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Vaa3D System Structure

• Feature
• Cross-platform supported by Qt and 

OpenGL

• Visualize volume image and surface 
object seamlessly

• Integrated into the image analysis 
pipeline

• Support 3D image marker visualization

• Support SWC object visualization
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1. Vaa3D MainWindow

2. Menu Bar

3. Tri-view Window

4. V3dr_MainWindow(3D)

5. V3dr_GLWidget

6. V3dr_Control_Signal

Vaa3d Widgets



3D-view pipeline Tri-view

3D-view
(UI widget)

Shared data

GL widget
(GL context, 

rotation, shift, zoom )

Renderer
(GL 1.x path,
GL 2.x path)
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Data exchange

Paint event
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Draw volume
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Draw surf objects
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Draw markers

Boundin
g box,
axes
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Post 
processing
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Plug-in 
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Plug-in
Post processing

Color mapping
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Marker, curve 
definition• Renderer acts as a 

paintbrush

• Functions like 
maker or drawing 
curves are 
accomplished 
through Hit event

• Surface objects 
and Plug-in base 
on Paint event



Pay attention  to the ‘Path’ : V3dR_MainWindow-->V3dR_GLWidget-->RendererX

Code Visualization



• Renderer is base for rendering
• Renderer_gl1 inherited from Renderer, is the drawing body, which can be subdivided into:

• Renderer_tex : Volume rendering 

• Renderer_obj : Surface object rendering;    

• Renderer_hit:  object selection and the functions of object’s context menu

• Renderer_gl2 is used for subsequent additions to some functions



Some previously existing problems for 
building Vaa3D

• On any platform: building Vaa3D relies on Qt4, which is very much
outdated

• On Windows: building Vaa3D relies on outdated Visual Studio 
environment (e.g. VS2013)

• On latest versions of macOS: Vaa3D cannot be built (root cause is the
using of Qt4)



Replacing Visual Studio with Mingw on
Windows platform

• Status: completed

• Now Vaa3D compilation on Windows is more simplified, forward
compatible, and no longer needs Visual Studio

• In order to build the Vaa3D core program using Mingw, we have:
• Built all the 3rd party libs in Mingw

• Fixed OpenVR in Mingw environment



Vaa3D Dependency Library
Step

• Open Cmake gui, select the file path of  source 
code and determine the path of the generated 
file

• Click the configure and generate, the makefile
file will be built

• Open the CMD, go to the appropriate Build file 
and execute the following command:

• make or mingw32-make



Upgrading Qt from Version 4 to Version 6

• 3drendered,terafly comment

• Qt4 - Qt6 syntax update, some functions under qt4, in qt6 is 
deprecated

• Un-comment

• Recompile all plugins



What we need:
1. Source code of 
Vaa3D(Qt6)
2. Qt6 & QtCreator
3. Just click run

Compile qt6 version of vaa3d on Windows environment



Mac Vaa3d



Compile qt6 version of vaa3d on Mac environment



Running qt4 version of vaa3d on Mac



Vaa3d Principle of the plug-in implementation

• The new plugins all inherit from the V3DPluginInterface2_1 class, and 
V3DPluginInterface2_1 inherits from the V3DPluginInterface2 class, which 
contains several virtual functions that we need

• Take the domenu function for example, the virtual function has the 
V3DPluginCallback2 data type inside



• Then, the V3DPluginCallback2 class is defined in v3d_interface.h and inherits from the 
V3DPluginCallback class, there are various virtual functions inside that can be called 
when writing plugins



Vaa3D(Qt6) plugin build method

1. In pro file, it is necessary to add QT += widgets. When this module is included, qmake (makefile) 
will set the include path and lib path, also set the libs when linking. 

2. The plug-in class written needs to inherit from the V3DPluginInterface2_1 class and also declare 
" Q_PLUGIN_METADATA(IID"com.janelia.v3d.V3DPluginInterface/2.1") " inside the class

3.  Macro ‘Q_EXPORT_PLUGIN2’ is obsolete in the cpp file, just comment it out



e.g. Plugin: Gaussian_Filter

.pro file



.h file



.cpp file



After build, the .dll and .a 
files will be automatically 
generated in the bin
directory

The plugin will be ready 
for use

Windows:



Mac

The steps to compile the 
plugin for Mac are exactly 
the same as for windows, 
generating a dylib type 
dynamic library.



https://github.com/Vaa3D/v3d_external/tree/Qt6

Qt6 Vaa3d



https://www.nitrc.org

Forum



Thanks !


