications automatically create 

descriptive information herein. 

Details 

Informs about resources and other structural meta-information. Right after import, 

there will be only “Original Data”, any processing adds is “Render Data” and - 

depending on the configuration - 

“Viewing Data” for quick access. 

Double-click on any available resource, 

opens the previewer. 

 Shots / Markers 

Additionally, all detected or 

manually defined scene changes 

(CUT/Shots) as well as References and Markers (=Bookmarks) are shown. 
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2.1.3 Main operator controls 

The operator can interact with the MovieManager 

either by working with the tool-bar or by selection 

from the context-menu of the sequence (=right-click 

on the selected film sequence). 

 

The following functions are available: 

Import 
Opens the import file dialog to select an image clip for 

import into the repository. 

Usually a new sequence is created in the currently se-

lected movie/project, but alternative can also be 

selected as well as the creation of new movie/projects. 

Alternatively, import is also possible via Drag&Drop by 

the file explorer. 

After Selection the DIAMANT-Film Import dialog is 

shown. This dialog allows selecting a part of the 

sequence by modifying the IN/OUT point or the 

Duration. 

Next the Project/Movie/Name of the new sequence needs to be specified (by default the 

current Project/Movie is proposed). 

Pressing the Import button starts the process. However, in some cases advanced 

settings might be needed. The available options are available by pressing the 

Advanced>> button. 
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The advanced section has the following 

options: 

 Path: Location of the import files. 

 Data volume: The selected volume will 

be default for all following imports 

unless it is changed again. Configuration 

of Data volumes is done in the 

Configurator. 

 Copy files: Physical copy of the files 

during import. Selecting this option 

might cause long import time and 

increase storage needs. 

 Preview / Proxy: Results in the creation 

and maintenance of proxies and is useful 

for high resolutions (e.g.: 4k). It 

guarantees real-time playback, even on slow storage. 

 Keep original format: This option has only an effect when using DPX/CIN images. 

With those formats we have an internal format which is 10 bit log per default which 

is used internally in the repository if this option is not selected. If this option is on, 

the images in the repository will keep the same format as the original DPX/CIN 

format. This might be slightly slower since the internal format is optimized for speed. 

 Invert Colors: Converts from negative to positive or vice versa. 

 Rotate: Rotates the images during import. 

 Split: Divides a long sequence automatically into smaller clips. The length of the clip 

can be selected (e.g.: 5,000 images).  
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 Split using EDL: Divides a long sequence into clips with variable length. Uses an 

external EDL in order to define the individual clip length. 

 Set Start Timecode: Defines the start time-code for the sequence. It overrules any 

internal timecode of the imported project (e.g.: DPX files). The timecode is also 

preserved during restoration and used for the export! 

 Set Fps: Defines the default speed (frames per second). 

 Colorspace: Important for video files to define the color model in case it does not fit 

do the standards. Selection between BT.601 and BT.709 is possible. The parameter 

should only be selected if the colorspace does NOT fit the resolution (e.g.: HD files 

with BT.601, coming from a resolution blow-up) 

 

Note: Multi Sequence Import – If the import location contains subfolders instead of one 

single image sequence, a multi sequence dialog that allows to import multiple sequences 

at one pass opens up. The number of directory levels to be scanned is configurable. A 

special mode is the channel combiner. If there are 3 sub directories (holding separate 

red, green and blue components), an RGB sequence could be created during the import. 

Export 
Starts the export dialog and defines the target location of the restored movie. During 

export, some additional features such as format conversion are possible. 

Depending on the type, the selection can be made on the basis of Frames, Timecode, 

Shot and Render Range. 

 First/Last and Duration are used to do the selection, depending on the type. 
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 Format: defines the target format of the sequence. Default format is the same 

as the input format, but any other format can be selected (e.g.: dpx, tiff or 

container formats such as QuickTime, AVI or MXF). 

 Prefix/Numbers/Suffix/Extension: defines the file names for the export and 

depends on the selected Format. 

 Scale: resizes during export. 

 Watermark: inserts a pre-defined graphic as overlay into all exported images. 

 Renumber: sets a specific start frame for the export. 

 Split Channels: separates RGB color channels. Three different sub folders (“red”, 

“green” and “blue”) are created. 



DIAMANT-Film COLORIZER  Operation 

© All rights reserved: HS-ART Digital Service GmbH, Graz-Austria p.22/55 

 Use hard links: allows very fast export by creating only file-hard links. This is 

limited to exports on the same storage space than the repository, but has an 

extremely speed advantage over the traditional copy process in the export 

phase. 

 I/O threads: controls the number of simultaneous export threads. Higher values 

result in high workstation load, but also higher speed. 

 Directory: specifies the output location. 

If you have configured all your options press Export in order to start exporting. 

 

Note: Quicktime is a file format developed by Apple Computers. In DIAMANT-Film we 

support various codecs such as: ProRes422HQ, ProRes422, ProRes444, dvcpro50, 

dvcproHD, xdcamhd422, DNxHD.  

The specific options for Quicktime are: 

 FPS: frames per second. 

 Scan Type: defines if the video is progressive or interlaced. 

 Expand Color Range / Color Space: options are only needed if the conversion 

from SD to HD video requires a color adaptation. 

 Scale: changes the size of the exported video. 

 Set Display Aspect Ratio: allows selection of a desired aspect ratio. 

 Include Audio: allows selection of a file that contains the audio stream, that 

should be added to the resulting quicktime vide file. 

 Apply LUT: a 3D LUT can be additionally applied in the export. 
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Export EDL 
Creates an Edit-Decision-List (EDL) based 

on the information from the selected 

sequence. The type of information can be 

selected (i.e.: Shots/Cuts or Reference 

images). Usually this functionality is used 

for porting EDL information (e.g.: Shot/Cut 

structure) into other (external) applications. 

Copy/Paste Metadata 
Sometimes it makes sense to copy meta-data from one film sequence to another. Such 

meta-data can be Shot/Cut information but also camera movement. By using the Copy 

function the meta-data from one sequence can be extracted and stored in an 

intermediate buffer, before applying it with a Paste on any other sequence. 

Delete/Rename 
Deletion of sequences, movies or even projects is possible at one selection.  

Note: Be careful as this destroys all data!  

Although Renaming is principally possible, it is not recommended, as it involves moving 

all files to other folders. This is done, as the Data-paths are always consistent with the 

names in MovieManager. 

Backup/Restore Project 
Enables archiving of all meta-data including jobs and generations. Such descriptive 

information is zipped together into one single file and can be archived for later usage.  
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The Restore option imports meta-data from the zipped archive back into the repository. 

Note, that no image data is archived, thus any restored projects needs to be completely 

RE-RENDERED! 

Preview 
Opens a player for quick preview of the selected movie. It is to note, that previewing 

does not permit any repair actions. For repair, COLORIZER needs to be started. 

COLORIZER 
Starts the main coloring application. 

When launching COLORIZER for the first time a new movie 

generation is created as a place-holder for the colored results. 

COLORIZER automatically adds a name suffix “_R01” and 

visualises it by a with red coloured film reel in the MovieManager.  

All restoration results produced from within COLORIZER are kept 

in this newly created sequence, therefore the original is never affected by COLORIZER. 

Crop 
Starts the crop application to crop and finish the completed movie. 

See more details in the specific section about Crop (chapter 4.1). 

Report Generator 
Creates a HTML report that documents the colorisation process and interactions in a 

well-formatted way. 
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Set/Clear Color  
Allows to mark the clip/sequence with an individual color scheme. Some users do that 

to indicate the status and restoration level of the clip (e.g.: green for finished). 
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2.2 COLORIZER 

The COLORIZER is the core application and provides you with powerful functionality for 

efficient and interactive color enhancement and coloring b/w movies. 
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Basically it is built in the same environment as the DIAMANT-Film Restoration Suite, but 

there are some specific tools and filters, that support efficient colorization and color 

management. 

Opening COLORIZER  
For using COLORIZER a sequence/clip has to be selected in MovieManager. A consequent 

double-click (or the context-menu) opens the clip as source (=original) version. As such 

it is never changed!  

However, COLORIZER needs also a target (=output) sequence. This is the location 

where the restored files are stored and located. Usually COLORIZER uses the generation 

concept of MovieManager to do so. If there is no “_R0x” generation for the source 

sequence available, COLORIZER creates one. However, before actual creation the 

operator is prompted to confirm or step back one generation. 

 

Dialogue to confirm creation of a target 

(=output) clip. “Open previous” would use 

only existing generation hierarchies. 

This is simply a help to remind that either a 

new & empty generation for the output 

could be created or the previous generation 

that had already been created in an earlier 

step could be re-opened. 

Once opened with a clip, the structure of 

the COLORIZER interface is as follows: 
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Tools and Filter Tracks 
COLORIZER is based on the concept of Tracks. A Track is a virtual layer in the Timeline, 

that offers various functionality and capabilities to the operator. 

Info Track 

This is always the lowest virtual layer. It provides some basic information about 

the film sequence and does not allow any interaction. 

Tool Track 

Tools can be applied only on one single image – they can never be extended to a 

longer duration in the time-line! The tools offered can be applied on the full image 

or parts of it, marked by either a brush or a region (=ROI). 

Once a tool is selected it can be applied straight forward on the current image. A 

Tool can principally be applied by marking a region (ROI) or by applying a brush. 

The individual tools itself are described in a later section of this manual. 

Filter Track 

Filters are a way to automate the colorization process to a certain level. The most 

important feature of a filter is its temporal duration. 

Note: The default temporal duration of a filter depends on the filter-type. However, 

in most cases it will be the current shot. A Filter can be trimmed by start- and 

end-points in time or by shortcuts or by the context menu. Alternatively you can 

hold a modifier key when inserting a filter which will overrule the default 

expansion. 

After selection of a specific filter from the menu, it will be automatically applied 

on the current filter-track. Should there be insufficient room on the track, the 

system prompts in order to add another layer.  
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Annotation Track 

This Track is mainly used for annotation and description of a colorization project. 

Depending on the type an annotation can be linked to a single image, shot or any 

other duration (as the filters in the Filter track). Annotation is of informative 

character and does not change any output. 

Tool & Filter Parameters 
This window makes the very right-side of COLORIZER. It provides details about 

the current selection of the Track! 

Basically, there 2 sub-windows: One for the parameters of the selected utility and 

the second summarizes the information about Regions (ROI’s) and selection 

defined together with the utility. 

The sub-windows can be arranged in different variations. Depending on the system 

settings it might look as in the sample beside (=change between Parameters and 

Regions in the bottom) or both sub-windows might be displayed at the same time. 

A full description of Parameters and Regions is provided in a later section of this 

manual together with the Tools and Filters. 

Display Canvas 
This part consumes the most space of COLORIZER on the screen. It actually shows 

the images of the movie. 

Depending on the configuration and settings, it might look quite different. 

The most important operator controls are: 

Zoom Factor 

The actual size of the displayed images can be controlled. Interactive zooming is 

available by the roller resp. wheel of the pointer device (=mouse). 
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“Shift+F” activates full screen mode, to maximize the display canvas. 

“Shift+E” provides an exact pixel scale in order to represent one pixel of the movie, 

by one pixel on the monitor.  

“Esc” optimally uses the available space in order to display the full images. 

“Ctrl+Tab” detaches the main image display and allows to put the image display 

onto a second monitor. 

Viewing Toolbar 

Depending on the settings in the viewing toolbar, there is also the possibility to 

divide the Display Canvas into 2 parts in order to show 2 sequences in parallel. 

More details are provided in the description of the Viewing Toolbar. 

Viewing Toolbar 
This toolbar provides a variety of options about the appearance of the Display 

Canvas. Generally it is to know, that RM+ always works with 2 sequences: 

Sequence A (=After resp. Output) and B (=Before resp. Original). 

 

 

Display Mode 

Switching between Sequences A and B can be done by selection or 

(more simple) by using the “Tab” key. 
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There are additional controls for 

comparison and result 

judgement.  

A/B, B/A: defines what sequence 

is first and what is second. 

A/Splitscreen: displays a mixture 

of Sequences A and B. On the left 

side Sequence A is displayed and 

on the right side B. The border is 

indicated by a white line, that can 

be changed in its position. 

A/SideBySide: displays both 

sequences A and B at the same 

time. The arrangement can be 

chosen as horizontal or vertical. Note: there are only limited restoration functions 

in this mode available! 

A/Onion Skin: displays Sequence A in a transparent mode together with a 

temporal offset. Practically it shows an overlay of 2 images. This function is mainly 

useful for some restoration tools such as Warp and Clone. The transparent image 

can be changed in a relative position to the current image. 

B/Onion Skin:  same than the previous, but Sequence B is used as a basis. 

A/Difference:  Displays the difference between Sequences A and B in red colour. 

B/ Difference:  same than the previous, but Sequence B is used as a basis. 

Auto Switch Mode:  if this mode is selected, than some tools may automatically 

change the Display Mode, to their specific needs. For example the Warp Tool will 
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switch to Onion Skin during operation. If this automatic mode switching is not 

wanted, the operator can de-select it. However, in any time a specific Display 

mode can still be selected manually! 

Viewing Source 

Any previous generation of a sequence can be selected as source for the 

viewing (B). 

Colour Channels 

By default all colour channels are displayed. 

However, the operator has full control to select 

specific channels. 

Mask Mode 

Turns on/off the mask mode. If turned 

on, all ROIs and masks are shown. 

Safe Area 

Displays various Safe Areas as overlay. It is also possible to set a predefined 

border to black in order to permit fluid display of the movie. More details 

and settings are available in the Menu Bar (Configuration->Safe Areas). 

 

 

View Guide 

Helper lines which can freely be moved to any position on the screen. They 

are very helpful in order to check stabilization issues. 

Look-up Tables (LUT) 

One important display function is the application of look-up tables. 

2D as well as 3D LUTs are supported. 
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The predefined LUT can be turned on/off. The selection of the look-up-table is 

done in the Menu Bar (View->Set Lookup Table). 

Reset 

Function to reset most viewing parameters to their defaults. 

 

Navigation Toolbar 
“Space” bar plays the movie and stops by pressing it again. Navigation can 

be done by cursor keys “<-“, “->” as well as with the key "S" and "D". 

“Home” and “End” are shortcuts to jump to the first or last image in the movie. 

“Ctrl” together with the cursor keys “<-“, “->” can be used to jump from one 

scene change to another. 

There is also “PgDown” and “PgUp” available in order to jump to next/previous 

scene cut. In addition “Ctrl+PgDown” and “Ctrl+PgUp” are available for jumping 

from the last image of a scene to the last image of the next/previous scene.  

 

For fast cyclic viewing the operator can use the so called micro loop for 

RAM-replay around the current image. When stopping the micro loop, the 

operator is immediately back to the same image from where he started the micro 

loop. Use Ctrl+Space to start the micro loop mode. 

 

Changes play-back mode between ping-pong and loop. 

 

Defines the behaviour of playback: bounce on a cut or at the end of the 

render range or play continuously. 
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If there are preview/proxy images available, 

the "Auto" mode displays the proxies on 

playback and automatically loads the Highres 

images if playback stops. The "Highres" mode 

always displays the images in best resolution 

and quality. 

The “fps” spin-box allows to modify the playback speed. 

Timeline 
The timeline provides an overview upon the sequence in 

use. 

Any defined layer is visualised in a line. Layers might be 

of various types such as: Tool Tracks (for interactive 

tools) Filter Tracks (for interactive filters) and an Info 

Track (information about the source sequence) is 

visualised as a separate layer. Annotation is a specific 

track for annotated meta-data, related to the film 

condition. 

There is always one track activated at a certain point in 

time. Just click on a track or filter inside the track to 

make a selection. Once selected, you see in the related 

“Tool & Filter Bar” the available functions for the type of 

the selected track. A shortcut to access the available 
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filters for a track is “+”. More details about available tools and filters are provided 

in a later section of this manual. 

Filter Properties 

Whereas any tool defined in the Tool track is limited to one single image, filters in 

the Filter and Render Track always have a temporal duration. 

Right-click on the track name, opens a context-menu with several choices. 

Pressing on the + sign right to the track name will allow you to insert a new filter 

into the current track. You can add new tracks and delete tracks here also. 

Right-click on a selected filter will show a filter context menu. Here you can easily 

change the length of filter to some default lengths, or delete the filter again. 

“Delete” will delete the last operation, ROI or the filter. 
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Markers 

There are more shortcuts to set markers like 

Cuts/Reference/Bookmarks on the current curser position: 

“C” – set/unset CUT, “R” - set/unset Reference, “M” - 

set/unset selected marker, “K” - trim a filter at the front, “L” 

- trim a filter at the end. 

By using “Alt+->” or “Alt+<-” you can jump from one marker 

to the next. With “M” you can set/unset the selected marker 

type. 

Detect (Cuts) 

This operator control is mainly used for 

interactive CUT/Scene detection. 

Clicking on it opens a window with 

details about the available detectors. 

Display (Zooming the timeline) 

The Mouse wheel permits to zoom the 

Timeline.  Thus the timeline-view can 

be adapted according to the needs of the operator. 

Render Status 

The render status of the timeline is visualised as a fine dark-green line, if all 

defined operations and filters are completely processed. Bright Green indicates 

images that are pre-loaded in the RAM-cache for performance optimisations. 

Red areas indicate those images that have not been processed yet, whereas yellow 

indicates that the images are currently under processing. 
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Tool & Filter Bar 
The Tool & Filter Bar provides an overview about all available options and lets the 

operator conveniently select from the list of utilities. 

 

Edit-Mode 

The left side of the Bar offers a selection of the so called “Edit-Mode”. If the 

(mouse-) pointer is selected, the operator can (multi-) select ROI’s and other 

objects inside the Display Canvas.  

If the “hand” symbol is activated the operator can freely move and position the 

image inside the Display Canvas. 

The 3rd symbol is the most important. It provides a drop-down list of all available 

functions (in the sample above, the preselected function is “Dust”). The actual list 

of available functions depends on the type of the currently selected Track 

(compare the section about Timeline for more details). 
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Brush 

Depending on the selected tool the operator 

might work in ROI-mode (i.e.: mark rectangle 

regions) or in brush-mode (i.e.: to have a brush 

with different size and soft-border). 

 

Brushes can be pre-defined and stored to make 

later use of it. Select the brush, that is 

convenient. Dynamic adaptation of the brush is 

available by “Shift+Mouse-wheel” resp. 

“Shift+S+Mouse-wheel” for the softness. 

 

 

The very right side of the Tool & Filter Bar refers to the rendering capabilities of 

RestorationManager+. 

 

 

 

 

RenderImage 

Selecting this function ensures, that the currently displayed image is rendered and 

valid. With Tools and Filters from the Filter Track this is automatically ensured, 

thus there is normal NO need to select this function by hand. However, the utilities 

from the Render Track require an explicit selection of this function, in order to 

display a valid output-image. 
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Rendering 

The Render-menu of RM+ offers different 

possibilities. “Render All” ensures that the 

whole sequence is validated, whereas 

“Render Shot” does this only for the current 

Shot resp. Cut. “Render Filter” validates the 

output for the sequence that is covered by 

the currently selected filter on the Timeline. 

“Detect Cuts” is actually not rendering, but 

rather analysing the film and creating meta-

data such as Cut and Scene-change 

information. 

Note1: “Force ReRender” can be selected. If 

done so any Render results in a Re-Render, 

meaning even parts of the sequence that 

have been already rendered before, will be re-rendered. Be careful using this flag 

on long sequences as the re-render might take hours!!!! 

Note2: “Render via JobManager” is only valid for the DIAMANT-Film Suite 

RestorationManager+ and irrelevant for COLORIZER! 

Meta-Data mode 
COLORIZER is working in a meta-data mode, thus all definitions, actions and 

settings done by the operator are recorded in a database and can be re-applied at 

any later stage. 
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Graphic Tablet (Wacom) 
Inside COLORIZER graphic tablet and pen can be efficiently used for manual and 

interactive work. 

 

Specifically importance is given to the brush inside COLORIZER: 

In order to use the tablet properly, the global configuration parameter “use tablet 

pressure” inside COLORIZER needs to be deactivated. Furthermore the available 

buttons on the tablet should be configured in the operating system according to 

the individual preferences of the operator. Specifically important is also a proper 

mapping between mouse buttons and Pen/tablet buttons 

 

- A new shortcut for resizing the brush has been made: Ctrl+<Pen Move> 

- A new shortcut for Zoom IN/OUT has been made: Shift+<middle Pen Button> 

- Shift+<Pen Move> moves around the image. 
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3 Filters and Tools 

The basic operator environment of the COLORIZER is structured into the following major 

categories: 

 Tools 

Full interactive method. Can be used from the so called “Tool-Track”. Several tools can 

be applied on one single image. Usually a region needs to be marked and the Paint Tool 

will be applied on this region only. Manual marking depends on the tool, but in most 

cases ROI’s and Brushes are available. 

 Filters 

The most efficient method for colorization is available in the form of Filters. In contrary 

to the Tools, Filters have a certain temporal duration and need to be placed on the 

time-line (Filter-Track). Filters are interactive in a way, that they automatically process 

the image of the current position and show the outcome immediately. This is very useful 

when playing around with the parameters and settings. Nevertheless the Filters need 

to be rendered in order to be applied on the full temporal duration (timeline). 

 MovieManager Apps 

These are additional functions not directly related to colorization. MovieManager Apps 

are usually available from the context-menu in the MovieManager and are described in 

a later chapter of this manual. 
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3.1 Tools 

Tools are available in the Tool Track of 

COLORIZER. The following section provides a 

detailed description of the most important 

tools and their functions. 

The tools are structured into: 

 Colorizer Tools: Colorization, 

ColorSample, PrimaryCC and Enhance. 

 Paint Tools: Clone, HistoryBrush and 

Paint. 

3.1.1 COLORIZATION  

The tool provides basic 

functions for interactive object 

selection and segmentation. 

The object, that should be 

coloured needs to be roughly 

marked by a brush (using the 

left mouse button). The 

background of the object 

needs to be marked by a 

second brush (that is available 

with the right mouse-button). 

Once the object is well 

marked, a colour can be 

applied by using the 

parameters. The desired 

colour is either freely defined 

or selected from the color 

reference library.  
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Parameters 

Color 

The available color spectrum is visualised in a common industry color-circle as well 

as by sliders. 

Color Reference Library 

A natural color can be selected from the available library. For definition of natural 

colors, the Color Sample Tool is requested. 

3.1.2 COLORSAMPLE  

The tool permits to define a natural color sample that can be used for colorization. 

Colorization itself is done with the specific COLORIZATION tool and/or filter. 

The color sample can be easily 

defined by selecting an 

adequate object. The 

extraction of the sample works 

immediately and the resulting 

color is stored with a default 

name in the color reference 

library. Rename and Delete for 

the color sample reference 

library can be directly done in 

the tool. 

3.1.3 PrimaryCC  

The tool provides basic functions to support primary color correction. Colors can be 

corrected based on Shadows, Midtones and Highlights as it is common industry 

standard. In addition Saturation, Lift, Gain and Gamma can be corrected.  

Parameters 

Shadwos / Midtones / Highlights 

The available color spectrum is visualised in a common industry color-circle as well 

as by sliders. 

Saturation / Highlight Saturation / Shadow Saturation 
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For each parameter there is a slider to control it. 

Master Lift / Master Gain / Master Gamma 

For each parameter there is a slider to control it. 

3.1.4 Enhance  

This tool is offering diverse quality enhancement 

functions. It is strongly related to the Post Enhance 

Parameter Set that is available with almost any of the 

previously described tools. It allows to control Blur, 

Sharpness, Grain and ColorBalance.  

Parameters 

Opacity 

Defines the opacity-level of the repaired result. The 

Default value of 1 means that the full result is use, 

whereas a level of 0.5 results in an equivalent mix of 

original and repair. A value of 0, completely blends the 

repair out and takes the original. Opacity can be defined 

individually for each channel (Master, Red, Green, 

Blue). 

Blur 

The Blur-factor reduces granularity and details of the repaired area. The higher the 

value, the less details are preserved. 

Regrain 

If selected, an automatic detection of 

environmental grain is performed. This grain-

structure is then further used to increase 

grain on the repaired area. The higher the 

value, the stronger is the added grain. 

Sharpen 

Increases edges and contrast within the 

repair-region. The higher the value the 

stronger is the applied correction. 
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Color Balance 

The colors and luminance of the repaired region can be manually adapted. A value of 

1 is neutral, any higher values increases whereas any lower value reduces the color 

within the repaired region. 
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3.2 Filters 

Filters are available in the Filter Track of 

COLORIZER. There are a few filters, specifically 

targeted to efficient colorization of films. 

The Filters are structured into: 

 Colorization Filters: Colorizer 

 Color Filters: Brightness/Contrast, 

PrimaryCC and AlignColorChannel 

 Paint Filters: HistoryFilter and 

TimePaint. 

 Miscellaneus Filters: Flip, Invert and 

Enhance. 

 Tracking Filters: Track Points, Import 

Points. 

3.2.1 Colorization 

Principally the Colorization Filter is working as the corresponding tool. The operator 

needs to select one starting image, and mark the object that should be colorized.  

However, by using the tracking functions of the marked region, the marked object 

can be tracked forwards and backwards. The assigned color is consequently applied 

on all images, where the object has been tracked. 

The tracking itself works pretty efficient, but in cases where the operator wants to 

manually adapt the automatic tracking, the operator has to stop the COLORIZER on 

the relevant image position and changing the object form, size and location according 

to its needs. Consequently the tracking can be reapplied to all other images, that 

have not been manually corrected so far. 

Parameters 

Color 

The available color spectrum is visualised in a common industry color-circle as well 

as by sliders. 

Show Segmentation 
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If this ticker is selected, then the segmentation will be technically shown and not the 

applied color! 

Color Reference Library 

A natural color can be selected from the available library. For definition of natural 

colors, the Color Sample Tool is requested. 

3.2.2 Brightness / Contrast 

This filter is for quick & easy adaptation of signal levels such as 

brightness and contrast levels. 

Parameters 

Brightness / Contrast: For each parameter there is a slider to 

control it. 

Saturation / Hue: For each parameter there is a slider to control 

it. 

3.2.3 Primary CC  

The filter provides basic functions to support primary color 

correction. Colors can be corrected based on Shadows, 

Midtones and Highlights as it is common industry standard. In 

addition Saturation, Lift, Gain and Gamma can be corrected. 

This filter is related to the Tool named PrimaryCC. Whereas the 

PrimaryCC Tool is targeted to single interactions, PrimaryCC 

Filter can address (by support of animated ROI or Brushes) multiple images at the 

same time.  

Parameters 

Refer to the PrimaryCC Tool for details. 

3.2.4 Align Color Channel 

This filter provides an interactive method for alignment and registration of the color 

channels inside the film. It can be used as an extension of the related Render Track 

Filters ColorRegistration and ColorRegistrationFlow especially in cases where the 

automatic registration fails. 
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Parameters 

Spatial Offset / Rotation / Scale: The meaning of these parameters is exactly the 

same as in the Transform Filter, where they are described in detail. 

Red / Green / Blue / Alpha Channel: Selects the channels that should be aligned. 

Usually there is at least one channel not-selected as it acts as a Reference! 

3.2.5 HistoryFilter 

This filter is related to the Tool named HistoryBrush. It permits to UNDO any 

restoration effect not only on single images, but in the temporal domain. For this 

purpose an animated ROI or Brush is used, that can be individually repositioned on 

all concerned images.  

Note: The filter is often used to UNDO bad fixes coming from aggressive parameters 

of the Dust Filter on motion sensitive objects. 

Parameters 

Refer to the Clone Tool for details. 

3.2.6 TimePaint 

This filter is related to the Tool named Paint. Whereas the Paint Tool is targeted to 

single interactions, TimePaint can address (by support of animated ROI or Brushes) 

multiple images at the same time. 

Parameters 

Refer to the Clone Tool for details. 

3.2.7 Flip 

This filter flips the images horizontally/vertically. Depending on the parameters it 

could also be used to swap the color channels. 

Parameters 

Flip Direction: Offers choices for horizontal and vertical flipping.  

Swap Channels: Offers a wide variety of channel swapping to correct mal-aligned 

color channels. 
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3.2.8 Invert 

The filter converts positive into negative material and vice versa. 

Parameters 

Base Offset: Self-explaining parameter. Its value is based on 16-bit file depths.  

Red / green / Blue Gain: Self-explaining parameter. The values are based on 16-bit 

file depths.  

3.2.9 Enhance 

This filter is related to the Tool named Enhance. Whereas the Enhance Tool is targeted 

to single interactions, Enhance Filter can address multiple images at the same time. 

Parameters 

Refer to the Enhance Tool for details. 
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4 MovieManager Apps  

Apart from the already described COLRIZER application, there are in the environment of 

MovieManager some other useful Apps available. 

4.1 Crop 

Crop adapts an image sequence to different aspect ratios also known as pan & scan. In 

general it allows cutting out a user defined region to a new image sequence. 

Crop is available in MovieManager as an integrated App on any imported sequence. If you 

select the context-menu of your sequence (click-right) you can start the App. Its result is 

always a new sequence that has a different resolution. 
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Workflow 

The first that needs to be done is the definition of the resolution for the targeted output. 

This feature is called Crop Size and is positioned at the very right lower corner of the Crop 

App. The values can be entered manually or interactively (by changing to the Selection 

Mode). In this mode, the marked rectangle, representing the contents of the target 

sequence can be changed in size – not position!  

Note: The Selection Mode is entered if the “pointer” symbol is selected in 

the menu bar. 

 

Once the resolution is fixed, the typical workflow is based on Shots/Cuts. Each Cut can be 

positioned differently for the cropping process, only the targeted resolution has to be kept 

constant. The positioning process itself is ideally done by the parameter called “Spatial 

Offset”. Therein the positioning can be controlled either by editing the values or using the 

Drag&Drop function of the mouse-pointer. 

Once the first Cut is well positioned, the operator moves to the next scene change (e.g.: 

use Ctrl+”->”) and starts the positioning process there.  

Whenever there is need to change the positioning within a Scene, an artificial scene change 

needs to be added. This can be simply done by pressing “C” or ”M”. 

Once the positioning process is done for the full sequence, the operator needs to select 

Render. Pressing on it safes the entered information, closes the App and opens the 

following dialogue: 

 

After confirmation of the final 

target sequence, name and 

(eventual Scaling), the Crop 

process can be started. 

 

After the Crop has finished, the operator returns to MovieManager, where the new target 

sequence is available for further use. 
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5 Shortcuts  

DIAMANT-FILM COLORIZER is dedicated for the operator’s convenience and 

efficiency. Thus nearly all functions can be assigned to specific keyboard and mouse 

interaction in the Preference dialog. The following table shows the predefined 

shortcuts.  

Please note, that these results from a series usability studies and will allow an 

efficient and consistent interaction using the mouse wheel and keyboard shortcuts.  

 

Most of the parameter shortcuts are directly shown in the parameter widget. Like the 

symbol  stands for hold down the "S" key and use the MouseWheel to modify the 

parameter.  means press key "A" to activate the function. 
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5.1 COLORIZER 

 

Step backward Left|S 

Step forward Right|D 

Play/Pause Space|Down 

Jump to begin of sequence Home 

Jump to end of sequence End 

Jump to previous cut Ctrl+Left 

 PgUp 

Jump to next cut Ctrl+Right 

 PgDown 

Jump to last in cut Ctrl+PgDown 

Jump prev reference Shift+Left 

Jump next reference Shift+Right 

Microloop Ctrl+Space 

 

Toggle A/B Tab 

Toggle difference mask Shift+D 

 

Reset display Esc 

View exact pixel scale Shift+E 

Full Screen Shift+F 

 

View All Channels Ctrl+Shift+A 

Show Red Channel Ctrl+Shift+R 

Show Green ChannelCtrl+Shift+G 

Show Blue Channel Ctrl+Shift+B 

 

 

Set begin of filter K 

Set end of filter L 

Set begin of render range I 

Set end of render range O 

 

Toggle CUT marker C 

Toggle REFERENCE R 

Delete all REFERENCE Ctrl+R 

Delete selected filter Ctrl+Del 

 

Render Image F10 

Render Shot F11 

Render Filter F11 

Render All F8 

 

Brush Size Shift +Wheel 

Brush Softness Shift+S+Wheel 

Brush Draw LineCtrl+Shift+Mouse 

 

Apply Brush  Mouse+LeftButton 

Subt. Brush Mouse+RightButton 

Pan Foreground Shift+Mouse 

Pan Background Alt+Mouse 

Zoom Wheel 

 

 

 

 



 

 

 


