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Introduction

« A Swiss Army knife for

exploring big big image data

FAST

Vaa3D visualizes and explores big 3D/4D/5D images
with giga-voxels and even tera-voxels, within seconds or
sub-seconds!

COOL

Vaa3D extracts complex surface objects from images,
and performs comprehensive analyses such as brain
connectome mapping.

EXTENSIBLE
100+ plugins for image acquisition, microsurgery, data
management and analysis, and massive-scale pipelining



Extensibility: Plugins

Plugins are independent with main program

1.Interact at dynamic library level (*.so/*.dll/*.dylib)
2.Addition/update of plugin does not require re-compiling
of main program

Vaa3D provide facilities that

1.automatically detect, load, and call plugins

2.reserves extensible interface for new plugins



Vaa3D architecture

Vaa3iD
vid_external vaaldd_tools
1
l ' ' '
v3d_main bin release_plugins hackathon bigneuron_ported

released plugin: hackathon and bigneuron ported:
1.Generally and usually use 1.they are third-party plugins
2.pre-built with binary, automatic built while compiling 2.we could write our own plugins there

3.need to compile manually



Usage of plugins: through main menu
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Usage of plugins: through command line

large scale data
Additional configurable parameters for some plugins
Better exception control

Speed up via parallelization



Usage of plugins: through command line

Full list of plugins:

e - + Arguments form is different for Windows
vaa3d -h (for Mac 0S and Linux) i
vaa3d_msvc.exe /h (for Windows)------------ '

Help information of a specific plugin:

vaa3dd -h -x <plugin_name> (for Mac 0S and Linux)
vaa3d_msvc.exe /h /x <plugin_name> (for Windows)



Usage of plugins: through command line

In Linux shell:

vaa3dd -h =x <plugin_name>
vaa3d -x <app2_so_path> -f app2 -1 <input_image> \
-0 <output_image> -p <marker_file> @ AUTO @ \

an example of the usage of plugin through python

(input swe, output swe, p=2, vaa3d=
plugin=

) :
cmd_str =

p = subprocess. check output (cmd_str. format (vaa3d, plugin, input_swc, output swc, p), shell=
D

__name ==
input dir =
output dir =

input_swc glob. glob (os. path. join(input_dir,

swefile = os. path. split(input_swc) [-1]

output_swc = os. 1. join(output_dir, swefile)
vs. path. e ' )

exec resample swc(input swe, outputiswc)



Finding out the specific plugin you want

* For built-in plugins:
* GUI: click Plug-ins, drop down and find the specific plugins

* Command line: vaa3d —h for information, or find plugin with specific name,
try:
* vaa3d-h | grep “keyword”
* vaa3d —x “plugin_path” —f help

* For third-party plugins:
* Go to the directory:
* vaa3d_tools/hackathon & vaa3d_tools/bigneuron_ported
* Search by keyword:

* Find vaa3d_tools/ -name “*keyword*” —type f



Usage of plugins: through command line-detailed

(base) yjz@yjz:~$ vaa3d -h -x resample_swc

[vaa3d]

[-h]

[-x]

[resample_swc]

Searching in ./plugins

Fail instantiation( Cannot load library /home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d
_external/bin/plugins/neuron_tracing/LCM_boost/1libLCM boost.so: (libopencv_core.
s0.3.0: cannot open shared object file: No such file or directory) ): "/home/y]j
z/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin/plugins/neuron_tracing/LCM_boost/1
ibLCM _boost.so"

Searching ./plugins done.

Current canonical path = [resample_swc]

plugin: /home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin/plugins/neuron_uti
lities/resample_swc/libresample_swc.so

resample
about
resample_swc
help

(base) yjz@yjz:~$ vaa3d -h | grep "resample_swc" :
Searching in ./plugins Plugln—path
Fail instantiation( Cannot load library /home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d
external/bin/plugins/neuron_tracing/LCM_boost/1ibLCM_boost.so: (libopencv_core.

s0.3.0: cannot open shared object file: No such file or directory) ): "/home/y]j

z/Softwares/Vaa3d/Ubuntu_v3d/v3d _external/bin/plugins/neuron_tracing/LCM boost/1

ibLCM_boost.so"

Searchina _/nlunins daone
$117 /home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin/plugins/neur
on_utilities/ /1ib .SO




Usage of plugins: through command line-detailed

(base) yjz@yjz:~$ vaa3d -x /home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin
/plugins/neuron_utilities/resample_swc/libresample_swc.so -f help

{vaasd]

[-x]
[/home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin/plugins/neuron_utilities/
resample_swc/libresample_swc.so]

/home /yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin/plugins/ne
uron_utilities/resample_swc/libresample_swc.so
>>key S5t P
call plugin function ...
Searching in ./plugins ° ° M
Fail instantiation( Cannot load library /home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d Commando VIeW the plugln usage
external/bin/plugins/neuron_tracing/LCM_boost/1libLCM_boost.so: (libopencv_core.
s0.3.0: cannot open shared object file: No such file or directory) ): "/home/yj
z/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin/plugins/neuron_tracing/LCM_boost/1
ibLCM_boost.so"
Searching ./plugins done.
Current canonical path = [libresample_swc.so]
Searching in ./plugins
Fail instantiation( Cannot load library /home/yjz/Softwares/vVaa3d/Ubuntu_v3d/v3d
external/bin/plugins/neuron_tracing/LCM_boost/1libLCM_boost.so: (libopencv_core.
s0.3.0: cannot open shared object file: No such file or directory) ): "/home/yj
z/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin/plugins/neuron_tracing/LCM _boost/1
ibLCM_boost.so"
Searching ./plugins done.
plugins

callPluginFunc fullpath: "/home/yjz/Softwares/Vaa3d/Ubuntu_v3d/v3d_external/bin Usage and DemO

/plugins/neuron_utilities/resample_swc/libresample_swc.so"

(version 1.0) Resample points in a swc file subject to a fixed step length. Deve
loped by Yinan Wan 2012-03-02
usage:

-f <function_name>: resample_swc

-1 <input_file_name>: input .swc

-0 <output_file_name>: (not required) resampled swc file. DEFAULT:
utName_resampled.swc'

-p <step_length>: step length for resampling.
Demo: v3d -x resample_swc -f resample_swc -i test.swc -o test _resampled.swc -p 1

inp

Fail to call plugin function.
**** the plugin preprocessing takes [ 11 milliseconds]
Starting Vaa3D version checker...




Write our own plugin

File Image/Data Visuali
Qt

i),
Image data

“iews [XT: upper-lef] [7Vi up

¢ F@%

L ¥

Information of your selection

“oel type: UINTS; Tri-view!
1

Foeus: (16, 16, 16) RGB = (
Channel min/max: €1 [min
max=5];

Defined marker Tocation:

Plug-in manager
Re-scan all phigins
Recently used phigins
Most used plugins

_Vaa3D_plugin_creator
“AllenApRS
celegans
cell_eounting
colar_chanmel
dara_ 10
data_type

FlyWorkstation_urlities

image_analysis
image_blending
image_edge detection
image_filters
image_geomemry
image_projection
image_registration
image_resolution
image_ROI
image_segmentation
image_threshalding
limker_file
marker_utilities

mise
movies_and_snapshots
neuran_stitch
neuron_toolbox
neuron_tracing
neuron_utilities
pixe]_int=nsity
shape_analysis
symapse_detector
Syme_Views

test

Clear used phugins history

ptions

Forcus Coordinates

I ereate plugin I [
‘CTEALE PIUg fOT NMELTON recomstyuetion

create phugin for neuran machine learning

about

Zoom (Regular x1/4~x&, Looking glass x4)
GO xv-plame
T z-plane
GO ] xzplme

PR

[ Tri-view zoom=1. Click 1o set. l

Chamnels (1) | Intensiy | bise |

SR o1 V) = @ pax
) sum
=| © Mean
oIt

) Index

VR ¥G ¥B Reset | | o~255

Vea3D Plugininerface Demos

Landmark controls

Coeny [ | ot ][ e |

[ Landmark/Atlas/Color Manager J

[ Seein 3D ]

[ . |

] U : At —
e . Plugln Creator Dialog

Flugin Iame :

Flugin Class Mame

Window Title
Flugin Description
Flugin Date :

Flugin Author :

=

[ TestPlugin

[This is Test Plugin

[ZESt plugin, you can use it as a demo,

[ 2021-9-24

Write some

[ YourlMame

information

Waa3D whole-project path ¢ l_vzd.vad_externall [

Ivlenua List:

Func List :

[ menul menuz?

[ funcl func2

Save Folder :

cancel

| |

]
|
|
|
|
|
|
|
]
]

Select your own

path(usually include in
the hackathon file)




Write our own plugin

Information *

7 Files: . .
\l) o g There are three files in
UEHE AT 27 > your own selected path

test.pro

have been saved to directory:
[#home /yjz/ Softwares, Wfaa3d/Ubuntu_v3d/vaa3d tools/hackathontest workshop].

You can go to that folder now and run the following command to build the plugin
[assuming you have Ot installed and gee/make on your computer
Ilac LimuAWindows )

>qmake
=make [or change to nmake -f Makefile Release for ingtance for Windows)

test pln in.cpp test plugin.h test. pro




Write our own plugin

QStringList TestPlugi

QStringlLis

QWidge

r:menulis

V3

’luginCal 1back:

s in GUI

tems for any
DOSes

Al action(s) of
u item

al action(s) of
ction

We could write needed
function in test_plugin.cpp



Write our own plugin

your own method in GUI

pur own method in Function

Writing example plugin:
“Hello world”

And compile manually

After writing plugin: “Hello
world”

Using gqmake command in
your path and then make



Our own plugin result
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Thank you !



