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Release Notes

This document lists the most relevant changes, additions, and fixes provided by the latest MeVisLab
releases.

Version 3.4.1 Stable Release (2020-11)

New Features

* Increased the maximum number of inputs of the Concat enat el mages module.

» PythonQt: Make the classes Qwut exLocker, QReadLocker, and QWitelLocker work as context
manager (in wi t h statement) in Python code.

» The Field control gained the br owseMbdes OpenReadOnl y and Di r ect or yReadOnl y.

* Removed the warning message when module panels of loaded networks are moved because they
were outside the visible desktop area.

e Updated Qt to version 5.12.9.

» Updated freetype to version 2.10.4.
» Updated pydicom to version 2.0.0.

» For ADK/Application Builder users:

e Can override the execution level for NSIS (Windows) installers by setting
I NSTALLER NSI S_EXECUTI ON_LEVEL to the desired value.

e Can change the name used for registry values, preferences file, etc. without changing the
application macro name by setting STANDALONE_APPNAME in addition to STANDALONE_MACRONANE.

Fixes

* MATE: When using the graphical scrollbar in dark mode, the scroll location was almost invisible.

 Scripting: Fixed MLABGr aphi c. cr eat eDeskt opScr eenshot on Windows (still only returns the primary
screen though).

 Scripting: MLABDI conilr ee: : par ent Tree() returns None if no parent tree exists instead of crashing.

* DirectDi com nport: Enhanced Multi-Frame DICOM files with only one frame were not correctly
loaded.

» The SoCSOLi veW r eEdi t or module didn't update its internal state correctly if the input image changed
but the visible slice number stayed the same.

» Fixed that the SoVi ew2DCSOEXt ensi bl eEdi t or ignored the timepoint settings of extensions.

» The shadow of CSO seed points was not rendered correctly when using the MESA software OpenGL
renderer.

e The check if a CSO is parallel to a plane only looked at the seed points of a CSO. But some types of
CSOs only have one or two seed points, therefore the path points are now used too.
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» Revised the CSO soGener at or algorithm to produce a more predictable result when applied on pixel
patterns.

» The CSCFi | ter module copied CSOs and groups with an initial temporary ID that was changed
afterwards without further notification. Now the original ID is used immediately.

* Fixed scripting error when clicking Create New Package... in the Preferences dialog.

» Fixed a crash in PyLint when editing a class derived from the Openinventor SoDr agger Python
wrapper.

» Python: Merged the fixes for bpo-13487 and bpo-35615.

¢ Minor documentation fixes.

» For ADK/Application Builder users:

Fixed ZIP compression failing if files have a modification date before 01-01-1980.

Version 3.4 (2020-09)

Fixes / Enhancements (MeVisLab)

* IDE

Documentation: Added a section about recognized values in mevislab.prefs and possible
environment variables to the MeVisLab Reference Manual.

You can provide a Pr el oadModul e tag in your preferences file to preload custom modules in your
IDE. This feature is meant to allow customization of the IDE (e.g. to set a variable to a file path that
should be determined at runtime).

Where available we now use the SPDX license identifiers (from https://spdx.org/licenses) for third-
party libraries in the about dialog.

Pressing the space bar in the network view of the IDE toggles to/from the special view, where
previously you needed to hold the key to get it (which prevented tool tips from appearing).

Added the preferences variable di sabl el medi at eDebugQut put Consol eRef r esh which can be
added to the preferences file to disable immediate console outputs, which can be slow and have
unwanted side effects.

Fixed non-integer GUI scaling factors set with the environment variable QT_SCALE_FACTOR.

» TestCaseManager

L]

Added a keyboard shortcut Ctrl+F5 for running the selected test in the TestCaseManager (available
on Windows and Linux).

Clear list of test functions if no test case is selected.

Ensure that tests started from a module's context menu and from the TestCaseManager do not
interfere with each other.

Added tooltip to Python coverage check box (if checked) that Python Coverage might list additional
Python modules.

* MATE (integrated editor)



https://bugs.python.org/issue13487
https://bugs.python.org/issue35615
https://spdx.org/licenses
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* One can set the expected outer scope for MDL include files (which helps MATE with auto-
completion) by adding a comment line // ndl -val i dator: Vali dat or Scope, for example: //
mdl - val i dat or: W ndow.

< Improved the file search in the project workspace.

< Some improvements/fixes for the Find In Files dialog.

Added basic support for QML files, the GUI description language of Qt.
C++ API changes
« Removed some global button mask enums from SoManaged! nt er acti on.

» Do not crash when using a diamond shaped network pattern with automatic updates that leads to
invalid image page accesses.

Controls
¢ Field control: Make hi nt Text attribute work if conboBox = Yes andedit = Yes.
¢ Li st Vi ewcontrol: Do not change column resize mode on hide/show of column.

« Can select horizontal tabbing when editing cells in the Li st Vi ewand I t emvbdel Vi ew controls with
the t abDi r ect i on attribute.

Scripting

« If a control implemented with a Python class has the method cont r ol Dest r oyed it will be called
when the control's destructor is called.

e The QW dget. font I nfo() and QW dget. font Metri cs() methods didn't work in PythonQt.

* MLABWebENgi neVi ewCont rol now has a method set WebPage to set an own QWébEngi nePage
instance.

« Warn about unknown variables in MLAB. r epl aceMDLVar i abl es.

¢ Added a method gm Model () tothe M_Abst ract | t emvbdel W apper which returns a model suitable
for use in the Qui ckVi ew control. Also added usage examples in the Test Qui ckVi ew example
module.

Other fixes and improvements

* MeVisLab has a changed logo, new icons and splash screens.

Third-party libraries

» Updated libjpeg to version 9d (Note: May return slightly different pixel values when loading jpeg
files now)

« Updated libjpeg-turbo to version 2.0.4.
e Updated libtiff to version 4.1.0.
« Updated sqlite3 to version 3.32.3.

e Updated CryptoPP to version 8.2.0.
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¢ Updated OpenSSL to version 1.1.1g.
¢ Updated TBB (Threading Building Blocks) to version 2019 U1.
e Python
« Added cryptography package pycryptodomex, version 3.9.8.
» Updated dateutil to version 2.8.1.
» Updated SQLAIchemy to version 1.3.17.

» Updated six to version 1.12.0.

Fixes / Enhancements (Modules)

* SoVi ew2D and extensions
« Added new zoom modes VIEWD FI XED Pl XELS PER VOXEL_X_SCALED FOR HI DPI,
VI EW2D_FI XED_PI XELS_PER VOXEL_Y_SCALED FOR HI DPI , and
VI EW2D_FI XED PI XELS_PER MM SCALED FOR HI DPI  that scale the zoom value with
GLHi DPI Scal e.

« Fixed SoVi ew2DVoxel Val ue behavior in SoOrt hoVi ew2D when not using Managed Interaction
mode (no value was shown in two of the three views).

¢ Fixed a crash in Sovi en2D when building the look-up-table for too large min/max value ranges.
» Other Open Inventor modules
* One can now use the #ver si on directive in SoGVRShader Funct i on.

e SoVi ewpor t Regi on got more display options and can use a Python callback for calculation of
position and size of the viewport. See the "Details" section of the module's help for how to do this.

* MeVis Path Tracer
* Removed the broken Aut oUpdat eCol or s mode from the SoPat hTr acer Mesh module.
« CSO
e CSOLabel Pl acenment d obal : Added start and end angles for label placement.
e CSOLabel Pl acenment @ obal : Added a CSOList input that can be used as label placement boundary.

e SoCSCLabel Renderer: Do not move explicitly placed labels when
tryToPl aceLabel sW t hout Over| ap is set.

« WEM
* WEMEXt rudeCSQ Fixed error handling.
* VEMExt r udeCSO Added new extrusion mode RELATI VE_TI MES_DI RECTI ON.
* VEMTT eshol d: Fix crash on non-triangle-mesh inputs.

* ML modules
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e Eucl i deanDi st anceTr ansf or m Added an option to treat the surrounding border as "foreground"
value.

« Switched the M_Vol unet ry project (Hi st ogr amet al) to use type double instead of float for interface
fields and computations.

« Di conDei dent i fy can retain selected private tags now through an allow-list.

e Di conDei denti fy: Fixed some mis-handling of DICOM sequence data.

* | mageSave: Added an option to prevent auto-adding of the file extension.

¢ The default TIFF compression of | rageSave is now LZW

* | mageLoad: Avoid crash when trying to load unsupported float16 tiff images.

« Fixed a crash in Di confr ameSel ect if no frame-specific information was available.

e Arithmeticl: Fixed handling of min/max value for values smaller than zero.

» Exported helper classes from the MLQpenCVModul es library for use with own OpenCV modules.
e Cal cul at eG adi ent : Fixed min/max value range calculation.

* W ndow: Can handle negative image values now.

¢ Renot ePanel Renderi ng: Can now limit the number of modules that can use the GPU at a time
with the environment variable MLAB_NUVBER _CONCURRENT_PANEL_RENDERI NG to avoid a possible
bottleneck with graphics drivers.

» Macro modules
¢ Tried to make the module panels of XVar ker Li st Cont ai ner and St ri ngLi st Cont ai ner clearer.
» Other

e The OpenCVUti | s Python module has been moved from package FMEwork/ReleaseMeVis to
MeVisLab/Standard.

Modules and Libraries Provided by Fraunhofer MEVIS

Modules
» Additions
* New modules LoadYAM. and ReadYAM. for reading YAML files or strings.

 New module Di rect oryl t er at or to conveniently iterate through directories on MeVisLab network
level.

* Added Xmar ker Li st Di st ance which computes the distance between two XMarkerLists.

« New module SeverityChannel Loggi ngZngSource to log received ZeroMQ messages via
SeverityChannelLogging (Boost.Log-based).

« Started FME Python Toolbox (Public SDK) documentation with at least few documented packages
(hopefully growing).
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« New module ThirdPartyLi censeReport for comparing licenses of third parties included in
MeVisLab against an allow-list.

* New MDL controls

» DockW dget for adding Qt dock widgets (https://doc.qt.io/qt-5/qdockwidget.html) to application
windows.

e QU Scri pt Tenpl at e for reusing the same MDL GUI with different field names (best used with
MDL style prototypes). Search for GUIScriptTemplate in .script files of FMEstable/ReleaseMeVis
for examples.

» Extensions and changed behavior
e fmeTest Support. Pat hs python module: renamed | sSubPat h() to i sTrueSubPat h(), improved
implementation, and added i sSubPat h() that also returns true for equal paths. New method

nor mal i zedPat h().

« The CachedPat h module for remote directory file/dir caching is no longer experimental, improved
the underlying fi | e_cachi ng Python package.

« Improved the error handling of the | mageFr onFi | e module.

e The Hi st ogr anFeat ur es module now uses the double datatype.

e The library [ M.] Asynchr onousl O has been refactored to expose an abstract interface for 1/O
channels (such as Sockets) in order to transparently support TLS sockets. No changes to networks
should be necessary as deprecated names have been introduced.

e The[ M.] Openl GTLi nkPr ot ocol libraries have been refactored and separated into an independent
C++ as well as two ML dependent libraries M_.Openl GTLi nkConver si on (to/from ML datatypes) and
M_.Openl GTLi nkCommuni cati on (ML modules). The M.Qpenl GTLi nkPr ot ocol library now is only
responsible for channel I/O and supports custom message types via factory plugins. There are
incompatible changes of module interfaces: The Openl GTLi nkPr ot ocol module does not support
the device name field anymore as this is message specific and should be set on the message
creators (such as the ML modules or own message creating code). The convenience macro
modules Openl GTLi nkSer ver and Openl GTLi nkd i ent should be compatible.

« Multiple improvements and fixes in Mul ti Fi | eVol unmeLi st Draf t Vi ew.

» DICOM and file 10

* New experimental modules:

* MERACr awl er, MERAQuer y, and MERAVo!l unel nspect or to create and access search indexes to
image/DICOM volumes.

» Di conEnhancedSave to export Legacy Converted Enhanced MR DICOM files also supporting
compression.

« Di conSegSave can also export fractional SEG images.
* Removed . rek/. r ec file support.

« Many DICOM export modules perform stricter checks for the Lateral i ty tag to prevent DICOM
standard violations.
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e DirectDi com nport implicitly converts volumes with formerly left-handed world matrices on
irregular volumes to right-handed ones.

e Loader backends implemented with modules have been moved into the project
Mbdul eLoader Backends.

« A new loader backend for Di r ect Di conl nport automatically supports histology file formats . bt f ,
.czi,.dzi,.jp2,.m,.nrxs,.scn,.svs,.tif,.tiff,.wv on systems where the HistoLoad
module is available (it is not included with the Public SDK).

Windows Edition

 Installer: The uninstaller will remove the environment variables MLAB ROOT and
MLAB_COMPILER_VERSION from the environment again if they are still unchanged.

macOS Edition
Note
=
This release requires at least macOS 10.14 (Mojave) and Xcode 10.3 for development.

‘ Note
This version will probably not work with macOS 10.16/11 (Big Sur). We recommend to
refrain from updating to this macOS version if you need to use MeVisLab 3.4.

ADK (also known as Application Builder)

» Can use <, <=, >, and >= lexical string comparison in IF statementsin. mi/. nlinstall files.
» The splash screen of own applications now supports semi-transparent pixels.
» We added the -fail-silently-if-1icense-invalidcmdline argumentto MeVisLabApp.

» Automatically set window icon on Windows if a file <appl i cat i onnanme>I con. png exists in Packages/
MeVi sLab/ | DE/ bi n.

» MeVisLabWorkerService: Make sure workers are used in the order they were started.

» Use correct Rel easeOpt i mi zed variable for standalone-installers, which activates some performance
optimizations.

* Ignore already encrypted Python files when pre-compiling Python files for a stand-alone installer.

* Improved Python parsing of the raise <exc> from <exc> statement in the
ModuleDependencyAnalyzer.

Version 3.3 (2020-03)

Fixes / Enhancements (MeVisLab)

* IDE

« One can now promote a local macro to a global macro from the context menu of the module.

10
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Fields of imported panels in the GUI only allow dragging to/from other fields now if they are exported
as i nt er nal Nane on the module of the window.

Closing the IDE will now also close all module panels (if MeVisLab should be terminated).
Prevent recursive reloading of modules while pressing and holding F5 key.

Fixed 'object' not working in console of the PythonObjectinspector - it's ' _object' now.

» TestCaseManager

L]

Ask the user if the debugger should be disabled if Python coverage is activated (since only one
of these can work at a time).

Function parameters can now be passed as dicts (keyword arguments instead of position
arguments) to iterative tests in a test case.

Improved error handling for secure testing mode.

The t ear DownTest Case() function is also called for cancelled tests now.

* MATE (integrated editor)

MATE got a dark mode on Windows and Linux (available from the Preferences panel).
Added support for mypy besides Pylint (not simultaneously though).

Update default Pylint version to install to 2.4.1. Also added inference limit config value, which can
improve performance when set to a lower value.

For modules with several scripting sour ce files, Pylint (or mypy) is applied to the combined source
to improve the output - note that this is only detected if there is an associated module in a connected
MeVisLab instance.

The Watch area in the Python debugger got a context menu command to remove all watches at
once.

Improve the behavior of the Python debugger if accessing object attributes to display them in the
debugger causes Python exceptions.

e C++ APl changes

Added method CSOGeonet ry: : conput ed osest Pat hPoi nt which really returns the nearest path
point of a CSO.

» Controls

Added at ool ti pFi el d attribute to all controls, which allows to set the tool-tip of a control through
a field.

Fixed initial visibility of buttons using the vi si bl eOn attribute in a But t onBox control.

Fixed sorting in Li st Vi ew control if initial item values are changed later on.

» Scripting

Users can now add a custom entry to the context menu of modules. Just add a . def file
with a Mbdul eAct i on to your package, which should have atitle, condition (a short Python

11
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expression) and a user Scri pt attribute. Have a look at the ModuleAction in Packages/ MeVi sLab/
St andar d/ Mbdul es/ Macr os/ W zar ds/ Local Tod obal User Scri pt/ Local Tod obal . def for an
example.

« Added method enabl eAl t er nat i ngRowCol or s to the MLABLi st Vi ewCont r ol .

¢ Added method set Al | owRenani ng to the MLABI conVi ewCont rol .

¢ One can get the parent Dicom tree of a MLABDi conilt ee wrapper with parent Tree().

¢ Added the scripting commands M_AB. pr ef sFi | eNames() and M_AB. user Pr ef sFi | eNane() .

« Allow to set additional image dimension information on an MLW i t abl ePagedl mageW apper with
set CDi mensi onl nf os(), set TDi mensi onl nf os(), and set UDi nensi onl nfos() .

* Added deepCopy method to the CSOLi st scripting wrapper.

« Fixed MeVisLab hanging when using keyword arguments on a slot that didn't have the kwar gs
parameter.

« Fixed the r equest St opPr ocessi ng call on remote modules to not apply to anything that is sent to
the remote module after this call.

¢ Changed output of MLAB. det ai | edSystenml d() and M.AB.system nfo() (at least on some
platforms). MLAB. det ai | edSyst e d() is deprecated now, since it actually isn't very detailed. We
recommend to use Pyt honQ . @ Cor e. QSysl nf o instead.

» Other fixes and improvements

¢ One can now set the variable Profi | i ngTraceFi | e in the preferences file to employ the profiler
from the start to debug startup problems.

* Added a - pri nt JSONI nf o option to the MeVisLabPackageScanner.

e Third-party libraries

Updated Qt to version 5.12.6.

Updated fontconfig to version 2.13.1.

Updated libzeromq to version 4.3.2.

Added the dcmmkdir tool from the demitk library.
e Python

» Updated pyzmq to version 18.1.0.

» Updated jinja2 to version 2.10.3.

» Updated MarkupSafe to version 1.1.1.

Fixes / Enhancements (Modules)

* SoVi ew2D and extensions
« Improved placement of SoVi ew2DLabel .

e SoVi ew2DLabel : Can set margin to background borders.

12
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* SoVi ew2DOver | ayDecor at i on got an option to draw the border outside the image.

¢ Added the updat eLayout method to the SoVi ew2D scripting wrapper to update the viewer layout
manually.

» Other Open Inventor modules

* Make SoMbuseG abber switchable to Managed Interaction, and use that feature accordingly in
I nt eracti veRanpLUT and Vi ew2D.

¢ The SoxxxxMenu menu widgets got a field to control the factor for darkening/brightening on mouse-
over.

* MeVis Path Tracer

e Added support for IBL_Equirectangular projection to SoPat hTracer BackgroundLi ght
(automatically detected from input image).

« CSO
» Added filled rectangle, filled circle, and filled triangle to seed point styles.
* Seed points now scale with the line thickness.
« Improved interactive movement of labels.
* Added new flag restri ct Tol mageBoundar i es on SoCSOPoi nt Edi t or .
« WEM
< Improved the WEM output inspector.
¢ One can select a simple sub-division mode in WVEMSubdi vi de now.
« Fixed that PVL values were doubled in any WVEMPr ocessor module.
* ML modules
¢ Added a bunch of graph editing modules:
e GraphManager : Enables graph editing with undo/redo.
* Label Trees: Sets labels to trees in order of descending size.
* Label Sel ect edTr ee: Sets labels to a selected tree.
e Label FronEdgeTolLeaves: Sets labels from a selected edge down to the leaves.
« Label ByThr eshol dedVol une: Sets labels for image voxel values under the skeleton positions.
* Get TreeLabel s: Retrieves tree labels.
e Connect Edges: Connects edges in a graph.
« Di sconnect Edges: Disconnects or removes edges in a graph.
* RenoveTree: Removes a tree.

» Set Root : Sets a new root in a tree.

13
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e Split G aph: Splits a graph and removes trees if label values criterion is not met.

e Set Label ToTr eeDept h: Sets labels accordings to tree depth from roots to leaves.

« Set | magePr operti esToG aph: Sets image properties (matrix, image extend) to a graph.
e GraphToMar ker : Converts a graph (nodes, edges) to XMarkers (Positions, Vectors).

* GraphVi ever : Offers a view of the logical structure of a graph.

Resanpl e3D: Ensure that the output size is at least 1 in each dimension.

Voxel i zel nvent or SceneGPU works on Radeon cards now.

Sol mageFi | eSanpl er : Added options to generate seamless and Mip-mapped textures.
Added the Di conDei dent i f y module for anonymization of DICOM data.

Fixed handling of W ndowCent er and W ndoww dt h for VOI LUT Function "LINEAR" in Di conlLUT
and RanpLUT modules - note: this needs to be enabled in existing networks.

LUTConbi ner now allows scaling of the input LUTSs.

* Macro modules

Di conTool does not write multi-frame information to the individual slices it saves anymore.

Modules and Libraries Provided by Fraunhofer MEVIS

Modules

» Additions

New module NornalizeGeonmetry for standardization of image geometry (orientation and
resolution).

New modules for fast and customizable cheapest path search on XMarkerLists
(XMar ker Li st ToCost G aph, Cost Gr aphCheapest Pat h, Cost GraphGeneri cCost Pl ugi n,
Cost Gr aphEdgeLengt hCost Pl ugi n, Cost G- aphCl osest Ver t ex).

New module XMar ker Li st | rageDat a that reads image data at marker positions and modifies
marker properties (vector, type) based on it.

New inventor module SoToggl eOnResol ut i on allows to toggle scene graphs based on the viewer
resolution and/or the viewer ratio.

New module CSORenpveSel f I nt er secti on.
New GVR extension module GVRGanmaCor r ect i on.
New module Conpar eScr eenshot sSt abl e.

New modules UDPSt ri ngSender and UDPSt ri ngRecei ver for sending and receiving strings over
asynclO UDP sockets.

Improvements & extensions

DICOM and file 10

14
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« Several internal quality improvements and minor fixes.
« PCL

« The output inspector also displays PCL object information now.
* Improvements to SimulatedHighDPIViewer:

» added new rendering mode O f scr een that fixes problems with some inventor modules, such
as SoVi ewpor t Regi on.

» added event forwarding.

Linux Edition

 Fixed that MeVisLab could not be started directly from the installer.

macOS Edition

‘ Note
This release requires at least macOS 10.13 (High Sierra) and Xcode 9.4 for development.
macOS 10.15 (Catalina) is not officially supported yet.

» MeVisLab will provide the root certificates of the macOS system keychain to OpenSSL automatically if
none exist at default locations and the environment variable SSL_CERT_FI LE is unset. Default locations
searched in order are:

1. ~/Library/Application Support/<Bundl eName>/ Certs/cacert.pem

2. ~/Library/ Caches/ <Bundl el denti fi er>/ Certs/ cacert. pem(thisis the place, where the auto-
generated certificates archive is stored)

3. ~/Library/ MLAB_OpenSSL/ cert. pem
4. /Library/ MLAB_QpenSSL/ cert. pem

» Allow to setup quick-start permanently via the Preferences panel in MeVisLab.

» PythonPip macro module installs/updates Python modules into the user's Python library (e.g. ~/
Li brary/ MLAB_Pyt hon/ 3. 6/ | i b/ pyt hon/ si t e- packages) and the integrated Python interpreter

loads modules from this location.

» Store Module Caches outside the installed App Bundle (~/ Li br ar y/ Caches/ <Bundl el denti fi er >/
Modul eCache) and watch version to invalidate cache if necessary.

» Keep dynamic libraries in their original packages when building an App, this will prevent duplicated
libraries and reduce App size.

ADK (also known as Application Builder)

» Support +L? and +?L for optional non-recursive collects in .mli/.mlinstall files.

» Applications started with -runappbatch don't show the splash screen now.
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Version 3.2 (2019-08)
Qt 5.12 update

We have updated our Qt version to 5.12.3. Between Qt 5.6 and Qt 5.12 some things have changed
that might need your attention:

The (used) license for the Qt libraries is now LGPL 3 instead of LGPL 2.1.

The license for the Qt helper tools is now GPL 3 instead of LGPL 2.1, which means you can't link
against them (which one doesn't do anyway because they are stand-alone tools) without publishing
your code under a similar license. Some of these tools you will use when, e.g., compiling your own
C++ modules, but none of them will be included in stand-alone applications by our installer wizards.

The gmake tool needed for translating .pro files into platform-specific project files now expects the
compiler executable to be on the command-line on Windows and Linux. We tried to make sure that this
happens automatically, but in case this doesn't work for your setup you should call the vevar sal | . bat
from your Visual Studio installation with argument and64 before calling the ToolRunner tool or the
batch files created alongside the . pr o files.

The Qurl s returned when clicking a non-standard link in the WebVi ew control might have a slightly
different string representation than before. If you used this feature you should check if you need to
adapt your code to the new format.

Fixes / Enhancements (MeVisLab)

IDE
* Single files listed in the Depl oynent section of modules do not cause further dependency analysis.

* Global modules don't have precedence over local macros anymore. Only if no local macro with the
given name exists a global macro with the same name is used (and vice versa).

« One can disable persistence of module panel positions and panel state by setting
the Di sabl eMbdul eW ndowsPer si st ence variable in the preferences file. This helps avoid
unnecessary differences in version control systems.

< Only print package dependency warnings when loading networks in the IDE.
¢ Longer enum value lists in the HTML help of a module get a scrollbar.

e The automatic panel of modules can be opened with Alt+[Shift|Control]+double click and
Alt+Enter.

» Added the facility to display modules with a custom icon (per module type) from a user script that
can be selected in the Preferences dialog.

« Fixed Python debugger updating local variables too late when function | ocal s() (or something
similar) is used in code.

» Automatic reload of modules on double-click also considers changed MDL includes now.
TestCaseManager

< Allow to run GoogleTest tests from a FunctionalTestCase. Example (to be put into a TestCase's
python file:
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from Test Support inport CodeTest
CodeTest . i nject ("$(M.AB_MVi sLab_St andar d) / CodeTest s/ bi n/ M_LBaseTest ", ct x)

TestCases can decide to display the used sorting literals in the TestCaseManager (by setting
showTest FunctionSortingLiteral s inthe. def file).

When typing in the filter line of the TestCaseManager, up and down keys change the selected
visible test.

You can tell a test to use software rendering with the new keyword pr ef er r edRender er =sof t war e
(in the . def file of the test) when using secure testing (only on Windows, and on Linux when using
the Mesa graphics driver).

Tests are by default always run with Secure testing if the environment variable
MLAB_USE_SECURE_TESTI NG BY_DEFAULT is set.

Module help screenshots made on HiDPI screens are now scaled down automatically.

MATE (integrated editor)

L]

Make dot color (when visible whitespace option is active) configurable.
Made the Pylint timeout configurable.

Added new keyboard shortcut Ctrl+F3 to find the selected text.
Closed documents can be removed from the document session now.

Python syntax highlighting in MATE is now more exact with string and number literals. (Did you
know that 1.3] is an imaginary number in Python?)

One can define and run custom commands from the project workspace context menu now.

Fixed and extended Go Back/Go Forward functionality. It now more closely resembles the
functionality you may know from, e.g., Visual Studio.

Toggling between . scri pt and . py file (default binding is Alt+Down) usually also works now if not
connected to a module instance in MeVisLab.

C++ API changes

The SoPoi nt i ngAct i on class can now declare it doesn't want dragMoveTo calls for mouse clicks,
even if the mouse was slightly moved during the click.

Added a convenience macro SO NODE_ADD _ENUM FI ELD to the Inventor headers.
SoDi agr anPDExt ensi ons now have more options in which layer to draw.

The Adj ust Di m nf o<> template was moved from the code of the Subl rage module to the M_Tool s
library.

Introduced a new m :: OpenG.: : get Vi deoMenor ySi zel nMB() method which is smarter about
returning the texture/video memory actually available in OpenGL.

Implemented the Base: : deepCopy method on BaseLi st (and XVar ker Li st ).

Vi ew2DSl i ceLi st:: get SliceNornal () always returns the real slice normal (and not just the
Z vector) now.
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The SoFi el dDat a: : get RenovedFi el dNanes() method of Inventor nodes is evaluated in MeVisLab
now.

Controls

L]

Added the WebEngi neVi ew control, which is similar to the WebVi ew control, but uses the
QtWebEngine widget based on Chromium instead of the outdated QtWebKit widget. The new
control doesn't allow access to modules, scripting, or module panels of MeVisLab, since the browser
engine runs in a separate process, but since the old widget isn't supported anymore we will need to
remove the old one in one of the next versions and therefore we urge you to switch if you currently
use WebVi ew.

The expandyY attribute of most controls defaults to aut o instead of no now, so you now should rarely
need to set this yourself.

Added a val i dat or tag to the ConmboBox control, which takes a regular expression against which
to check the input of an editable ConboBox.

Added a i nsert Separ at or method to the ComboBox script wrapper.
Added methods set Modul ePanel and set Modul eW ndow to the Dynani cFr anme control.
Implemented auto-indentation for the Pyt honText Vi ew control.

Added support for direct texture transfer between processes in RenoteRendering (only on
Windows, and on the same computer). Set the useDX11SharedTexture attribute on the
Renot eRender i ng control to activate.

Added popupMbde = [Instant| Del ayed| MenuBut t on] support to the Tool But t on control.
Added tit| eFi el d support to the Tool But t on control.

Added the accept Wieel Event s tag to some controls — default is t r ue.

Added the tag conboEdi t abl e to the Fi el d control.

Added aconponent Ti t | es attribute for Fi el d and Vect or Edi t controls, and set Conponent Ti t| es
and set Conponent Ti t | eAt scripting methods, which allow to override the default component titles
of a vector edit control.

Fixed initial vi si bl eOn state of panels included with the Panel control.
Added vi si bl eOn expressions for Menul t ementries.

vi si bl eOn expressions on controls are evaluated delayed to fix panel layouts growing in size in
some situations. This could happen when an intermediate state was used for size calculation where
widgets were temporarily visible together that were actually never shown together in practice.

Fixed layout flickering on Label controls with a frame and trimming enabled.
Added a wi ndowAct i vat edCommand to the W ndow control.

The Li st Box scripting wrapper got a sort method.

Scripting

When calling unknown methods on objects derived from QW dget a hint is printed that the user
perhaps needs to do from Pyt honQ inport Q Gui first.
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We enabled multi-threading in Python. In case of problems you can disable it with an entry
Pyt honMul ti Threadi ng = NOin your preferences file.

Added M_LABMbdul e: : cal | OnGUI Thr ead scripting method to call a scripting function from any
thread.

The Qt scripting bindings were updated for version 5.12.

Added an MLABSoPat hFi el d class which allows to access the Inventor node path result of (currently
only) module SoPi cki ng from scripting.

Removed the method MLAB. macRunPri vi | egedConmmand.
Removed the method MLAB. gpuText ur eMenor yl nVB, rather use MLAB. gpuVi deoMenor y| nVB.

MLABI mageFi el d. mapVoxel ToWor | d and . mapWr | dToVoxel scripting methods also work on the
Inventor Sbvec3d class now.

Added scripting methods for adding and removing vessel voxels to the nl :: G aph scripting
wrapper.

Moved method MLAB. pri v() . about Thi rdPart yHTM.() to MLAB. about Thi r dPar t yHTM_() .

The arguments to QpenVDBG i dW apper : : t oVEM were switched around. If you used this, please
adapt your code.

Added a new scripting wrapper that allows to find the real nearest point of a WEM
triangle mesh (and not just the nearest node of the mesh). Obtain this wrapper with

wem cr eat eNear est Poi nt OnSur f aceChj ect () .

Fixed that WVEMW apper : : r emoveWEMPat chAt took the argument as id of the WEM instead of as
index. Also added VEEMW apper : : r enoveVEMPat chByl d.

Added support for async Python functions in MeVisLab in general and in field listeners and test
functions in particular.

Added a script wrapper for the M.ABRecentFilesHandl er, accessible with
MLAB. cr eat eRecent Fi | esHandl er .

Added the MLABTr eeW apper : : deepCopy() scripting method.

Added scripting method M_ABPackageManager . get MeVi sPyt honExecut abl e which returns the
location of our Python interpreter executable.

Added the get Tr ansf or mmethod to the scripting wrappers of Sbivat ri x and Sbivat ri xd.
MeVisLab now changes the PATHon Windows in a way that this change is also visible from Python
in os. envi ron. This fixes that augmenting the PATH from Python would overwrite the changes
from MeVisLab, which prevented loading of modules, e.g., after installing and using an externally
installed NunPy.

Other fixes and improvements

« We changed our policy on unlicensed use: An unlicensed MeVisLab SDK treats modules signed
by non-MeVis owners as unlicensed now.
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Fixed an issue with too long filenames generated in the Python coverage detection of the
TestCenter.

Fixed that links to overview documents could not have a different title in mhelp files.

DICOM image loading duplicates the value of the Pi xel Spaci ng or | magePi xel Spaci ng tag when
this tag only contains one value (thus fixing invalid DICOM files).

Project wizards can have a condi ti on (a Python expression) which defines if the wizard should
be shown.

Make module dependency analyzer detect DLLs from scripting wrappers.

Added some Di conilr ee error logging.

* Third-party libraries

Updated Qt to version 5.12.3.

Updated QtWebKit to version 5.212.

demtk

» Updated dcmtk to version 3.6.4.

» Added tools dcmrecv and decm2pnm to SDK.

Updated OpenCYV to version 4.0.0.

Support for utilizing ffmpeg DLLs has been added to OpenCV on Windows.

Python

» Updated NumPy to version 1.16.4.

 setuptools has been updated to 40.8.0, pip to 9.0.3.

* Building the boost Python binding now.

Upgraded the Mesa fallback software OpenGL driver for Windows to version 18.1.5.
googletest has been updated to version 1.8.1 and googlemock has been newly added.
Updated libxml2 to version 2.9.9.

Updated libpng to version 1.6.37.

Updated OpenSSL to version 1.0.2s.

Fixes / Enhancements (Modules)

* SoVi ew2D and extensions

Qt font rendering is now the default in SoVi ew2D.
Added t ext ShadowCol or field to SoVi ew2DAnnot at i on.

Added line stipple pattern to SoVi ew2DPosi ti on.
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 Fixed clipping planes in SoVvi ew2DScene when coordinate system is left-handed.

« Added scripting wrappers for coordinate transformations to SoVi ew2D and SoOr t hoVi ew2D.
« Added alpha value parameter to Dr awMoxel s3DPr evi ew.

« Improved the undo behavior/interface of the Dr awvoxel s3D module.

« Added an option to restrict drawing of the background color in SoVi ew2D to the image area (useful
when using a white background color and a blend mode like M ni mum.

e SoVi ew2DRi gi dRegi strationEditor: Added an alpha field and a trigger to reset the rotation
center, also made rendering of shadow optional.

« Fix arrow lines not showing in SoVi ew2Dar ker Edi t or in certain corner cases.
Other Open Inventor modules

« Multiple SoRender Sur f acel nt er sect i on modules share the same buffers now and the buffers are
only resized if necessary.

« Added the option Only render opaque objects to the SoPost Ef f ect Mai nGeonet ry module.

* The Vi ew3D module can be switched to RayCast er mode now.

« Improved multi-core and hyper-threading usage of GVR framework, switched to using OpenMP.
* GVR can render transformed volumes outside of the main volume now.

« Switched GVR to use geometry shaders for the slab rendering by default.

e Extended SolNarkerListPointSet and So3DvarkerEditor to allow filtering XMarkers by
timepoints.

« Added a new SoCaner aW dget module for moving the Inventor camera from a widget.

« Added new SoSl i dew dget module similar to SoCaner aw dget , intended for touch navigation in
viewers.

e SoPi cki ng got a hi ghl i ght ed output flag and can provide two extra pointing actions (because
sharing the same sub-scene between different SoPicking modules does not work).

* SoPi cki ng allows to get the picked color now.
« Implemented an update mode for the SoSceneLoader module.
e The Ani mat at i onRecor der has been improved.

 Removed the font field from SoExt Text 2, added a font Si ze field instead, did the same for
So3DXMar ker and So3DMar ker Edi t or .

« Add relative text placement in SoExt Text 2.
« Allow GPU filling in SoRender Sur f acel nt er sect i on when using the CPU intersection routine.

* Added Loadl nvent or Fi | e module to load . i v scene files.
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SoGVRAMbI ent Cccl usi on supports other OpenGL buffer formats now and allows to specify a name
for the sampler.

SoVascul ar Syst ent Added smart snap mode to hi ghl i ght Mode which highlights the nearest node
towards the root within a given range.

Sol nput works with network paths on Windows now.
SoVi ewpor t Regi on can now scale pixel values automatically for HiDPI screens.

SoFr amebuf f er Sanpl er 2D¥ 3D and SoCr eat eCubeMapSanpl er now ignore the lights in the scene
above.

MeVis Path Tracer

Added volume ray to slice projection.

Support transformations and texturing.

Added bloom effect to SoPat hTr acer .

Added silhouette effect to SoPat hTr acer Mat eri al .
Added support for 8bit, RGBA, and gradient volumes.

Force full quality updates in SoPat hTr acer when rendering to Of f scr eenRender er .

CSO

Added a WVEMExt r udeCSO module for extruding CSOs to a WEM surface.

SoCSOLi veW r eEdi t or only requests the input image if really required.

SoVi ew2DCSOEXt ensi bl eEdi t or now sets the maskVal i d flag when interacting.

A new MLCSO API CSOGeonet ry: : conput el sl nPl ane is used in CSOTr ai | Render er .

Added a wrapper for the method CSOGener at ePat hPoi nts: : fi | | Pat hPoi nt El | i pse (and added
an optional poi nt Di st ancel nMVIparameter to all r econput e. . . methods).

Added a cl ose method to the CSO's Python wrapper to close an open CSO.
Seed points can also be rendered as triangles now (see module SoCSOVi sual i zat i onSet ti ngs).

SoCSO soEdi t or also works correctly on other timepoints than the first now if an image has more
than one timepoint.

WEM

VEEMVbdi f y got an option to merge all patches into one. This functionality is also available from the
WEM scripting wrapper.

VEMSel ect Pat ches can now filter by any PVL.
Added a scripting wrapper method to remove a PVL from a WEM.
VEM nf o now shows more information about PVLs.

Added option to make SoWEMRender er Ext ensi ons unpickable.
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SoVWEMRender er now offers information whether mouse is over surface in perfor nPreHi t Test
mode.

SoVEEMBuUIl geEdi t or

« Got an option to switch between local bulging and dragging the whole WEM patch.
« Improved drag behavior.

« Made amount of changing of the influence radius with mouse wheel configurable.
 Various other improvements.

Voxel i zeWEMworks for multiple patches now.

Fixed finding of a starting position for polygonization in WEMvascul ar Syst em

ML modules

Added support for FloatPixelData DICOM tag to | mageSave and | magelLoad.
I mageSave can't save RGBA images in DICOM mode anymore, this wasn't done correctly anyway.
Added option to only render vessel voxels to the output image of the G aphToVol une module.

Renot ePanel Render i ng can render modules in parent networks now (by specifying the "parent:"
prefix), not just sibling modules.

Fixed some mouse coordinate offset problems with Renot ePanel Render i ng.
Added new error handling mode Exact | yOneQOpenl nput | sErr or to the | nregeConpar e module.

One can now specify the page extent for the | mageConpose module (and for the Vi rt ual Vol ume
class).

Di conFr ameSel ect also gives a valid output if there are no frame specific tags at all.

Renamed/added some fields on module Di st anceFr onXNar ker Li st , and changed the behavior if
the input marker list is empty.

The Sobel 3D module now has an Est i mat i on mode better suited for usage with GVR/PathTracer.

The heuristic for determining the 'best' keyframe for mapping markers in the MPRPat h module when
the option Markers correspond to frames is off has been changed (and hopefully improved).

Macro modules

Some old modules were deprecated: SwapVi ewer, Negation, Di conBrowser, Di conml nport,
Di conBSer vi ce, Openl nage, Savel nage, | nport Di al og.

Added support for faster dcnsend application to the DI COMIool module.
I mageLoadMul ti can also work with 0-based indexing now.
Added di mensi on parameter to Si gnedEucl i deanDi st anceTr ansf orm

Module Di conifool can store/send image blocks with a gantry-tilt now.
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Modules and Libraries Provided by Fraunhofer MEVIS

Modules

» Additions

L]

New module Shor t est Pat h for Dijkstra calculation of the shortest path in an image.

New python package fil e_cachi ng that helps when working with slow, possibly remote and
unreliable data sources through semi-transparent on-demand caches configured on a per-system
level.

New (experimental) module CachedPat h that wraps some of the fi | e_cachi ng functionality into
a macro module.

New helper modules Swi t ch2 (switches between exactly two image inputs) and Aut oSwi t ch (auto-
switches between one default and an optional 'override' image input).

New module CSVReader for reading comma-separated value files.

Added module Modul eHt m Post Processor which can transform module help files into something
suitable for application documentation.

New documentation: FME Python Toolbox (Public SDK) is a reference of the Python packages
in the Fraunhofer MEVIS part of the SDK.

* Improvements & extensions

DICOM and file IO
« Extended and revised the C++ interface of the DICOM libraries with many improved checks.

« DI COMTr eel t emvbdel now also takes an MLBase input which may be a Di conifree or a
Mul ti Fi | eVol uneLi st Ref Count ed (from Di r ect Di com nport and related modules).

» Added private creator "Fraunhofer MEVIS" with private tags Sour cel ndexOf DeconposedFr anme
and Sour ceSOPI nst anceUl DOf DeconposedFr are.

* Improved handling of SOPInstanceUIDs from enhanced multi-frame files.

» Added "Frame Tags View"tabin Ml ti Fi | eVol uneLi st Di agnosi s to get easy overviews about
same tag in multiple frames.

» Added further suppression to Di conConf i gur abl eMessageFi | t er modules.

» Added sorting for tag "Di nensi onl ndexVal ues" in default configuration of Di r ect Di coml npor t
to improve imports of Slide Microscopy (SM) files.

» Added option in module Mul ti Fi | eVol uneLi st Fi | t er Qut put s to search for an arbitrary tag
value and to select the used boolean operations.

« Added support in Di rect Di com nport for color enhanced multi-frame MR files.

» Added support in Di rect Di com nport to sort according to binary tag contents (e.g. Palette
LUTSs).

e Fixed wunnecessary rare warnings in DICOM overlay calculations (e.g. in
Mul ti Fi | eVol umeLi st 1 mageQut put and Di rect Di com nport).
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 Fixed incorrect shifts in DICOM overlay calculations.

» Fixed incorrect buffer sizes written when binary images are written as DICOM SEG with
Di conSEGSave.

» Fixed crash of default Mul ti Fi | eVol uneLi st Fi | t er Qut put s after simple add/remove.
« PCL

e Added module PCLIntensityRankFilter which performs a rank filtering on intensity
replacements of each point of a point cloud.

+ Added module PCLR2Soni cWCLoader which can load certain sonar data files.

» Added module PCLI t er ati ved osest Poi nt that finds the closest match between points of two
point clouds.

* Other

» Added SoText 2D node support in Conpar el nvent or SceneSanpl i ng.

Windows Edition

» Long file path support has been established/restored for our MeVisPython interpreter.

* I mageLoad and | mageSave (or rather the library M.l magel O) can handle paths longer than MAX_PATH
on Windows now. Note that a special registry setting is still required to make this work on the system
(HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem\LongPathsEnabled).

» Command line arguments were not parsed with the correct character encoding.

e The Dependenci es tool is supported as a replacement for Dependencyval ker when checking DLL
dependencies from a modules's context menu.

» Added the option Ful | screenFl i cker Fi x, which can be set in the preferences file, to work around
a temporary black screen when showing fullscreen panels.

» The Visual Studio 2017 version of MeVisLab can also be used with Visual Studio 2019. If you change

the environment variable M.AB_COWPI LER VERSI ONto VS2019-64 you also don't get annoying project
conversion dialogs for your C++ module projects.

Linux Edition

» MeVisLab will use the correct available RAM in docker containers when deciding on default memory
consumption.

macOS Edition

‘ Note
This release requires at least macOS 10.13 (High Sierra) and Xcode 9.4 for development.

 macOS 10.14 (Mojave) is officially supported now (macOS >=10.14.4 and Xcode 10.2 recommended)

» MeVisLab is now signed with an Apple Developer Certificate
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Added configurable & extensible Touch Bar support for MacBook Pro in the MeVisLab IDE (see
MeVisLab 3.2 macOS Edition Guide) & MDL (see MeVisLab Definition Language Reference)

Movie recording updates:

e support . np4 in addition to . nov file type

« added more user friendly video compression codec selection for the VideoWriter* modules

e support HEVC (H265) codec

< support professional codec types (Apple ProRes)

e recognize codec type names ,H264" & ,H265" and use the corresponding values on macOS
« use HQ settings for H264, HEVC & JPEG codecs

Added search for all Network documents containing a specific Module from within MeVisLab itself
(Activate the context menu item Related Files > Show Network Files Using This Module of amodule
in a Network Window or in the Module Search View) (see also MeVisLab 3.2 macOS Edition Guide)

Previews of MeVisLab network files are now stored directly as extended attributes of the file.
Previously, previews used the deprecated resource forks API and will no longer be displayed using
QuickLook. Resave these files to update the preview.

ProjectGenerator helper now generates Xcode projects using the legacy build system due to a Qt
incompatibility

ProjectGenerator helper now adds a Profiling setup for Apple Instruments to the default scheme for
release builds of a module library (use #l to start profiling a module in MeVisLab from Xcode)

Supportive Programs in MeVisLab > Preferences may be set empty to use the system default
application for the file extension or URL scheme

Fixed that the context help would not jump to the corresponding article (e.g. MDL controls help)

MeVisLab Workers (aka Background instances) can be hidden from the Dock by enabling the option
Hide Worker instances from Dock in the General section of MeVisLab Preferences Panel

Setting the installer variable | NSTALLER_MACX_BUI LDzI P to 1 will generate a distribution PKZip file
similar to a Finder archive

Added Swift programming language support for Xcode & Makefiles in . pr o files

Added the Met al Ker nel 1 module that allows to script and apply a Metal kernel to an ML image

ADK (also known as Application Builder)

The ApplicationBuilder add-on is called ADK add-on again.

One can use the variables UNI X, W N32, MACOS, LI NUX in templates used for installers.

Version 3.1.1 Stable Release (2018-12)

New Features

C++: Updated the Ei gen library to version 3.3.5. This was necessary because newer updates of Visual
Studio 2017 generate a compile error when including certain header files of this library.
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C++: Support CUDA 10 in project generation.

C++: Added new template class TypedBaseFi el d to ML library, which allows for convenient typed
access of the contained Base object.

C++: Added method cl ear Tri gger s to the SoPoi nti ngActi on class.
C++: Make libraries M.GraphUtilities and SoCoor dUti | s1 usable from own projects.

C++: Added macro SO NODE_ADD ENUM FI ELD as a shortcut for SO NODE_SET_SF_ENUM TYPE and
SO NODE_ADD FI ELDto Inventor.

The Fi el d control got a browsi ngG oup attribute, which allows to store last used directories for
different purposes separately. There is also a new optional parameter of the same name for the
methods of the MLABFi | eDi al og scripting class.

Added a scripting wrapper for some of the OpenVDB functionality. Using the wrapper can be more
efficient than using the OpenVDB modules, since several level-set operations can be chained. See
class M_.OpenVDBTool sW apper in the Scripting Reference for details.

Added function addQuadPatchFromNunPyArray to WEM scripting wrapper, and fixed
addTri angl ePat chFr onNunPyAr r ay, which didn't associate the nodes to the faces.

Also added function addPat chCopy to WEM scripting wrapper to copy a patch from another WEM.

Module Di conRecei ver gota new field addi ti onal St or eSCPOpt i ons to specify additional command
line options.

The minimum and maximum values of the Boundi ngBox module can be activated separately with
checkboxes now.

Added i sMbuseOver field to module SoMenul t em

Added rel ati veAnchor Poi nt field to module SoFi xedMenu (used when not in pop-up mode to
position menu items at a relative position of the viewing area).

Added per f or nPreHi t Test field to module So3D\var ker Edi t or .

The rotation field of module VEMvbdi fy is a real MLABRot ati onFi el d now instead of just a
MLABVect or 4Fi el d, which means that you now can get/put an Inventor SbRot at i ond out of/into it
in Python scripting.

Improvements for module Cr eat eRTSt r uct :
» Added field t r eat Col | i near AsPl anar which allows to change how collinear CSOs are handled.
¢ Input image modality is not restricted to CT or MR any more.

« An error is reported if the input CSOList contains ungrouped CSOs.

Enhanced printed information about problems with referencing slices.

* Make sure that the Nunber Of Cont our Poi nts is consistent with the number of values in
Cont our Dat a when writing CSOs.

Windows: The Mesa OpenGL fallback is always added to stand-alone applications if you don't set
W TH_MESAto O inyour . minstall file.

Fixes

e C++: Fixed new ML list field method updat eVval ueAt not updating the value.
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C++: Fixed that some memory allocation errors might fail silently.

C++: Backported a Qt patch for QProcess: :start: Avoid a name collision in named pipes for
processes started in parallel.

Conput edAt tri butes in an I t emvbdel Vi ew control didn't update when one of the attributes in the
expression changed.

The Col or Edi t control does not set the color to black anymore if the color dialog is cancelled.
Removed the zoom restriction from the Resanpl e3D module (factors above 1000 were set to 1).
Modules based on OpenVDB crashed if used on WEMs with more than one patch.

Fix handling of keyboard shortcut events in Renot ePanel Renderi ng.

Fixed that SoDi agr an2Dused the color of the first style to draw the last curve when st yl ePal et t eMbde
was STYLE_PALETTE_NAME.

Fix crash under certain circumstances when removing the SoVvi ew2DCSOEdi t or  module from a
network.

Fixed that the output of module SoPost Ef f ect Backgr ound in O f scr eenRender er turned all black
when opening an internal network.

Fixed menu item placement in SoFi xedMenu and SoBor der Menu: Items attached to lower/left border
jumped around when resizing.

Improved blending of SoVi ew2D font rendering with background.

Fixed an infinite Inventor loop in module Vi ew2DTouch. Also fixed usage of unknown field
hi ResRender i ng.

Ported some Python tutorial modules to Python3: Tut ori al _Basi cPyt hon,
Tut ori al _MeVi sLabAndPyt hon, Tut ori al _AdvancedPyt hon.

Ported module CLI | nport er to Python 3.

The ChangeSet Python class would cause an exception when the MeVisLab module on which the
class was applied was already deleted when the destructor was called.

Fixed some bad handling of OpenGL clip planes (which probably nobody really noticed).

Number inputs in module GUIs didn't allow to type in (temporarily invalid) incomplete floating point
numbers.

MATE: Do not place cursor on previous line when de-indenting.

MATE: Python refactoring with rope updated to new version 0.10.7 to fix that extracting a function
failed.

MATE: Disabled pylint checks were not persistent.

MATE: Fixed that the positions of results of the Find in Files dialog were wrong if a result line was
shown truncated.

Tools like MATE don't write to the same log file as MeVisLab anymore.
macOS: QuickLook and Spotlight plugins work again.

macOS: Hide "Show Tab Bar" menu items added for 10.12 and up.
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« macOS: Movie generation improvements (vertical flip of movies generated from image files,
presentation time calculation for movies generated from memory images).

» macOS: Fix crash in IDE if size of recent files list is set to zero on system..
 Linux: Improved CUDA detection.
 Linux: Translation tool could not be opened directly from a multi-language module.

* Documentation fixes.

Version 3.1 (2018-06)
Python 3 Upgrade

We have upgraded our Python interpreter from Python 2.7 to Python 3.6 in this release. This requires
our users to port their Python 2 scripts to Python 3 (if not already done).

To facilitate the porting, we provide the Python futurize library. For more information on porting see
Preparing Python Scripts For Python 3.

On Windows, the Python 3 interpreter is now compatible with the official Python 3.6 interpreter. This
allows to install binary packages from PyPi (the Python package index). A new Pyt honPi p tool module
facilitates the installation of Python packages from PyPi in MeVisLab.

Support for 10bit displays

MeVisLab now supports rendering with 10bit precision (using OpenGL). This requires a graphics card
and monitor that support 10bit precision. The support has been tested on AMD/Barco graphics cards
and on NVidia quadro graphics cards. We try to auto-detect the support for 10bit, but it can be enabled/
disabled by the environment variable M.LAB_OPENGL_10BI T as well. If enabled, MeVisLab automatically
uses a 10bit capable OpenGL framebuffer (typically a RGB10A2 or RGBAL16F buffer). By default, the
SoVi ew2D viewer will use a high-precision LUT if 10bit support is enabled. You can see if 10bit support
is enabled in the first line of the MeVisLab log (after the graphics card details). It can also be checked
in Python using MLABSyst em nf 0. gl Supports10Bit ().

Physically-based Path Tracing (CUDA only)

The MeVis Path Tracer offers a state-of-the-art Monte Carlo Path Tracing framework running on NVidia
GPUs (CUDA). It supports high-quality physically based rendering of volumes, meshes, thick lines and
other geometry. For details, have a look at the MeVis Path Tracer Overview.

OpenVDB integration (sparse grid support)

The OpenVDB library (www.openvdb.org) has been integrated into MeVisLab. OpenVDB supports
sparse voxel grids and has a unique level set representation for meshes. It has been used to implement
several new MeVisLab modules:

» CSOToSur f ace creates a WEM surface from a list of CSOs.
e Mar ker sToSur f ace creates a WEM surface from a marker list by rasterizing the markers as spheres.
e OpenVDBLoad loads a sparse grid as an ML image volume.

* OpenVDBSave saves an ML image volume as an OpenVDB sparse grid.
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Voxel i zeCSO, Voxel i zeMarkers, and Voxel i zeWEM voxelize the respective structures into a
reference image coordinate system.

VEM_evel Set Bool ean allows to perform boolean operations on closed WEM meshes using a level
set representation.

VEM_evel Set Fi | t er allows to apply a kernel filter on a level set generated from a closed WEM mesh
and remesh the result.

VEM_evel Set O f set allows to enlarge or shrink a closed WEM using level sets.

VEM_evel Set Renesh remeshes a closed WEM using a level set representation.

Fixes / Enhancements (MeVisLab)

IDE

< Added a context menu that allows editing of user scripts from the user script menu item itself.
» Write the MeVisLab version to saved network files.

» Support external links in note items.

« 3D inspectors can zoom with the mouse wheel.

« Prepend "./" to the displayed type of local macro modules.

e« The Run In Separate Process context menu entry shows a hint why it is disabled when it is
disabled.

< Connecting fields by dragging fields to the automatic panel was not undoable and also didn't mark
the network as modified.

« The MeVisLab Output Inspector now supports specialized inspectors for Python object sub-types.
« Print an error message if a FieldListener has no field or no command given.

* Fixed CTRL+Tab switching between networks in IDE and files in MATE.

 Fixed inheriting module documentation if the module name is not the class name.
TestCaseManager

e Can avoid per-function result directory by setting per Functi onResul tDirectory to Fal se in
the .def file of the test.

« Added option to display test report viewer inside the main Test CaseManager panel.
MATE (integrated editor)
* Newly opened MATE documents are inserted after the tab from which they were opened.

« MATE now downloads and installs Pylint version 1.8.4 by default.

Added option to run Pylint manually in MATE, and added a separate error check view.

» One can specify a pylintrc file for the Pylint invocations in the preferences dialog.

Pylint check and Jedi auto-completion now regard the module's i nport Pat h.
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Only highlight text or numbers on double-click.

Added (hidden) option to remove trailing spaces - this can be bound to a key shortcut in the shortcut
manager.

Improved MATE startup performance by doing delayed package loading.

The replace-in-files dialog always writes system-specific line endings now.

C++ API changes

Added new ML list fields: m :: I ntListField, m::DoubleListField, m::Vector2ListField,
m :: Vector3ListField,and m :: Vect or 4Li st Fi el d (similar to the Inventor multi-fields).

The nl Error, nl War ni ng, nl I nf o macros do not need an error type argument anymore. If omitted,
M._BAD_PARAMETER is used.

m : : Fi el ds don't have a copy constructor anymore.

Added new get | nt er pol at edVval ue() method on m : : Pagedl mage which allows to fetch a tri-
linear interpolated value at an arbitrary location.

m : : Rot at i on now creates a 180° rotation for exactly opposite vectors (previously it did nothing).

The Inventor class SoEvent now has a nouseButt onMask property that contains the currently
pressed mouse buttons.

Allow to override existing cursor shapes in Inventor viewers with SoVi ewer Pr oxy: : def i neCur sor.
Added a BLANK_CURSOCR value for the cursor shape enum field in Inventor modules.

Renamed internal Inventor class SoLi ght Pat h to SoLi ght wei ght Pat h because the name was
confusing.

The destructor of Inventor class SbPr oj ect or was made virtual.
Added a ML_EXPLICIT_FALLTHROUGH define to all platforms, which expands to
[[fallthrough]] (C++17) on platforms where an implicit fallthrough would result in a warning at

compile time.

Added new method ml::OpenGL:.isMesaSoftwareRenderer() to check if MeVisLab runs with an
OpenGL software renderer.

Controls

Added a Pyt honText Vi ew control for editing Python code in modules. It supports auto-completion
of the underlying module context, context sensitive help and an extended context menu.
Many modules that offer Python scripting now make use of this control (RunPythonScript,
PythonArithmetic, ...).

| t emvbdel Vi ewcan show a color and a checkbox in the same column.
Implemented an al t er nat i ngRowCol or s attribute on | t enodel Vi ew.

Added al t er nat eBase (needed for al t er nat i ngRowCol or s), t ool Ti pBase, and t ool Ti pText
color roles to MDL st yl e.
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* Added cl i ckedCol ummFi el d attribute to It emvbdel Vi ew control, which writes the column index
onto which the user (double-)clicked to the given field.

 Introduced ConputedAttribute to Itemnvbdel Vi ew control. This allows to compute a virtual
attribute from other attributes using the same expression parser as, e.g., the dependsOn
mechanism.

« Implemented dependsOn/vi si bl eOn on the Row element of the Tabl e control.

« Added new | i st vi ew mode on TabVi ew control. This facilitates the creation of preferences-style
panel with a listview instead of a tabbar to select tabs. The listview can be made hierarchical by
using the t abHi er ar chy tag on TabVi ewi t ens.

« Fixed initial enabled state of TabVi ew with only one child.

« Fixed that dependsOn of But t onGr oupCont r ol items always affected the first item.

« When a parent checkbox in an | t embdel Vi ew control switches several child checkboxes, these
are collected into one ItemModel update event.

* Removed sl i cer Scal e attribute on Sl i der control (it didn't work anyway).

« The Space key is not titled "Any" anymore in the Event Fi | t er control. Also added the numerical
"keyCode" info.

e Call shoul dCl oseConmand if a modal dialog panel is closed with the Escape key.

« Use system proxy settings by default in WwebVi ew control if no proxy is specified in the Preferences
dialog of MeVisLab.

« The Fi el d control now recognizes the conbol t ens attribute.

« Fixed wrong auto-alignment groups on the Gi d control. Previously all Grid children got the same
width, regardless of their column.

e The More button on a Fi el d control now shows a non-editable dialog if the control is non-editable.

« Fixed problem with auto-repeat in step-buttons of number widget if a dialog is opened on value
change.

Scripting

e New field wrapper classes for the ML list fields and some Inventor
multi-fields: M_ABI nt eger Li st Fi el d, MLABDoubl eLi st Fi el d, MLABVect or 2Li st Fi el d,
M_ABVect or 3Li st Fi el d, and MLABVect or 4Li st Fi el d.
Since previously these fields were wrapped with MLABStri ngFi el d you will now get an info
message if you use the old val ue property which has a string type. You should rather use the new

| i stVal ue property or stringVal ue()/set StringVval ue().

e Added i ab_pr oj ect s Python meta package for importing Python modules from MeVisLab module
projects. (Not supported in auto-completion!)

Use

fromm ab_proj ects. MySuper Duper Proj ect inport Wilities
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in Python code to import the Python module Utilities from file $( MyPackage)/Projects/
My Super Duper Proj ect / Modul es/ Scri pts/ python/ Utilities. py.

Added ML.AB. crypt StringUTF8() /MLAB. decrypt StringUTF8() scripting methods with UTF-8
support.

Added set Vr method to MLABMut abl eDi conirag.

Python object __ obj ect __ inthe module context can now be any Python object to be visible through
ct x. obj ect () . Previously the auto-conversion of Python sequences or maps caused a conversion
to a different object type.

The field associated with a control can now be accessed with the fi el d() method.

MLABPr ocess. r unComandl nConsol e now has an option to wait until finished.

Added new scripting methods on macro modules to determine the sub-type (local, ad-hoc).

Added scripting method ct x. shoul dAvoi dSi deEf f ect s(), which returns true if a module is
created just for editor auto-completion.

MLABModul e: : addMbdul e does not print package dependency warnings anymore.

Print an error message if a call on a module could not be performed because there was no script
context.

Using the MLABHt t pDownl oad scripting class failed for large downloads in the GB range.
Added new scripting method

MLABFi | eManager . set Appl i cati onSupport Unbrel | aDi rectoryName() so applications can
select another name than 'MeVis'.

 Other fixes and improvements

Improved CUDA building support, support CUDA 9.

Connecting a bool field to float/double fields correctly sets 0 or 1 (only worked for Inventor fields
before).

Do not ignore legacy values in lazy loading modules.
Save persistent flag of fields if required in lazy loading modules.

Worker processes (of remote modules) ignore the Logfi | e variable now.

e Third-party libraries

Python
« MeVisLab's Python distribution was updated to Python 3.6.4.

e Added pyodbc Python ODBC bridge, version 4.0.21 (Windows only, typically used with
sglalchemy).

 setuptools was updated to version 38.5.2.

« NumPy was updated to version 1.14.2.
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 pip was updated to version 9.0.1.

« coverage was updated to version 4.5.1.

Updated Qt to version 5.6.3.

Removed ospray library from ThirdParty, but re-added current embree library, version 2.17.0.
boost.random can be used in own projects now.

Use other method to determine MAC address for UUID generation in dcmtk to avoid certain crashes.
The storescu tool supplied by demtk library now supports on-the-fly compression.

The OpenSSL library was updated to version 1.0.20.

Added OpenMP runtime for MacOS, version 6.0.

Fixes / Enhancements (Modules)

SoView2D and extensions

Added module SoVi ew2DCi ne that allows more control over SoVvi ew2D's cine mode.

The new SoVi ew2DCur r ent St at e module returns the visible portion of an image for use with
SoVi ew2DRect angl e.

More control over ruler color in SoVi ew2DRul er and SoVi ew2DAnnot at i on.
Added a st epSi ze field to SoVi ew2DSl i cer .

SoVi ew2DOver | ayMPR supports left-handed coordinate systems now.

SoVi ew2DDr awMoxel s3D can draw a brush preview now.

The SoVi ew2DMar ker Edi t or module was moved to its own library.

SoVi ew2D key commands are always available when the mouse is over the viewing area, not just
over the image area.

SoVi ew2DExt ensi ons also show the "Alt" modifier option in their panel.

Other Open Inventor modules

Added new modules for menus in Openlnventor scenes: SoFi xedMenu, SoBor der Menu, and
SoPopupMenu, with SoMenul t em In contrast to SoVi ew2DMenu these support Managed Interaction
and are more flexible.

Added new modules to query the OpenGL state: SoG.Cl ear Error, SoGL.Col or Dept hl nf o,
SoGLCGet , SOGLSt at el nf o.

Introduction of the new Managed Interaction Inventor draggers. Have a look at the M Pl aneDr agger
macro module for how to use them.

Added SoMet al nf or mati onld and SoMet al nf or mat i onli modules.

Added a sel ect Onl yOnd i ck option to SoSel ecti on and SoSel ecti on2, which doesn't perform
the selection if the mouse was moved while holding the mouse button.
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Added a keepVi ewpor t Wi | eDr aggi ng option to SoVi ewpor t Regi on.

Improved compatibility of Managed Interaction modules with classic event handling modules in
Inventor scenes.

Added support for sSRGB interpolation in SoLUTEdi t or and LUT base classes.
Allow to add control points by dragging from the borders in the SoLUTEdi t or .

Allow to choose slab start/center/end for the intersection (and an optional offset) in
SoRender Sur f acel nt er secti on.

SoCr osshai r can render thin cylinders instead of lines now.

Added ADD BEFORE_| NORDER modification type to SoShader Pi pel i neFuncti on.
Various changes to SoVvascul ar Syst em e.g.:

» Can work on a copy of the input graph.

» Enhanced highlighting capabilities.

« Can choose between integer and float LUT evaluation.

Support local transformations in SoDr awm nst anced.

CSO

Added functions to CSO scripting wrappers for seed point selection.

CSOConver t Tol mage got an out put Typehbde field to grant more control over the voxel type of the
output image.

SoCSO3DRender er, So3Dvar ker Render er : Added functionality to only render CSOs/markers of
selected timepoint.

WEM

Fixed an endless loop in WEMSubdi vi de.
SoWEMRender er can cache WEM patches now (e.g. to quickly switch between time points).

Added module WVEMRay| nt er sect and scripting wrapper WEMBoundi ngVol unmeHi er ar chy for a fast
ray intersection with WEM surfaces (based on the embree library).

VEM soSur f ace will cope with images with left-handed coordinate system now.
The VEMBuUI geEdi t or uses different values (signs) in the PVL for preview and interaction.

Added global normal output to Mar ker Li st TOWEMPI ane module.

ML modules

Added modules QPai nt er | mage and Q mageToM. for ML image generation through Qt classes.
Added the Chr omakey module (for green screen handling of video images).

Replaced Type(De) Conposer 8| 16| 32| 64 with Type(De) Conposer N, which have a dynamic
number of visible inputs/outputs.
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Added fi | | Val ue field to Concat | mages.

The BaseC ear module got i nput Val i d/out put Val i d fields.

Added an option useKeyFr anmeDi st anceFor Sl i ceThi ckness to the MPRPat h module.
Fixed automatic voxel size and bounding box calculation of the MPR modules.

Added M ni rumand Repl ace modes to the Accunul at el mage module.

The new G aphToVol unme module allows to rasterize am : : G aph to a volume.

I mageSave can now save RGB floating-point TIFF images with a linear (gamma=1) sRGB ICC
profile.

I mageConpar e now prints an M._CALCULATI ON_ERRCR instead of an M._PROGRAMM NG _ERRCR if
images differ.

We did a clean-up of M_Vessel Gr aph library, some old modules were removed.

Avoid crashes in GVR modules when the image min/max values are not correct, i.e., there are
voxel values outside the stated range.

Make Cur veToHi st ogr amalways correctly update its output.
Fixed auto-updating of maximum volume limit in Regi onGr owi ng module.

Fixed property extension loading in MLI mageFor nat .

* Macro modules

Created new utility module Export | magesAsSl i ces.

A new Pyt honPi p tool module allows to install Python packages from PyPi.
Lots of fixes and improvements to the Ani mat i onRecor der .

Added undo/redo to Dr awvoxel s3D.

GVRO t hoOver | ay has a bl endMbde field now.

Speed-up loading of file list in | mageLoadMul tii .

Renamed CommandNot i f yer to CormandNot i fi er and improved panel.

Removed the outdated | mageVi ewer application from the SDK.

Modules and Libraries Provided by Fraunhofer MEVIS

Modules

» Additions

New module Wal kSi bl i ngDi rect ori es that can be used to compare the contents of two folders
file by file.

New module SoM MbuseOver allows to detect mouse over and click on child geometry using
Managed Interaction.
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New module SoM Rot at eCaner aPl aneDr agger allows for rotation in the camera plane using
Managed Interaction.

New module SoM Tr ansl at eCaner aPl aneDr agger allows for 2D translation in the camera plane
using Managed Interaction.

New module SoVi ew2DI nf o that displays SoView2DExtension infos.

New module Dynani cLayout that creates a layout using an MDL file and embeds viewers found
in the connected Inventor graph.

New module SoActi onFi | t er that allows to select which actions are applied to the child graph.

New module | nvent or Guar d that combines Sol denti fi er and SoActi onFil ter such that the
child graph can not be added directly to the scene.

New module SoNodeFi | t er that filters the Inventor scene graph based on node names or types.

New module ConposeBoundi ngBox that calculates a composed bounding box of two aligned
images.

New module ApplyOrthoOientation, extending NormalizeOrthoOrientation with an
additional "FromReference" mode, which applies the same ortho-orientation (transversal, sagittal,
or coronal) as a given reference image.

New module Ot hoConbi nati on, does a combination of three images in different orthogonal
orientations into a single one with a defined orientation, which puts the images from the different
inputs in separate sub images in the c, t, or u dimension. This allows for convenient combination
using modules requiring a single input image (e.g. Ot hoPr oj ect i on or kernel filtering).

New module | rageFr onFi | e that loads a single image from a directory or file of (almost) any image
file type supported by MeVisLab (basically an extension to LoadAny, internally making use of it if
everything else fails).

New module Appl y@ obal Mbdal i t yLUT, allowing for normalizing DICOM data containing either
a single frame-unspecific (i.e. "shared" or "global") or multiple frame-specific Rescalelntercept or
RescaleSlope values to a single, frame-unspecific, user-defined intercept, slope, and data type.
(combining ApplyDicomPixelModifiers and DicomRescale).

New module Boundi ngBoxI nRef er enceSyst emthat computes the smallest Subimage of inputl
that would contain all (reformated) voxels of imageO..

New module LUTCol or At | ndex that gets the color at the given LUT index.
New module LUTCol or At Val ue that gets the color at the given LUT value.

New module SoVi ew2DSet Posi ti on allows to set the slice index of connected SoView2Ds such
that a given position is matched best.

New module Boundi ngBoxLi st ener notifies changes of the Inventor scene boundingbox.
Optionally an object selection is used.

New module Rot at eAt Tar get allows to compute the orientation for a given position, target point
and up-vector.

New module | mageAl i gnedBoundi ngBox calculates the image-aligned bounding box of the input
image in world coordinates.
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« New module Wor | dAl i gnedBoundi ngBox calculates the world-aligned bounding box of the input
image in world coordinates.

* New module Appl yTransf ormati onMat ri x allows to apply a transformation given as matrix on
the input image.

« New module GVRCont our Over | ay that draws a contour of a mask image using a GVR secondary
volume.

* New modules Poi nt Sender /Poi nt Recei ver that allow to send point lists over a communication
channel.

« New module Fi | t er CurvelLi st to filter a CurveList by curve properties such as title or style.
¢ New module Set Mar ker CTUCoor di nat es to set non-spatial coordinates for a whole XMarkerList.
* New module Tr ansl at eXMar ker s to translate all positions in an XMarkerList.

« New module Extrapol at eXvar ker sPol ynoni al to extrapolate an XMarkerList based on a
polynomial fit.

« Improvements & extensions
¢ Added simpler, bulge-like node movement to WEMExpandToMar ker s.
¢ The macro module CSO nageSt at i sti csOver Ti me now allows more than one input CSO.
¢ Renamed Nor nal i zeOri entati on to Normal i zeOrt hoOri ent ati on.

* | mageCache macro and CacheManager python module now support progress output.

Updated third-party libraries in FMEWOr k/ Thi rdParty
» Updated CTK-CLI python package to version 1.4.
» Updated pydicom python package to version 1.0.1.

» Removed mock python package.

Windows Edition

e The Mesa OpenGL fallback driver has been updated to version 17.5.3.
« HiDPI support has been improved, especially for setups with multiple screens of different resolutions.

» Fixed a small color conversion bug in the video generation with OpenCV under Windows - videos
were slightly too dark.

macOS Edition

‘ Note
This release requires at least OS X 10.11.5 (El Capitan) and Xcode 8.2 for development.

» Full Support of macOS 10.13 (High Sierra)
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» Worker and Background Processes started from the IDE will show up in the Dock and allow network
inspection via Context Menu Entry 'Show IDE'

» Support of OpenMP development with Xcode 9.0 and newer (OpenMP runtime is included with
MeVisLab)

» Symbol visibility is restricted to explicitly exported symbols
« ADK
« Support of INSTALLER_MACX_PREINSTALL_COMMAND &
INSTALLER_MACX_ POSTINSTALL COMMAND for executing shell commands during the

installation of pkg installers (aka guided installers)

e Support of MACX_SIGN_INSTALLER, MACX_SIGN_CHECK_IDENTITY_BEFORE_USE,
MACX_INSTALLER_SIGN_IDENTITY_NAME to sign pkg installers

Application Builder (previously known as ADK)

» Not showing diagnostic info messages for MeVisLab console applications.
» Do not display certain dialogs if MeVisLab is run in batch mode.

* When setting the preferences variable ShowFi el dHel pl nAppl i cati ons the field help is shown in
applications.

» Can specify installer icon under Windows with | NSTALLER_W NDOW5_I CON (and added a new default
installer icon).

» Removed support for putting .py and MDL files into a zip file in standalone installers.

» Overhaul of the multi-language support in MeVisLab:

Calling the language tools from the public SDK works now.

e Can open Qt Linguist from the context menu.

Can set the language from the module's context menu.

Better detection of translatable strings.
« Translations will be applied to web panels.

» Make it possible to use the Unicode plugin in the NSIS installer with
I NSTALLER_CUSTOM NSI S_TOP_I NCLUDE.

Version 3.0.2 Stable Release (2018-01)

New Features

* M_ABMbdul e: : addRenpt eMbdul e: Connection can be SSL encrypted.
» Added i sMouseOver and i sDraggi ng fields to SoVi ew2DSl i der .

e Seti sFi |l ePat h attribute on icon path fields of SoVvi ew2DMenul t em
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Can link against the SoRenderers and SoOWEMModules libraries.
Use the http proxy configured on the system by default.

Automatically convert Python unicode strings to QByteArray in object wrappers using UTF-8
encoding.

SoCSO8DRender er can apply a LUT to the CSO rendering now if a CSO module sets the extra value
per path point.

Fixes

SoOrt hoVi ew2DBase did not update its fields sl i ceOri gi n2 and sl i ceOri gi n3 correctly.
Setting list values from NumPYy lists in Python wrappers could crash under certain circumstances.
Fixed MDL tag value auto completion in MATE.

Fixed crash when using ti t | eFi el d of box control.

Fixed incorrect parsing of Di r ect Di com nport config on MacOS.

Fixed an endless recursion in Python profiling when recursive object references were encountered.
Make MPR module work with left-handed coordinate systems.

Fixed a crash in the DynaCur ve module when the t i meDat a enum is changed.

Do never replace content of Debug Output when clicking links, always open in separate browser.
Support http and other Sphinx default roles in text of note items.

The editing dialog for note items didn't always show.

Fixed a restart issue with the MacOS Dock after adding items.

Fixed undoing of CSO changes not triggering the needed notifications.

Fix a bug in the item parser of SoVvi ew2DLegend.

Fixed light state leakage in SoPost Ef f ect Render er .

Fixed SoDept hPeel Render er rendering on Intel graphics by adding a depth bias.

Fixed crash in CSOConver t Tol mage when changing number of time points.

CSO soCener at or clears the CSOList if the updat eMbde is set to AUTO _CLEAR.

Fixed SoVi ew2DOver | ay MPR showing the wrong overlay when zooming in.

Module SoShadowvappi ng didn't work under SoG oup nodes.

Correctly resize PVLs of WEMSs in WVEMThr eshol d.

Changes to the upVect or of MPR module didn't trigger recomputation.
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 Fixed endoscopic rendering in GVR raycaster not clipping octree nodes correctly.
» Fixed crash on Intel graphics when using shaders without own uniforms.
» Avoid crash in VTKCowHairExample from welcome screen (only crashed on Nvidia graphics cards).

» Fixed wrong default memory cache size in IDE when main memory size is 16GB or more (on 64 bit
systems).

* Fixes to Python futurize.

 Fixed crash when listening to Shortcut events (which isn't a key event) in the EventFilter control. Also
added some more key code names for key events.

» Fixed cursor shapes not updating for Inventor viewers when rendered with a Renot ePanel Render er .

» ADK: Also sign files in TestCases directory of projects in the Projects directory of a package.

Version 3.0.1 Stable Release (2017-08)

New Features

» Added support for Visual Studio 2017. For this compiler we are abandoning our previous naming
scheme (Visual Studio 2015 had the id VC14), and name it VS2017 instead.

» Added KeepDi nensi on option to slab render modes of modules MPR and MPRLi ght to allow separate
depth or time projection.

* WEMBubdi vi de got support for localized subdivision using a PVL list.

» The module Sod ear Buf f er s got a dedicated dept h value to set the depth buffer to an explicit value.

» The module SoVi ew2DAnnot at i on got margin fields.

» Restored original behavior of MLABVacr oModul e: : addNot e() and MLABNot el t em : set Text () toadd
plain text notes (which is faster) and added new methods M_ABMacr oModul e: : addReSTNot e() and

MLABNot el t em : set ReSTText () to programmatically create and edit ReST notes.

e M.ABPackage: : i sUnder Ver si onCont r ol () also detects git repositories now.

Fixes

» Fixed a crash in SoW\EMRender er on deconstruction (when an input was still connected).
 Fixed a crash in CSOvoxel Cr op when no input was connected.

» Avoid crash in WEM mageDat a when filling a custom PVL but not specifying a name.

» Fixed value "bleeding" error in Fl oydSt ei nber g module.

» Fixed dependsOn mechanism on items of the Tool But t onG oup control.

» Fixed SoVi ew2DOver | ay MPR sometimes rendering the wrong overlay when using a lot of overlays.
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» Fixed WEMBubdi vi de sometimes not terminating when applied on non-closed WEMs.
» Fixed Movi ePl ayer control not working on Linux because of a missing library.

» Fixed MLVEMW apper : : get WEMPat chl ndex(i nt i d) which returned the total number of patches
instead of the index of the patch.

e Can disable Pylint checks also for the Py3k pass in MATE.

» Fixed Python auto-completion of Qt properties in MATE.

 Fixed jumping to error messages in the ToolRunner.

» Fixed some wrong cursor position problems on the network area in HiDPI mode.
» Fixed the "Save to Image" button of the Mat pl ot | i bCanvas control.

» Make the M._ENUM VALUE macro also work with C++-11 strongly typed enums.

» Speed-up of add-on installation on Windows.

* Some small module help updates.

Version 3.0 (2017-06)

The main reason for the change in the major version number is that MeVisLab is now based on Qt5.6.
This change also caused some other changes, so you should read the release notes carefully.

Qt5 Porting Issues

e The cl i ckedCommand and nouseBut t onC i ckedCommand of the ListView control only react on left-
click now. If you want to react on right-clicks, use the pr essedConmand or an EventFilter.

* We switched to a new OpenGL widget in Qt. In case of problems you can get back the old widget by
setting the environment variable MLAB_QI_OPENGL_W DGET to ol d.

» The (legacy) support for JavaScript scripting in modules has been removed entirely.

» ActiveX support has finally been dropped entirely.

Python 3 Switch Preparations

We are planning to switch from Python 2 to Python 3 with one of the next releases. To ease the switch
we made it possible to make the Python scripting code compatible with both versions.

For this, we introduced a Python 3 Compatibility Warnings option in the Preferences... dialog under
the Scripting section. This will emit warnings about non-compatible code when the code is executed.
This will also enable warnings about non-compatible code in MATE if Pylint is installed.

There is also a User Script under Scripting - Python 3 Support - Futurize Python Scripts that will
automatically convert your code to be compatible with Python 3. It is advisable to check the changes
though, since they sometimes tend to be in the category 'works, but is not pretty’, and can be done
better by a knowledgeable user.
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For more information see Preparing Python Scripts For Python 3.

PythonQt

The PythonQt wrappers for Qt have been upgraded to Qt5. PythonQt for Qt5 still follows the package
naming of Qt4, so, e.g., QW dget is still in @ Gui (instead of @ W dgets) and QnebVi ew is still in
Q WebKi t (instead of @ WebKi t W dget s) and so on.

Changed methods (old - new):

Q Core. Q@ir.convert Separators -> Q Core. QDir.toNativeSeparators
Q Cor e. QRegEXp. nunCaptures -> Q Core. QRegExp. capt ur eCount

Q Core. X .escape -> MAB. escapeString

Q Core. QText St ream wri t eBool ean() -> renmpved

Q Core. Qurl has been redesigned in Qt5 and the APl has changed substantially. The new class
QuUr | Query offers some methods that have been removed from Qur | .

PythonQt has the following new modules: @ Ml ti medi a, Q@ Qui ck, and @ Qi .

PythonQt now supports @ Core. Sl ot, Qt Core. Si gnal , Q Core. Property (compatible to PySide/
PyQt), and the creation of dynamic meta objects.

QSound has been moved to Q@ Mul ti nedi a.
Improved __nonzer o__ check in some PythonQt wrappers.

Added support for Python compare functions (__eq__, etc.) in QObject wrappers.

Fixes / Enhancements (MeVisLab)

IDE:

* The context menus of fields and modules have been re-worked to reduce the number of items. It
may take some time to get used to the new arrangement.

< Added a pr oj ect sSear chDept h tag to the Package.def file of each package to set the maximum
search depth for looking for projects in the Projects directory.

* The number of warnings and errors in the console is now displayed in the status bar of the IDE.
* MeVisLab now automatically handles UTF-8 files with BOM correctly.

» Added NetworkPanel step buttons to modules that switch their inputs (previously we only allowed
one button per module, now we can have a forward and a back button).

* MeVisLab now checks if an MDL tag may be specified multiple times.
< Unknown field types in the Interface section of a module give a warning now.

¢ Cannot specify Image, MLBase, or SoNode field types in the Parameters section of a module
anymore.

« The image cache can now be cleared from a context menu on the cache size display.
* Removed option to enable the classic ML host from preferences.

« Improved network notes, they now use Sphinx markup and can link to objects in the network.
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« Newly created note items are also placed at the mouse cursor if this option is enabled for modules.

« Added ai sFi | ePat h attribute for string fields in the Interface/Description section of modules. This
activates a special handling in Field controls and in the automatic panel, and tries to convert the
path value with MLAB. unexpandFi | ename when saved in a network file.

TestCaseManager:

¢ Code tests can now be run (and compiled!) from the TestCaseManager.

* Thetest case methods Base. veri f yTr ue and Base. veri f yFal se require the argument to be really
True or Fal se now.

* The TestCaseManager now shows the comments defined on a test case as tool-tip.

* Show micro second precision in logging time stamps.

e Support multi-selection of test cases.

» Test cases can now be organized in "sections" (per package).

« One can now select which packages should be visible in the TestCaseManager.

» Expected errors and warnings in a test are not marked as error in the MeVisLab console anymore.
* expect Error /expect | nf o/expect War ni ng should behave correctly now when used recursively.
MATE (integrated editor)

« Added highlighting and auto-completion for .mli/.mlinstall files.

< The integrated Python debugger can now break on Python warnings. This can be used to prepare
the switch to Python 3 (when Python 3 compatibility warnings are enabled).

¢ Python auto-completion runs in a separate process now which makes typing a much smoother
experience.

 MATE will save files automatically as UTF-8 (marked with a BOM at the start) if required by their
content.

« Added Extract Method and Rename refactoring functions for Python code.

¢ Can change the font size in MATE with Ctrl+mouse wheel.

« Pylint is installed with a fixed version to hopefully fix installation problems in the future.

C++ API changes

« Managed Interaction now allows to dynamically remove (or add) interactions from/to a node.

¢ Added a SO NODE_ADD_FI ELD CALLBACK macro to Inventor for easily calling a class method when
an Inventor field changes.

« Enabled C++-11 support.
e nl::Subl mage: : set Ori gi n keeps the original extent now.

¢ Added templated get TypedVal ue() method to classes ni : : BaseFi el d and SoSFM_Base.
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¢ Added aaddBase overloadtoni : : Fi el dCont ai ner thattakes a Ref Count edBasePt r as argument.
Also added addBaseW t hAl | owedType methods.

» Added support for replacing the page on the out put Subl mage in cal cul at eQut put Subl nage.
e get Ti | e calls can now take an optional progress update callback as argument.

Controls

* The EventFilter control gives more complete information about ContextMenu events.

¢ Added a cont ext MenuRequest edConmand to the ListView control.

* The MoviePlayer control has been re-implemented to use the multimedia framework of Qt.

¢ Added scripting method set | t eniTool Ti p to IconView control.

¢ Added aut omat i cPar ent CheckboxSt at e feature to the ItemModelView control which sets the
checkbox state of parent items according to the state of their children.

« Added aut oExpandToDept h attribute to the ltemModelView control.
¢ Added a new GUI Exanpl e module, removed the old Exanpl eGUl Scri pti ng.

< One has better control over icon sizes of button group controls with the new attributes i conw dt h,
i conHei ght, and useQOri gi nal | conSi zes.

DICOM support

« We can now decode RLE-lossless and JPEG-lossless image data in DICOM files.

< Improved performance when reading DICOM files.

« Dicom UID generation now uses a new prefix.

» Added support for OL and UC VRs in DcmTree library.

¢ Added new m :: Di conilr ee and m :: Mut abl eDi conilr ee Base objects to
MLDicomTreelmagePropertyExtension library, also added and improved wrappers for these
objects.

e Added modules d oneDiconilree, DiconreeToDummyl mage, Get Di conilr eeFroni mage,
LoadDi conilr ee, SaveDi conilr ee, and Set Di conilr eeOnl mage which use the new DICOM Base
objects.

¢ Added a Di confTagNanmes Python module with all known DICOM tag names as members.

Scripting

* M.AB. t er mi nat e now has an optional exit code argument.

e The preferences dialog gained an option to enable Python 3 compatibility warnings (under
Scripting).

¢ Added the new M_LABDi comglobal scripting object and moved DICOM related methods to it, keeping
the old methods in M_AB as forwards, added new t agl nf o() method.

* Added a warning if a control with the same name was already registered in an MDL panel.
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Added a no-op scripting method MLAB. nodul eLi teral () to mark module names for dependency
analysis.

Offering Principal Component Analysis via scripting on CSO, WEM, and XMarkers.

Added MLAB. macOpenFi | el nAppl i cation() scripting function for macOS.

Handle Syst enExi t Python exception correctly.

Can copyé&paste multi-line Python code into the scripting console and execute it normally now.
Many basic script wrappers can now return (or take) a NumPy array to improve performance.

Added scripting methods desaturatel mage, grayScal el mage, and bl endToCol or to
M_LABGr aphi c.

Added a method to the IconView control to change the Q nmage of an item.

Added Inventor scripting wrapper methods to get a full path from a SoPat h, and a quaternion from
an SbRot at i on.

Other fixes and improvements

We added support for a "CUDA" CONFIG option in .pro files (you still need to install CUDA, though).

Third-party libraries

Updated Qt to version 5.6.2.

Updated dcmtk to version decmtk-3.6.1_20160630.

Updated boost to version 1.62.

Added the boost_timer library to the possible CONFIG entries.
Updated Threading Building Blocks to version 2017 Update 3.
Updated OpenSSL to version 1.0.2k.

Updated zlib to version 1.2.11.

Updated libpng to version 1.4.20.

Updated libjpeg-turbo to version 1.4.90.

Added the icu unicode library.

Updated Crypto++ to version 5.6.5 and moved the include files to a sub-directory "crypto" (so you
need to adapt your includes if you used this library).

Python

» Updated NumPy to version 1.9.2.

» Updated Jinja to version 2.7.3.

» Updated Pygments to version 2.0.2.

» Updated docutils to version 0.12.
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Updated Sphinx to version 1.3.1.

Updated Mako to version 1.0.1.

Updated pip to version 8.1.2.

Added pyzmgq.

Fixes / Enhancements (Modules)

* SoView2D and extensions
* SoVi ew2D got support for Inventor picking when rendered in 3D.

* Added a f or cel mageUpdat e trigger field to SoVi ew2D which can be used to force an immediate
update to fields depending on the input image.

¢ Added the module SoVi ew2DArrowHeadSettings, used in SoVi ew2DVarkerEditor and
SoCSOAr r owedi t or .

* Added new module SoVi ew2DBut t on.
» Added depth visibility feature to SoVi ew2DLabel .
* Added new module SoVi ew2DG i d which draws a grid on the view.
» Added new module SoVi ew2DCur r ent St at e to get at pixel spacing and viewing area of a SoVi ew2D.
¢ Added new module Vi ew2Dl soCont our Shader .
« Added option usel nput Resol uti onl f Axi sAl i gned to the SoVi ew2DOver | ayMPR module.
» Other Open Inventor modules
¢ Added the Sod ear Buf f er s module.

¢ Created a new module | nt eracti veRanpLUT that is used in Vi ew2DExt ensi ons, Vi ew3D, and
M.I magel nspect or.

» Switched the zoom action of SoCaner al nt er acti on to be a managed offset action.

* Added SoUndoAct i ons module which provides a Managed Interaction frontend for the UndoManager
object.

e Can zoom (and rotate) with mouse wheel in SoExani ner Vi ewer if activated.
* Changed headlight handling in SoExani ner Vi ewer and SoCarer al nt er act i on.

* Added SeekToPoint pointing action to SoCaner al nt er acti on module (must be bound to mouse
button with Sol nt er act i onMappi ng).

e The SoPl aneDragger module got new fields enabl eMbuseOver Hi ghlighting and
enabl eMbuseCQver Cur sor.

» Fixed SoVol uneCut ti ng on Linux.

+ CSO
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e The SoCSCEI | i pseEdi t or can create circles on single click now and resize circles/ellipses around
their center.

« New a facility in CSO editor modules to control path point density.
« Added group merge mode to CSOver ge.

* Added new module SoCSCDr awOnSur f ace.

* Make SoCSO nageSt ati sti cs honor the time point of the CSO.

¢ Optimized CSOLi veW r eG aph.

« Added poi nt sPer MMargument to CSOList scripting wrappers.
WEM

« Added a Octasphere shape (sphere constructed from octants) and a Dodecahedron mode to
VEMnitialize.

¢ The first input of VEMVEr ge is now called i nViEMD.

« Added nor mal Mbde field to WVEMSaveAsU3D to support per-node and per-face normals.
« Added an option to VEM\bdi f y to sort the faces of all WEMPatches in the z-direction.
e WEMReducePol ygons can now also stop on a maximum error value for edges.

« Prevent smoothing and polygon reduction of the result of WEMvascul ar Syst emat the leaf points
by new option.

e Added WEMBuI geEdi t or modules for 2D and 3D editing.
« WEMThr eshol d will now intersect faces cleanly.

e Added a VEMThr eshol dToCSO module which allows to generate CSOs at the interval borders of a
PVL value set on the input WEM.

* VWEMO i pPl aneToVEEMcan return the clipped remainder and clipping cover in separate patches.
ML modules
e The Vi deoW it er modules can now also write separate image files.

e The Renot ePanel Renderi ng module can now handle nested GraphicsViews (this needs to be
activated with a flag).

« Added an option to Conput eConnect edConponent s to set image value or rank as default user data.
« Switched the St opvat ch module from using MemCache to ProcessAllPages.

» Added a Set Fi | eName module to override the filename associated with an image.

¢ Renot eRender i ng supports HiDPI screens now.

« Added support for tag name completion to Di coniTaghbdi fy.

e Added C, T, and U ramp to Test Pat t er n module.
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« Added field allowlInvalidinputs to Mer geRegi ons.

* Added Mar ker PCA module which does a principal component analysis on an XMarkerList.
» Speed up compare of DICOM trees in | mageConpar e nodul e.

» Added new module Conput eMaj or Axi s to compute extent of mask items in 2D.

* Added new module Tr ansf or mAor | dMatri x.

* Added a recursive filter mode to the I t emivbdel I tenFil ter.

e Subl mageSt ati sti cs can now compute statistics for multiple mask regions.

e Improved and renamed Eucl i deanDTF to Eucl i deanDi st anceTr ansf orm

¢ Added new module Si gnedEuc! i deanDi st anceTr ansf or m which does a distance transformation
to the inside and the outside of a mask image.

¢ Added module ChangePageExt ent which allows to change the page extent of an image per
dimension.

« Added i gnoreQri gi n option to Pyt honl mage module and PySubl mage class.

< Fixed an offset miscalculation in Ort hoRef or mat 3 leading to crashes for large images.
* Macro modules

e The Di conTagBr owser module can now sort by column.

* Added a 'finalize' section to the RunPyt honScri pt module.

* Added a onl ySet | f Changed flag to the Set t i ngsManager module.

Modules and Libraries Provided by Fraunhofer MEVIS

Miscellaneous
» Additions
« New module | rageCache that wraps different kinds of caches and provides additional auto update
modes (e.g., 'auto-update only if valid and different’) that can be helpful during prototyping, and a
CacheManager Python module that can be used to dynamically add caches to a network.

« New module | mageCacheFor Net wor kLoop that supports iterative updates in cyclic subnetworks.

* New modules CSO mageSt ati stics and CSO mageSt ati sti csOver Ti ne that calculate statistics
of CSOs with respect to a given image.

* New module CSOvoxel Crop and CSOWr | dCr op that take a CSOList and a bounding box (in voxel
or world coordinates, respectively) and removes all points from the CSO that are outside the box.

* New module CSOO f set that can shrink or extend CSOs anisotropically.
* New module CSOResanpl e to resample seed points in a CSO to a given distance.

« New module CSQODi f f er ence that computes the difference between two CSOs as open CSOs.
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e New module ModifyCSOvisualizationSettings that modifies certain properties of a
CSOVisualizationSettings object.

« New module CSOOr t hoEdi t or for to allow rendering and editing CSOs on an Ot hoVi ew2D.

* New module VEMO i pl magePl anesToCSOLi st that converts a WEM to a CSOList with CSOs on
the planes of an image.

* New module Set Mar ker Properti es to set common properties for all markers in a marker list.

« New module Extrapol at eXMar ker Li ne that extends a dotted line of XMarkers linearly in both
directions.

« New functionality and modules in and general overhaul of the test hierarchy analysis for complex
dependencies, i.e., the appl i cati onTest i ng Python package and the Test Hi er ar chy project.

« New modules for ListBase-derived list (e.g., XMarkerLists) handling:

e SplitList: Splits a list in two.

e Subl i st: Extracts a part of a list .

* ListActionl nspector: Shows info about the current action on the list.
« Other new modules:

* Det erm neTest sOf Mbdul e

* Creat eMdul eLi st

* CreateTest Cent er Test CaselLi st

* FilterModul eLi st

* Appl ySet Qper ati onToModul eLi st

e LoadStructuredLi st Fr omJSON

* SaveStructuredLi st ToJSON

* Fi ndPyt honCal | sl nDependenci es

* New Python classes Test Case, Modul eTest Case, and Al gorit hmvbdul eTest Case supporting
TestCenter tests that come in class form and support cleaner test setups (in fmeTestSupport).

« New user script ShowExanpl eNet wor kFor Sel ect edMbdul es.
« Added Python wrappers for most standard * Load, * Save and * Conpar e modules.
e Improvements & extensions

« Several improvements to the Al gori t hmvbdul e and Al gori t hmvacr oMbdul e base classes and the
corresponding wizards.

« The behavior of CSCLi st ToSt yl ePal ett e needed to be changed in order to fix several bugs in
palette generation. The output StylePalette is now resized correctly so it can be empty or it can
have less than 12 styles. In addition, palette colors and names are now cleared correctly before
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each update which may result in different outcome in existing networks. CSO labels are now also
set as style names in "CSO Id" and "Group Id" modes.

CSGshapeBasedl nt er pol at i on can now compute the distance transform based on the CSOs and
thus achieve sub-voxel accuracy.

CSOshapeBasedl! nt er pol ati on and | rageShapeBasedl nt er pol ati on now have an additional
distance map output and a "use distance to contour" flag.

CSOBool Op improvements.
CSOBoost Geonet ry can now optionally convert polygons to CSOs with a single seed point.

CSQOConver t ToXMar ker Li st now has an additional mode where the relative position of the marker
point in the CSO (start, inner, or end point) is stored as type.

XMar ker Li st Sort sorting is now stable.

XMar ker Li st Corpar e can how ignore marker type .

XMar ker Sanpl ePat t er n can now optionally process the whole input list.
Extended Cur veGener at or .

Extended Appl i cat i onVer si oni ngSupport Python module by a new VCSQuer y module obtaining
SVN revision infos for paths.

Fixed Boot st r ap update of trace images which failed if having averaged DTI data before.
Fi ber sToG aph now outputs graph usable by WEMVascularSystem.

Several improvements to the Modul eSuggest user script.

SoCSOwvanual Corr ect i onEdi t or : General overhaul and improvements.

Performance optimization of QuadratureFil ter .

Update of OpenCL stubs to current version (2.1) due to deprecated OpenCL 1.0, 1.1, and 1.2
methods.

Many network panels added or improved.

» Bug fixes

In SoRanpLUT, the range and width parameters were swapped in the mapping to the internal
RanpLUT module.

CSOVvoxel Set Li st | nf o now allows to select voxel set at index 0.
XMar ker Li st Fi | t er now sets the ListBase:ActNew action when updating its output.
XMar ker Li st Tr ansf or mat i on now copies the input marker IDs correctly to the output list.

XMar ker Sanpl ePat t er n now updates normal when changing i nput XMar ker | ndex.

DICOM related changes

* Rel easeTool sDI COM from Rel easeTool sDI COM h and its corresponding namespace have been
moved into the project DI COMTagTool s and its corresponding namespace in file ni DI COMragTool s. h.
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Renaming and rebuilding projects should solve all compile and linkage problems; the signature of
one tool function has changed:

o DCMIr eel nf o det er mi neDCMTT eel nf o( DCMTr ee: : Const _TreePtr dcnilree);
has been changed to
voi d det er mi neDCMTIr eel nf o( DCMIT ee: : Const _TreePtr dcnifree, DCMIreel nfo &dcnilr eel nf o) ;
It may be necessary to include the header file mi DI COMTT eel nf 0. h to compile this.

* Tools for conversion between ML and DICOM located in M_Mul ti Fi | eVol une have been moved
into new projects MLMLToDi conifool s and M_Di comloM.Tool s. If you only make use of such tool
functionality then you may reduce your project dependencies only to one or both of these projects

and remove M_LMul ti Fi | eVol une.

¢ Many functions require a Di comvessageCol | ect or (from project DI COMCachedl O) how which
collects possible issues and other messages. The former way to return a descriptive string has
been removed from a large number of functions.

Changes on DICOM related modules:

¢ New module Di conSEGSave for exporting DICOM SEG files, supporting the DICOM Segmentation
IOD.

e New module Mul ti Fi | eVol uneLi st SEGQut put for providing details on SEG files.
« New module Ml ti Fil eVol uneLi st Di agnosi sCut put: A diagnosis and analysis module for
MultFileVolumelList, providing for example some basic statistic and search functionality as well as

validity tests.

« New module Di conConfi gurabl eMessageFilter: for configuring messaging and logging of
modules using this.

e Di combdi fyMul ti Fi |l eVol umeExport provides an option to load MultiFileVolumeCache-files
now.

« Di conilr eeConpar e can detect differences in value multiplicity now.

« Di comMbdi fyl mageTagsPl ugi n created exception errors on files where NumberOfTags tags does
not have a value.

< Di conilr eel nf o and other modules posted unnecessary errors on empty file name selections and
disabled update modes when files still do not exist.

« Di comMbdi f yTagsPl ugi n module does not accept private element tag IDs with lower 8 bits < 0x10.

e Di comMul ti Fi | eVol uneLi st Export did not export pixel data any more if no ImageTagsPlugin
loaded them explicitly.

e MultiFileVol uneLi st*Qutput modules had an unbounded volume index and/or displayed
volumes out of range.

¢ Di cont Save modules have an 'updateDone' trigger output now.

e Di contSave (except of Di conSRSave) modules have an input connector for Di conTaghbdi fy
modules now.

< Di conilr eeVal i dat e does not post errors on default instantiation any more.
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Mul ti Fi | eVol umeLi st Qut put * modules provide the currently used Mul ti Fi | eVol uneLi st at a
Base output for convenience now.

Mul ti Fi | eVol umeLi st *Qut put modules have the functionality to display references to original
files/volumes now.

Fi | eLi st Fi | ter Pl ugi n has support for tag search in MF volumes as well as multi-value tag search
support now.

Di conSCSave doesn't save some tags anymore that are disallowed by the standard.
Di rect Di coml nport :

» Added some documentation about supported DICOM import functionality.

« Improved performance of loading .nii files.

 Fixed that Deformable Registration Object cannot be loaded.

 Fixed problems with non-bitmask / fractional SEG files.

» Fixed that same sized high dimensional (>4) NM DICOMs were sorted together to a broken
image .

 Fixed problems with separation of multi-segment SEG files.
 Fixed that unknown standard tags were shown as unknown private tags.
« Many optimizations in the import process have been implemented, especially on enhanced multi-

frame files and large series. 2D pixel data is mostly loaded on demand now, which can speed
up import times.

Caution

Errors and messages related to pixel data accesses in DICOM data do not appear
during import time any more but much later when data is accessed.

« When importing data via | mageLoad, DCMTK issues were not caughtin the Di r ect Di coml npor t
log stream but logged in the console.

« The panel has been modernized, many elements have been moved into specific dialogs which
can be opened with buttons or with double click on a volume in the volume list, all elements and
fields still exist; some buttons have been realized as more compact enumerator fields.

 Fixed that "Position Reference Indicator" tag was removed when importing Enhanced MF DICOM
files.

e DirectDi com nport and related Ml ti Fi | eVol uneLi st * Qut put modules produced too many/
much error output for a single error message.

e DirectDi com nport and it kl mageFi | eReader handle handle Sign Extensions of pixel data as
well as shifting now.

e Can read Parametric Maps now.

 Fixed that decomposing of enhanced multi-frame files did not maintain the structure of Functional
Group sequences.
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 Fixed that writing relative paths did not work for enhanced DICOM images.

e DirectDi com nport and other modules with bit-overlay outputs used SET instead of OR for
overlay merges.

« RWV (Real World Mapping Storage) data should not be handled as image data any more.

 Fixed error on valid import of Enhanced DICOM files with private tags in Functional Group macro
sequences.

 Fixed crashes while importing corrupted XA data.
e MultiFil eVol uneLi st SRQut put :

» Handles retired SR data more strictly now. The module has been revised to provide permission
flags which still allow retired structures.

Caution

The module is not backward compatible any more, check functionality and
reconfigure modules if they are stored in networks.

¢ Di conREGSave:

« Handling mismatch of MeVisLab Worldmatrix and DICOM world tags (ImagePositionPatient,
etc.). Source can be selected now.

» Di conREGSave and Di conSEGSave add tags of Common Instance Reference Module now.
e MiultiFileVoluneListDraftView
« Also supports other frame types than DICOM as well as enhanced multi-frame frames.
» The robustness against frames without Image information was improved.
» Other DICOM related fixes and changes:
« Some functionality has been moved to new or other existing libraries.
« The new Value Representation UR is handled in many places now.

« Many input fields (for example in Di conREGSave) check values with VR CS for standard compliance
now, invalid strings will not be saved any more.

Caution

If your application stored invalid strings before, this will not work any more. This
changes the behavior especially of Di cont Save modules.

* Known issues:

e Currently Di rectDi com nport cannot distinguish between DICOM images with RGBA value
representation - as for example stored by | mageSave - (which do not obey the DICOM standard)
and valid ones only having RGB photometric representation; therefore such images are shown
incorrectly.

e DirectDi com nport is missing support for "Philips3D" files.
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Release Notes

ITK

» Fixed a few misbehaving module operations.

» Minor changes and cleanups, scripts ported to Python.

VTK

Changes:

Updated VTK to version 7.1, of 2016-05-03.

Renamed conversion module module M.BaseToVTKPoints to the more correct name
M_BaseToVTKPol yDat a.

Dropped deprecation support for versions before MeVisLab 2.3.
Script components in generated module wrappers use Python instead of JavaScript now.

New i sFi | ePat h MDL feature is used for file names and paths. This may require a confirmation of
values in file and path fields when updating networks with stored paths.

Removed a number of wrappers for deprecated VTK classes and of many others which do not
make sense as wrapped modules. Also some deprecated and useless modules and fields have
been removed

* Caveats:

In some situations MeVisLab redraw events get lost when rendering objects in VTK renderers. This
can lead to missing redraws of the MeVisLab GUI. Dragging at application borders can resize and
redraw MeVisLab in such cases.

Some classes wrapped as VTK modules are still unstable or have missing example networks.

Many connectors and fields have changed. Usually they will automatically be reconnected to new
connectors, however this is not always possible. Thus stored networks may be affected or become
incompatible.

« If stored field names could not be restored, in most cases (re-)saving the network removes the
warnings.

« If connections cannot be restored, carefully check which one is missing. In most cases they can
be re-established manually.

Point Cloud Library

New module PCLSt ati stical QutlierRenoval which uses point neighborhood statistics to filter
outlier data.

New module PCLRadi usQut | i er Renoval which filters points in a cloud based on the number of
neighbors they have.

New module PCL83xLoader : Experimental loader for IMAGINEX Azimuth DELTA Sonar .837/.83B
file pairs.

PCLBase(hj ect W apper has a another set Poi nt Menber XYZI nt ensi t yRepl acenent function which
allows to set a larger point set at once from NumPy arrays.
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New third-party libraries in FMEWr k/ ThirdParty

» polar_decomp: ANSI C code from the article 'Polar Matrix Decomposition' by Ken Shoemake,
<shoemake@r aphi cs. ci s. upenn. edu> in 'Graphics Gems IV', Academic Press, 1994.

» httmock: A Python library for mocking requests.

» request: "HTTP for humans" Python module.

Windows Edition

* The Mesa OpenGL fallback driver has been updated to version 12.0.0.

» HiDPI screens are supported on Windows now. Some small bugs may still exist though, especially
for mixed display setups.

macOS Edition

Note
This release requires at least OS X 10.11.5 (El Capitan) and Xcode 8.1 for development.

* Full support for macOS 10.12 (Sierra).

» Updated the MeVisLab macOS Edition guide.

» Updated the OsiriX MeVisLab Bridge guide.

* The ToolRunner application may be used to setup Xcode workspaces for dependent or related
projects. See Creating Multi-Project Xcode Workspaces using ToolRunner in the MeVisLab 3.0
macOS Edition guide.

» The OsiriXBridge modules, the plugin, as well as the documentation have again been included into
MeVisLab. Support has been extended to Horos. The source codes are being published to the GitHub
community repository.

» For module development, the created Xcode projects will now build against the newest SDK shipped
with Xcode and set the deployment target to the OS release against which MeVisLab has been build.

Linux Edition

» One can create NetBeans C++ project files from .pro files now.

» Added command line option - no- opengl for running batch jobs on Linux.

ADK

» Make installation of applications possible without admin rights.
» One can create TestCenter addon installers for applications now.
* Improvements to .mlinstall/.mli files:

* Added a PREPROCESS_MKDI R command that creates a directory immediately when encountered.
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https://github.com/erich666/GraphicsGems/tree/master/gemsiv/polar_decomp
https://github.com/patrys/httmock
http://docs.python-requests.org/en/master/
http://mevislabdownloads.mevis.de/docs/current/FMEwork/ReleaseMeVis/Documentation/Publish/MacOSXGuide.pdf
http://mevislabdownloads.mevis.de/docs/current/FMEwork/ReleaseMeVis/Documentation/Publish/OsiriXMeVisLabBridge.pdf
http://mevislabdownloads.mevis.de/docs/current/FMEwork/ReleaseMeVis/Documentation/Publish/MacOSXGuide.pdf
http://mevislabdownloads.mevis.de/docs/current/FMEwork/ReleaseMeVis/Documentation/Publish/MacOSXGuide.pdf
https://www.horosproject.org
https://github.com/MeVisLab/communitymodules/tree/master/Community/General/Projects/OsiriXMeVisLabBridge/
https://github.com/MeVisLab/communitymodules/tree/master/Community/General/Projects/OsiriXMeVisLabBridge/

Release Notes

e Added a PREPROCESS CHECK EXECUTE command that executes a command immediately when
encountered and sets the LAST_EXI T_CODE variable.

¢ Only specific environment variables are automatically imported into .mlinstall/.mli files as is (mostly
those starting with MLAB_). All other environment variables need to be prefixed with ENV_.

» Created a MeVisLabAppConsole executable that writes output to the console on Windows.
» The ModuleDependencyAnalyzer collects *.ts (translation) files now.

» JavaScript files are not signed in installers anymore.

Releases before 3.0

For the release notes of older MeVisLab releases see this document.
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