
Creating a Subproject



Right click on plugins, 
choose New Subproject



Choose C++ Library



The type should be 
Shared Library

Make sure to create 
your plugin in the 
mne_scan/plugins 
directory



Check off QtCore and 
QtWidgets

If you know now that 
you’ll need other 
libraries, go ahead and 
check them off too, 
otherwise they can be 
added later as need 
arises



When choosing a class 
name, be sure to obey 
MNE-CPP coding 
conventions



Nothing needs to be 
done here. Click Finish.



Linking MNE Libraries



1. Modify your 
plugin’s .pro file to 
include mne-cpp.pri

2. Right click on your 
plugin’s folder and run 
qmake to make these 
changes take effect

Adding MNE Libraries



3. Add this chunk of code to the .pro file. Most of it can 
be copied from the .pro file of another mne_scan plugin

MNE_LIBRARY_DIR, MNE_INCLUDE_DIR, etc. are compiler macros defined in mne-cpp.pri

Files meant for debug builds have a “d” on the endExecuted on debug builds

Executed on release builds



4. In the header file of your class, add an include 
statement for either IAlgorithm.h or ISensor.h

5. Run qmake on the top level mne-cpp folder, then 
Build All. Cleaning may help if you encounter linker 
errors. If you try to build just your plugin before building 
the rest of the project, it will not be able to find the files 
that you pointed to in the .pro file because they don’t 
exist yet.

At this point you should be able to compile without 
errors



Subclassing IPlugin



Mark your class as a public subclass of IAlgorithm or ISensor
Add the 3 compiler macros shown here



Add a new Empty File to your plugin.
This will be the .json file that we specified in the last step.



Give it the same name 
you specified previously



If you try to build now, you will get an error about 
not being able to instantiate a virtual class

This error is because we have not implemented all 
the member functions detailed in IAlgroithm.h

The .json file is completely 
empty in most cases. Don’t 
worry, you’re not missing 

any steps.



Hold Ctrl (or Cmnd) and click on IAlgorithm to jump 
to its header file and see its member functions.

All of the public functions marked virtual must be 
implemented by our plugin before it will build.



The ‘virtual’ keyword indicates that 
the function is undefined for the 

base class IAlgorithm, but any class 
that is derived from IAlgorithm must 

implement the function

TIP:

Split Side by Side to make seeing 
which functions you need easier



Add all of the members defined in IAlgorithm.

The functions will be slightly different for 
ISensor.

Mark members with virtual to 
indicate that they are counterparts 

to the virtual functions in IAlgorithm



If you try to build now, you should get 
unresolved external symbol errors.

These errors happen because the functions 
have been defined in the header, but there is 
no implementation in the source files yet.

If you get a
‘cannot instantiate abstract class’ 

error, see the next slide for 
troubleshooting



If any virtual functions are missing, you will 
get a ‘cannot instantiate abstract class’ error.

Right click on the error and choose show 
ouput to see a list of missing members.

run() is commented out to cause a build error



In the source file, add function stubs for all of 
the member functions we just defined.

You should now be able to build without errors!
Now would be a good time to git commit.

Adding this namespace means you can just type IPlugin instead of SCSHAREDLIB::IPlugin

Disclaimer: 
You should follow proper coding convention and avoid writing 
one line functions like this. This was done for the sake of making 
the code compact for this guide.

Tip: 
You can steal a lot of this code from the dummytoolbox plugin.



1. Rebuild mne-cpp

2. Look in mne-cpp-master/bin for 
mne_scan.exe or mne_scand.exe and run one of 
them

3. You should now be able to see your plugin 
and add it to the stage



Adding a GUI



Add a new file to your plugin subproject.
Choose Qt Designer Form Class.

We are going to replace 
QWidget here with our own 
subclass of QWidget



Choose Widget and click Next



Give your new class a descriptive name 
that makes it clear what it is for

Tip:
Create a new folder inside your plugin’s folder 
and keep all your form files inside it. This will 
help keep your project organized and 
navigable.



Open the .ui file for your new class and 
drag some UI components from the 
left side onto the window.

For additional info on constraining UI components 
position, fire up your favorite search engine. 
There are lots of good Qt guides out there.



Add in include for the new class in your plugin’s header file.

Reason:
We’re doing this so that we can access our 
new GUI class from within the Source file of 
our plugin.

All includes are declared in Header files. 
Source files can then access everything by 
including just the Header file.



Update the setupWidget() method to return an instance of 
the class we just created, and try building again



Run mne_scan.exe, drop your 
plugin on the stage, and now 
you should see your first GUI.



We need references to these UI 
components so that we can program them, 
but where are they?

Qt automatically generates a header file 
named ui_yourlcassname.h in your project’s 
home directory. It doesn’t appear in Qt’s file 
browser because you’re not intended to 
edit it manually



Return to your UI’s Header file 
and ctrl + click on ExampleGUI



We’re especially interested in these buttons 
and the number LCD

setupUi is run when the widget is created

Code in retranslateUi is run when the 
window is resized



Go back to designer and change 
the names of the buttons. 
Rebuild.



If you look back in ui_yourclass.h, you’ll that 
the names of the buttons have ben updated

If you try to modify this file manually, all 
your changes will be overwritten the next 
time you build. Make all changes through 
Designer.



Change the names of your UI 
components to something more 
meaningful.



Head to your UI’s source file 
and connect the buttons to 
some functions

This syntax links a signal emitted from a button to a function belonging to 
ExampleGUI (this) called incrementLcd.

The released() function is built-in, but we need to create



Declare our two 
new functions 
in the Header

And implement them 
in the Source file



Run mne_scan.exe and confirm 
that your buttons are working 
now. You should be able to 
increase and decrease the 
number on the LCD by pressing 
the two buttons

Next we’ll create a toolbar item 
that opens another window



Tip:

In Qt, strings that will be shown to the user 
should be wrapped in tr(). This makes the 
strings translatable if somebody ever needs 
to translate your plugin into another 
language.

Next:

Right now your toolbar button doesn’t do 
anything. Next we’ll create another widget 
for it to open.



Once again, right click on your 
plugin’s folder and chose to add 
a new Qt Designer Form Class



The class will once again be 
derived from Widget



Choose a descriptive name, and 
don’t forget to set the path to 
your FormFiles folder



Add two radio buttons to the UI 
and change their names to 
something meaningful



1. Include the new class

2. Declare a new method

3. Implement it



4. Connect the settings button 
to the function we just created



The settings button should now open your 
new settings widget.



Accessing Measurement Data



We’re going to need access two 
classes from the measurement 
generics libraries, so import 
them into your plugin’s header. If you haven’t already, add using 

namespace SCSHAREDLIB to 
make accessing members of 
that namespace more 
convenient within this file



Next up we need to add a few 
private variable declarations

These variable names follow MNE-CPP 
coding convention



Use namespaces for SCMEASLIB and IOBUFFER so 
you don’t have to type too much

Add initialization for each of the variables we just defined 
to the class Constructor. 

Variables can also be initialized within the 
body of the function, but MNE’s coding 
conventions prefer the syntax used here.

TIP:
Now is also a good time to perform a 
build just to make sure you haven’t 
broken anything.



Add a declaration for and stub out a function called 
update that takes a NewMeasurement shared pointer.

This method will be called whenever a new sample is 
delivered to our plugin.



init() is called when the plugin is dropped onto the stage. 
In this method we need to add a new input, an output, 
and set it up so that our update function is called 
whenever we are notified of new data

Note:
We’re going to feed the input data straight into the 
output. This plugin will analyze the data without 
modifying it. If you wish to create a plugin that 
does modify the data (such as a filter), you’ll need 
to make changes to this code.



Rebuild, and then check to 
ensure that you are now link 
input and outputs for your plugin



Add a print statement to your 
function and run the Fiff
Simulator to check if the update 
function is being called as 
expected

Warning:
You will not be able to run the Fiff
Simulator if you have not downloaded 
the sample data and placed it in the 
correct directory. See the Wiki for full 
instructions.



Add the code shown here to your 
plugins update method.

We are now filling up the 
buffer with data as it flows in, 
but we are not doing anything 
to process it yet



IAｌgorithm.h

We see in the header for IAlgorithm that MNE 
plugins are subclassed off QThread. There are a 
few important points that we can glean from this 
header.

1. run() is automatically called after start()

2. Processing of data in the buffer should be 
performed in run()

3. We should not return from run() while we 
expect work to be done

4. The plugin thread needs to be stopped 
somewhere 



1. Add the code shown here to 
your plugin’s start method. 
Starting the thread will 
automatically trigger the run() 
method.

Warning:
It is important that we use the QThread:: 
namespace to specify that we mean the 
start() method inherited from QThread as 
opposed to the method we’re currently 
creating.



2. Add the code shown here to 
your plugins update method.

3. Note that we never return from 
run() unless isRunning is set to false



4. Use the stop() function as a 
place to stop the thread by 
forcing run() to return.



Call the stop function from the 
class destructor

If the user closes the window without 
pressing the stop button, the plugin 
could be released from memory 
before the thread is stopped. This will 
ensure stop is always called first.

We now have the plug setup to begin 
running, push fresh measurements 
onto a buffer, and stop when 
commanded to.

The final steps are getting data out of 
the buffer, processing it, and sending 
the output to other plugins.



Go back to our // TODO: 
comment and add in the 
following



If you attach your plugin to the Fiff
Simulator, you should now see that 
the peaks are flipped upside down as 
a result of the multiplication that we 
performed in our run() method.

If you run into problems, try 
attaching the debugger and placing 
breakpoints in update() and run() to 
see what’s going on. Also make sure 
that the real time server is running 

properly, and that you open 
mne_scan after the server.



Output Window



MNE Scan is configured to 
automatically provide a plotting UI 

for your plugins when they are 
running. 

In this final section we’re going to 
cover how to use your own UI, and 

how to access variables set in the UI 
during processing



In this function from 
applications/mne_scan/libs/scShared/Sources/Management
/displaymanager.cpp we can see that when the run button is 
pressed, mne_scan cycles through all the outputs and 
creates a real time widget for that plugin based on the type 
of data that the output is

If your plugin absolutely must use the main widow, you’ll 
have to modify this function.

For most cases, it’s probably appropriate to simply create an 
extra widow and show what your plugin is doing there. 
That’s what we’ll do here.



Right click on exampleplugin’s
folder and add a new file 



Choose Qt Designer Form Class



We’ll just use an empty Widget



Give it a name and don’t forget to 
change the path to FormFiles/



Add a text label and a text edit to 
the new form file.

The label will show information about the 
selected channel and the text edit will 
show measurement values from the 
selected channel



The first step is to make this new window 
appear when the plugin starts.

Import the new file into your 
plugin’s header file.



In the source file’s start() method, 
add code to create and show the 
output window we just created.



Build and run. Verify that the 
window opens when the 

simulator starts.

Next we’re going to add some methods 
for changing the text in this window.



Add declarations in the header file

Flesh out the functions in the source file



We need to be able to 
access the output 
widget outside of start(), 
so add a pointer to it in 
the properties section of 
your plugin’s header file

When the widget is 
created, set the new 
pointer property

Now we can access the 
output widget from 
within the run command

Pick a channel to write 
out to the new window 
and send a value.



Build and run to see the 
data stream out in the 
output window



Settings



The next step is to make the buttons in 
the settings window affect the output.

We’re going to make the output text print 
in the color of the checked radio button.



Add a private variable for the 
output color and a public 
function for changing it in 
the header

Add an implementation for 
the function in the source 
file

Sidenote:
Why not just make the variable public 
and not a function at all? 

With this setup, we can freely modify our 
internal variables and what happens 
within the changeColor() method, and it 
will not cause problems for any other 
classes. If other classes were allowed 
direct access to the variable, then 
modifications to exampleplugin.cpp could  
reverberate across other classes. 

This also allows us to take an action when 
the variable changes. If we just set the 
variable directly, it’s more difficult to 
trigger events.



Edit both the header and source file of the 
output widget to include a QColor argument 
in the print measurement method.

This will allow us to pass the color into 
the output widget easily and make it 
different for each measurement

Add a line to set the text color



If you try to build now you will get an 
error because we haven’t updated the 
spot where we call the function we just 
modified

Hop back to your plugin’s source file and add 
a color argument to print

We also need to add an initializer 
for the color variable added 
previously



Output should now print in red by default

Next we’ll setup the settings window to 
call the changeColor method we added.



In the Form Editor, right click on one of the 
radio buttons and choose Go to slot…



Select clicked()



Confirm that a new method was 
automatically added to your settings widget. 

This is an alternative to connecting a 
signal and slot in the constructor method.



Repeat for the other radio button as well

We want to call changeColor in these 
methods, but to do that we need a 
reference to our plugin.

The way we’ll accomplish that is by 
adding an owner argument to the class 
constructor and saving it in a property.



Import exampleplugin.h to get compiler access to the class

Add a new owner argument to the constructor

We also need to update the 
constructor in the source file

And change anywhere that we call 
the constructor



If you try to build now, you’re going to get 
a waterfall of errors. It’s not obvious, but 
the reason why is because of a circular 
reference. 

exampleplugin.h imports settingswidget.h, 
but settingswidget.h also imports 
exampleplugin.h.

To resolve the conflict, add a 
predeclaration of the ExamplePlugin class 
to the top of settingswidget.h

Predeclare ExamplePlugin



Add a private property that points 
to ExamplePlugin

Inside of the constructor, set the 
new variable to the owner passed 
in when the window is created.



Finally, fill in the button functions 
to change the color that gets 
passed to the output window.



If you open the settings window before 
running the plugin, it will remain open 
and you’ll be able to change the output 
color in real time

Our last task is to make the numbers 
displayed correspond to the channel 
selected by the LCD and up/down arrows 
that we created previously

Extra:
QSettings can be used to save and load 
settings between sessions. Look at other 
plugins for examples of how it’s used.



Add a private variable for the 
output channel 

Make sure to initialize it in the 
constructor



Likewise, add a public setter function

And an implementation for it

Next Up:
We also need a reference to the 
plugin within the settings widget to 
call this new function



1. Import the plugin header

2. Pre-declare the class to 
resolve circular referencing

3. Add a new argument 
to the constructor 

4. Declare a new private 
property to hold a 
pointer to the plugin

5. In the constructor implementation, 
set the owner property

6. Update the setupWidget() function 
to match the new constructor

7. Build to check if you did everything 
correctly



In the increment and 
decrement methods, 
change the channel of 
the plugin.



Also, add a call to changeChannel
at the same time we create the 
widget. This will ensure the 
channel label is set when the 
window first appears



If your text label is truncated, you 
may need to increase its bounds in 
the form file



Congratulations!

You’ve completed your first MNE 
Scan plugin


