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What is AnyWave?

AnyWave is a free, multi-platform software that can be used to visualize electrophysiological data, as
well as being used as a development framework in order to build custom plug-ins.

AnyWave uses plug-ins to load or write files formats. A set of reader and writer plug-ins is bundled
with AnyWave and brings the possibility to read several EEG or MEG manufacturers’ formats.

The plug-ins are also used to add entirely new signal processing, data analysis and visualization
capabilities to AnyWave.

AnyWave opens and displays the contents of EEG or MEG files. Acquired signals are then displayed by
AnyWave as well as markers that might be stored in the file.

Markers can be read from a file, added by the user or even by a signal processing plug-in.
Markers can be saved to or loaded from a specific AnyWave format.

AnyWave home directories

AnyWave creates directories inside the user’s home directory.
Using the Unix file system notation, the directories created are:
/home/user/AnyWave/Montages

/home/user/AnyWave/Markers

/home/user/AnyWave/Setups

/home/user/AnyWave/Plugins
/home/user/AnyWave/Plugins/MATLAB (put here MATLAB plugins)
/home/user/AnyWave/Plugins/Python (put here Python plugins)
/home/user/AnyWave/Work

On Windows, replace home/user by “My Documents”; on Mac OS X, it will be in the /Users/user.

Montages:
AnyWave allows the user to save and load custom montages, and the default location for theses files

is the Montages folder. All Montages saved in this directory will be easily accessible within AnyWave.
Note that Montages files located in the current open data file’s folder; will become accessible as well.

Markers:
This is the place where AnyWave will save files related to marker’s management. For example, rules
created by the user to filter markers.

Setups:
AnyWave also allows users to save custom display setups, and these files, by default, will be saved

and loaded from the Setups folder.

Plugins:
Users may provide their own plug-ins, and AnyWave will look in this folder when it starts. This

directory can be empty. It’s up to the user to place some custom plug-ins for AnyWave here. This is a
convenient way to set user specific plug-ins that will only be available to the user and not for all
people that may use the computer.



Work:

This is the place where custom signal processing plug-ins may save temporary files. When AnyWave
launches a signal processing plug-in, a sub-directory with the name of the plug-in is created in order
for the plug-in to use it as a temporary directory.

Opening a file in AnyWave
This is the first action you will do after launching AnyWave: select the File menu and then choose
Open. You can also click on the small button in the toolbar, which is a shortcut for opening a file:
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Figure 1

Quick re-open a recent file
AnyWave also keeps tracks of the ten most recently opened files and offers a shortcut to re-open
one of those previous files easily by clicking the File menu and then clicking Recent files.
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Viewing the content of a file
If a file was successfully open, then you should see its content. By default, is the file is open for the
first time, with the default montage, then AnyWave will show MEG;EEG;SEEG channels found in the
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The figure 3 shows the content of a Micromed .trc file containing EEG traces.

Choose what you want to view and how
Just below the traces, you can see some widgets which allow choosing some display options for the
traces:
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Let’s focus on the right part of this button bar, and particularly on the eye button. One click on this
button will open a graphics interface allowing choosing how we want to see the traces displayed in
the view but also what kind of traces we want to see.
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Figure 5

The figure 5 shows the default options set by AnyWave for a signal view.

- On the top left part, we are able to change the time grid settings (hide it or not, display seconds
number or not).

- On the top center part, we can set the way markers are displayed over the traces (Show their label
or not, show the associated value or not).

We will see what markers are and how to handle them later in the documentation.

- On the top right part, we can set how we want to view the traces:

It is possible to limit the maximum number of channels to be displayed within the current view. By
default, AnyWave will limit this number to 40.

It is possible to hide the channels labels. By default the channel label or electrode name is shown.
It is possible to stack traces of the same type. By default, this option is disabled.

On the left middle part, it is possible to choose if we want to see the marker bar below the traces or
not. The marker bar is a quick reminder displaying small markers representation UNDER the traces to
not confuse too much the view.

On the bottom part of this windows, we can choose what king of channels or traces we want to see
in the current view:
- By default, as already explained, EEG, MEG and SEEG channels are shown.



Change the signals gains or amplitude scales
Let’s focus on the toolbar above the view:
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Figure 6

AnyWave can handle several kinds of channels or traces that may be stored in the data file. To
quickly rise or low the amplitudes scales for all types of channels, press the + or — buttons located
around the Gain button.

However, when dealing with several views displaying several types of data (for example if the view is
displaying EEG signals and MEG signals), this action will rise or low the amplitudes of ALL the signals
(EEG and MEG). In this case, it is suggested to use the Gain button to manually specify the amplitude
scale for a particular channel type.

Note: It is not advised to display EEG and MEG channels within the same view. It is better use several

views.

Changing the time scale

AnyWave uses a time scale expressed in seconds by centimeters. This is a legacy of the old EEG paper
recording machines. This allows clinicians to properly see the signals even when resizing the views.
Let’s look again to the toolbar located above the signals:
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The default setting is 0.5s by centimeter but the user can change that value to zoom in or out (in
time) the signals.

Note that when the time scale is very low, AnyWave will displays a time grid with vertical lines
marking every 100ms.

Adding/Removing signal views

When dealing with several type of channels in a data file, it is more suitable to use a specify signal
view for each type of channels.

AnyWave only shows one signal view by default when opening a file for the first time, but it is easy to
add a new view.

Let’s focus on the toolbar located above the menu bar:
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Figure 8

Clicking on the Add View button will allow the user to add a new signal view and to select which type
of channels he wants to view in it. When dealing with several views, it is also possible to choose how
to align them.

Note that each view may have different settings, time scales and amplitude scales.




To remove a view, click on the view using the right mouse button and choose:
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Note: If there is only one view left, you won’t be able to close it.

Synchronizing/Desynchronizing views

By default, when adding a new view, AnyWave will consider it to be synchronized with the other
views: when the user changes the viewing position in a view, all the other views will be set to the
same position in the file.

It is possible to turn off the synchronization by clicking on the top toolbar:
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Browsing through the file
Navigating through the file is quite easy. Again, use the bottom toolbar to quickly go to one position
in the file:
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Figure 11
Use the big blue buttons to go forward or backward or straight to the end or to the beginning of file.
The current position of the view is displayed in HMS.MS format (Hour Minutes Seconds Milliseconds).



Filtering data

AnyWave can apply a low and/or high pass filter to the whole data. The filtering options can be set
depending on the channel type. To open the filtering user interface use the filtering button in the top
toolbar:
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Note: when using the filtering user interface, the filters will be changed for all the channels. It is
possible to manually set filters that would be applied to a set of channels. This is described later in
the documentation.

Turn filters on/off
When filters are set, the top toolbar will allow to switch them on or off easily:
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Figure 13

Selecting channels

It is possible to select channels in the views using the selection key. Depending on the operating
system, this key may be different. On Windows and Linux the selection key is the CTRL key. On Mac
OS X this is the Apple key.

Note: Click in a view before trying to select some channels to be sure that the view got the input
focus.

It is also possible to select a group of channels by holding the selection key and dragging over the
channels a selection rectangle.

Another way to select a channel is by using the right mouse button on its label and choosing the
proper selection option in the context menu that just appeared.
The menu allows also selecting a group of channels, to clean the current selection or to revert it.

Selected channels are displayed in RED

The Selection Key

In order to select channels using the mouse, the Selection Key must be pressed and hold during the
operation. On Windows and Linux systems the key is the Control key (Ctrl). On Mac Systems it is the
Command key.

There are several ways to select channels:
- To select one channel without using the Selection Key, right click on it with the mouse. In the
context menu that appears, choose Select ‘channel’. If you repeat the operation on a selected



channel, you will get the option to unselect the channel.

- To select several channels that are not laid out side by side, use the Selection Key (see The Selection
Key) and click on the channels you want to select.

- To quickly select several channels, use the Selection Key (see The Selection Key), press and hold the
left mouse button. A selection rectangle will appear, allowing you to select the channels under it.
After releasing the mouse button, the channels will become selected.

Applylng options to a selection

M2 Wr\h: A A B Jﬁv%"”m‘f e 9&&%& b ﬂ ﬂti%&g f‘uﬁuﬁwl’\ﬁ NR2
[N, uJ'ql.UJ\\rl'l_J'\llur u},\,ll'ﬂfmvnwvj\ \"Ilnw e f"“\“n\,j/“l A nv ~ f’llw.. ol MVAW(\V nt
wr\ .\/\\A AHN\II .-'\"\VV n\nll"'[Ir\\'\ N"\f\’ﬂﬁnwﬂ \l'.\-\.'“"ﬂ \lﬁyjﬂ Jn\\ \U W\\u:: P}Mr’\w a VJ{\LJ pro \,—"\I'IIII\V ..w.l"'
Y m\‘mqﬂthj\ ’ .Ulﬂ'u\ e P ﬂu\\ J]‘:{HV .| - A ML P
s, et N pl i \{\\J‘f : AL "
T R e v Bt A T 3 \J v \.-’ : E=ary o =
A o, AN Al N W I\Ihl A — "
T A v R T tjm T View »
A e FANERY fn AU n s
P L R i v ETRaTY; YN Y U‘ v LY Go to latency... s
T T AT e PN AT \;{}vﬂgﬁwﬁ
A'Q Py A P "”A‘A\"“\;” w At ade e \uf\f = J‘\.-' \}(huﬂ \|'n\/ Show all channels
A0 oyt o, . .-'lvuw 7 Fal A Vi /\v_ nuA 'y .
I b{ V LN Selection »
A1 ?vwv i P M-’\N A “"\NMM T o }”\{' LAl Display markers i
TB'1 all Ak, a aan fip PN o i P F f Y D,
s ""\I'VWUVIU'UU i W AREEATIR \;v AN Ve \‘ | \} h N Hide markers ’ i
@.\‘mf‘ PN A Ly M s} Sl P .
P uv Lrwvv\.rv\r' ; L
@ Y L LYY TN PN WY
AT VR V“\a""“""\-" T

Figure 14

The image above shows three selected channels (A’4, A’5, A’6). The context menu allows seeing only
those three channels in the view. The ‘Show all channels’ options of the menu will revert back the
normal display for the view (all channels).

Mapping of activities

Depending on the data file and the reader plug-in which can read it, AnyWave can use 2D or 3D
layouts of electrodes to represent a mapping of activities. If the data file does not provide a layout,
AnyWave will then try to guess the closest matching layout in its own database that suits the
electrodes labels found in the file.

Mapping mode
When requesting the mapping of activities, AnyWave will switch in Mapping Mode:
A cursor will appear following the mouse in the view, and when the user clicks at a position in the
view, the mapping at that latency is computed and the maps are updated.
There are two ways to switch to Mapping Mode:
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Figure 15




An example of mapping mode activated on MEG data:

[l AryWave - D/Data/hje/2 - Copie/riDC - 282 channels. Duration: 10min

1cA -
L/-j o e Switch OFF Montages: |Load Montage - | |Edit Montage| = Views: | Add View | Alignment: | Align Horizontaly ~ | [¥] Synchronize

Display Setup: | Default Setup ~ | Edit D

S S TVUI N N P N VOO OO PO 0 VOO 1PN YOOI 0 O DU N TN P Y SO R
; T TR Y 5 AATE Ty VW N AR v, e A e A RV A A e
o I VY B | WP - T VAR PP | TN, PUDIN. WO Y PRV VRV € PUVUY. NP PNV SN WP YN U PR D TS WV, NP Y. ST A
My 7 L R Ry W LR i) P o i L R Vi AT T i ARV, WY
TV Y1 N Y VR
ML oY ST T T chapa gt \
I P! Mt
B e g o e vt
[ . i
gﬁhm AL AJ\. o A, Ahi\l\ P ° °
w26, TRy AR AV 0g O 4
J 8 o = OG OO DO
R M nvhﬁu IRV UVRL SRV PV [ V. 78 I 3 : So0ao 3 |9A.«'¥A
).L /A /J\ [ J‘\ %.:P o g 00 g g E
VLY WP T PN oy P oo oo o Iﬂvﬁ
h o o C QO p C O
(s }e)
\151]\{1\}\ memw L A .A'Awul.vnv © IUAM
#9—3\& b L as AA i |ﬁq
I R Wﬂwwwr "
EO'\F y ‘VAUAWM ”A'VMWV ot A xqﬂqu
ol Mah L\m RN Y TP N
\227 le Tl A AC R P T “‘wm
¥ Latency2 835 (00-00:02.878)  Value1 5e-13pT
5—9'”“““\/\"1' "v"vmvv' }L WMWVﬂ Liseva Mafl [ 20| 30 | [Botn | [v! Show sggsors | | Show Labels | | Show contours Colormap: | Parula M \%4,,,
o WL U N 1 W AT W T S RS 1) RN - T 1 TRV VTR I Y VO T WOV A WY
A0 Ny T i LA TRV L A AT T VA Ty i R T S SR i v i G A e i LR ey Y T i B A v A L L

Figure 16
Figure 16 is showing several items that require detailed description:

1: This orange cursor shows the current mouse position in the data (in H:M:S).

2: This bold orange cursor is showing the current mapping position.

3: Within the mapping user interface, the “Show sensors” option is enabled, so the user can see the
small white dots representing the electrodes.

The mapping user interface allows modifying many options from the color maps used to the 3D and
or 2D representations.

Select channels using the mapping user interface

If the “Show sensors” option is enabled, then the user can select channels in the different views, by
selecting the corresponding sensors.

In the 3D view, press and hold the Selection key and click over the small disks representing the
sensors.

In the 2D view, just click over a white dot representing a sensor.

Note: when clicking again over a sensor, the sensor switches to not selected as well as the
corresponding channel(s) in the different views.

Ending mapping mode
To quit mapping mode, click to close the mapping user interface window.



Montages

The previous sections explained how to view signals, filter data, and select channels.

But, before the channels are viewable, there is a major component, called the Montage manager,
which handles how the data present in the file will be represented as channels in AnyWave.

As described previously, by default, when a sensor is found in the file, AnyWave make it a channel
and send it to the active signal views: this is the default Montage.

However, for some specific data type, like SEEG electrodes for example, the data are mostly viewed
as bipolar reference. So a bipolar Montage must be applied to the data found in the file before the
views can show them, as channels.

AnyWave proposes a user interface to handle, save and load montages and apply them to the
current data found in the file.
To open the Montage interface use the following shortcuts:
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Figure 17



Using the Montage Ul
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Figure 18

Editing the current Montage

Figure 18 shows two main lists (1, 2):

The first list to the left shows all the sensors found in the data file. They are called As Recorded
channels.

The list to the right shows the channels in the current Montage.

This list is the list of viewable channels. When clicking the Apply button, the channels will be sent to
the different views for display.

It is possible, so to modify the list on the right:

- Removing channels can be done by selecting the channels and then press the Remove Selected
Channels button (11).

- Adding channels can be done by dragging channels from the left list and dropping them in the right



list, or by selecting channels in the left list and by clicking on the add channel button (17).
- Click on (13) to clear the current Montage.
- Click on (12) to restore the default Montage for the current data file.

Note: A channel in the left list can be added SEVERAL times to the right list.

Modifying references

EEG or SEEG channels may be shown as bipolar referenced. To change the reference for a channel in
the current Montage, click on the reference tab in the list (3) and a popup window will allow the user
to select an electrode as reference for the channel.

Note: For SEEG channel, click on (8) to automatically build a bipolar montage based on the number of
the pad for the electrodes. This will only work if SEEG channels are present in the left list.

The Montage user interface allows building custom montages and changing display options for
channels. Filtering parameters can also be modified.

Dealing with SEEG electrodes
Most of the EEG recording systems can be also used to record activities coming from SEEG electrodes
BUT those channels are recorded as EEG in the data file.

Therefore, when the user opens the file in AnyWave for the first time, all the channels will be set as
EEG, not SEEG.

It is possible to change the type of “As Recorded” channels, located in the left list. Right click on the
Type tab in the list (19) and change the type for a particular channel or for a selection of channels.
Note: If you are sure that all EEG channels are in fact SEEG channels, then you can use the button
Convert EEG to SEEG (14).

Once the channels are set to be SEEG, you can build a bipolar SEEG montage quite easily with button

(8).

Bad channels

Bad channels are channels with no data or wrong data. Typically, they are noisy channels or channels
with a lot of artifacts or even empty channels.

Some channels can be marked as bad in the data file (by the acquisition system), but it is up to the
user to set them manually when needed.

To mark channels as bad, simply enable the Bad flag in the montage user interface (18).

You can also mark channels as bad when reviewing them: if you see a channel or a group of channels
that seems bad in a view, select them and then use the right mouse button to choose the options to
mark them bad.
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Figure 19 — Two channels (A’8, A’9) will be marked as bad

When channels are marked as bad, they are removed from the montage and cannot be added after
that, until they are set to “good” again.

Marking channels as bad will force an update of the current mapping if there is one running and will
update the current Montage.

Virtual channels

AnyWave handles virtual channels that could be added to the montage. Virtual channels are channels
that do not exist in the data file. AnyWave only handles average channels but other virtual channels
can be added to AnyWave by signal processing plug-ins.

Average channels, are channels which data is the average of all the other channels data of the same
type.

In a data file which contains EEG signals, then AnyWave will allow to add a virtual average channel
for EEG.

Possible average channels are visible in the user interface, in the middle part. One button is added to
allow the user to add the average channel of its choice to the current Montage.

Note: Virtual channels can be added to the Montage or used as reference for bipolar montages.

Filtering and colors

Even if it is not directly related to the Montage, the Montage user interface allows the user to change
the filters settings and the color for channels before they are sent to the views.

This can be done by editing the corresponding columns in the right list.

Viewing a channel with different perspectives
As we can add the same channels from the file to the montage several times, we can compare a
particular channel display, using different filtering options and or colors.



To do so, we will modify the current montage as follow:

As Recorded Channels: Setup Display and Montage
Name ~ Type Bad = Name *  Reference Type Color Low Pass Filter (Hz) High Pass Filter (Hz)
EEG A3 Mo Ref, EEG black 15 1
..... . 119 EEG A3 Mo Ref, EEG black 15 1
Al EEG A3 Mo Ref, EEG black 15 1
A2 EEG
I

We added A 3 three times in the current montage. The filtering options are low pass 15Hz, high pass
1Hz for all three channels.

Now we will edit the filtering settings for two of the three channels to get this:

Setup Display and Mon

As Recorded Channels: Setup Display and Montage

Name ~ Type Mame Reference Color Low Pass Filter (Hz) High Pass Filter (Hz)
EEG A3 Mo Ref, black Mot set Not set

A3 Mo Ref, black 15 1

A3 Mo Ref. black 45 1

The first A 3 channel has no filters set, so we will see the raw signal. The two others channels have
different filter set. Now, by clicking on the Apply button, the current Montage will be applied and
sent to the views.

&) &) 00:00:00.000 3 crannets 2 seiected QY ) 05 < [sm e can - = G
A3 channel viewed using different filters.

NOTE: if the user changes the filtering options using the Filtering User Interface, the filtering options
for all channels will be changed too. So you will see three identical channels in the view.



Managing custom montage files
Once the user has created a montage, it can be saved explicitly. The Save Montage button will permit
the use to choose a place where to save the montage, for further use.

Montages are saved in an AnyWave format (.mtg), and by default, AnyWave will suggest saving the
montage in the user’s AnyWave montage directory (“User home directory/AnyWave/Montages”). As
long as the montages are saved in this directory, they are available as “quick montages” (see below).
That will be also applied to montages saved in the same directory where the data file resides.

Quick montages

Quick montages are available through a dropdown list that is present in the main application toolbar
and also in the Montage User Interface. The dropdown list provides an easy way to select a previous
saved montage and applies it immediately.

How custom montage files are applied

When loading a montage file either by using the quick montages or by manually importing a montage
file, AnyWave will first clear the current montage and then check that channel names match. If some
channels in the montage do not match, they are ignored and won’t be put in the current Montage.
Only channels present in the montage file will be set in the current montage as long as their names
match the channels located in the data file.

Note: If the names of the channels in the montage file being loaded do not match those of the data
file, then the montage will be empty.



Markers
A marker can be just a position in time or a time selection of the data.
A marker can also target one or more channels.

Markers can also be extracted from the data file, if the reader plug-in is able to do so.

Markers have several attributes:

- A label or name.

- A position in time, from the beginning of the data.
- Time duration, if they marked a selection.

- A numeric value.

- Can target one or several channels.

Adding markers
Click on the small pencil to set AnyWave in adding markers mode.

g2
¥ -

Switching to adding marker mode will make a tool window appear (Figure 20) and a cursor will
appear in the views, following the mouse.
The list of markers will also be shown as a docked window to the left of the views.

Adding Markers Tool % =
Marker type

Selection '® Single IUse predefined markers
Properties

® Global marker Auto detect Channel spedifc

Clear
Label: Mew Marker Auto increment

Value: |1 -

Keyboard shortouts

|se the spacebar

Figure 20



Basic marking

To add an instant marker or event, select the marker type as Single (the default).

Edit the label to set the name you want for the marker, let the settings to Global marker.

Move the mouse to the position you want to mark and click once with the left mouse button. The
marker is added.

To mark a selection in time, click to change the marker type (see Figure 20) to Selection.

Move the mouse to the starting position and click once with the left mouse button. The selection
begins, move the mouse to the end of the selection and click again.

Advanced marking

In some cases, you may want to mark a lot of events, of different types. It is not very convenient to
click in the tool window to change the marking settings for each marker we want to add.

That is where the Predefined list could help (See Figure 20).

When enabling the use predefined list option, we can define markers, with different names and/or
values.

Using predefined list is easy, just mark an event by clicking the mouse left button at the
corresponding time position or time selection, a menu will appear letting the user choose the
predefined marker to be added.

In other cases, the user may want to mark events related to channels. To do so, change the option in
the tool window (Figure 20) to Auto detect or Channel specific.

When Auto detect is enabled, just click over a channel to add a marker which will target that channel.
When clicking on Channel Specific, you will be able to manually choose the channels to target from a
list.

Ending marking mode
Close the add marker tool window (Figure 20).



Managing the markers

Markers
Label - Value Pos. (HM5) Duration (s)
TEB14/45 choc .. Ne value 00:01:03.000 Mo duration
TB14/13 choc .. Mo value 00:02:21.000 Mo duration
TB12/13 choc ... No value 00:03:17.000 No duration
TB10/11 choc ... Neo value 00:03:45.000 Nao duration
TB10/11 train 1... Mo value 00:06:02.000 Mo duration
TE 8/9 choc 4mA No value 00:07:25.000 No duraticn
TE 8/9 train 1mA Neo value 00:08:07.000 Nao duration
TE 6/7 choc 4mA Ne value 00:09:51.000 Nao duraticn
TB 6/7 train 1mA Mo value 00:10:31.000 Mo duration
TE 4/5 choc 3mA No value 00:12:05.000 Mo duration
th 2/3 choc 3mA Ne value 00:15:08.000 Nao duration
TE 2/3 train 1mA Mo value 00:16:04.000 Mo duration
A'1/2 choc 3mA No value 00:26:44.000 No duration
A'1/2 train 1mA Neo value 00:27:37.000 Nao duration
Crize ng2 Mo value 00:28:03.000 Mo duration
respire fort No value 00:28:22.000 No duraticn
regard inquiet Mo value 00:28:24.000 Mo duraticn
A 2/3 choc3mA Ne value 00:33:47.000 Nao duraticn
A2/3 train ImA Mo value 00:36:59.000 Mo duration
Display rules
Use rule: | No rule v Edit Rules
Quick navigation
Number of markers: 19 marker(s)
By name: TB 14/45 choc 3mA = | 1 marker(s) Center On
By value: | -1 ¥ | 19 marker(s) Prev.
Export Wizard Clear Trigger Channel Load Markers

Figure 21 - The Markers Ul
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Targets

Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker
Global marker

Global marker

Next

Save Markers

The markers user interface displays the complete list of all markers associated with the open data

file. Markers of type Single have their label displayed in red as markers of type Selection have their

label displayed in purple.

Note: the color used to display markers in AnyWave can be modified in the Preferences. (Click Edit

on Menu and choose Preferences)

Note: The window can be docked to the left or to the right of the signal views.



Editing markers
To modify marker’s properties, click with the right mouse button on the property to edit and choose
Edit.

Selecting markers
To select markers, click on a row in the list. The row becomes marked as selected. To select several
markers, press and hold the Selection Key and click on chosen rows.

Special actions on markers
When using the right mouse button to display the contextual menu, you will notice other possible
actions that may be applied to a marker or a selection of markers.

e - :
RESPONSE 204 Sl e X

Export Data
Write Value In Trigger Channel

TRIGGER:22 Ik

RESPONSE:204 e B 0l

TRIGGER:30 Go To I

TRIGGER:£42 Remove -1

Edit
Choose Edit to modify the value or name of the marker’s attribute.

Quick Replace

This is useful to quickly replace labels or values of markers. Suppose you have several markers named
“condition 1” and you want to rename them as “condition 3”. Use the Quick Replace action on a
marker named “condition 1”, choose Replace label and type “condition 3”. The values of many
markers can be changed in a similar fashion.

Export Data
This action, used on markers of type Selection, allows exporting the selected data to a file. You
cannot use this option on markers of type Single as they do not mark a segment of data.

Write Value To Trigger Channel

Some data file formats use special channels to store events. Those channels are generally called
Trigger or Response channels. They store zero values except when an event occurs during the
acquisition. A value is associated to an event and stored in the channel.

AnyWave is able to extract these values from those channels when opening the file. The user can do
so afterward using the Processes Menu and by selection Trigger Parser.

AnyWave converts numerical values stored in those technical channels into markers.

It is also possible to do the inverse: newly added markers can be saved to the special channels in the
data file, as numerical values.

Select the markers you can to write as values in the technical channels, and choose Write Value In
Trigger Channel.



Note: If the reader plug-in that handle the file does not support the feature (because it is not
possible in that particular file format), nothing will happen.

Launch Process

Some signal processing plug-ins can handle markers as input or can process a selected part of data.
Using that option, allows directly launching a signal processing plug-in on marked data. If no
compatible plug-ins are available, nothing will happen.

Go To
Click on that option to center the views on the corresponding position of the marker. You may also
double click on a marker in the list to achieve the same goal.

Remove
This option will remove the selected markers from the list. A confirmation is required.

Display Rules
The markers user interface allows the user to create filters that determine the set of markers

displayed by AnyWave. In the case of data file which contains a lot of markers, it can be useful to only

display markers of interest.
The default display rule is set to No Rules, which means that AnyWave won’t filter any markers.

To set a specific rule, click on the dropdown list located beside Display Rules to choose a previously
defined rule. The rule is applied immediately and markers are displayed accordingly.

To define a new rule, click on the Edit Rules button.

i ] s
Woene . O e

Mew

Modify

Remove

Press New to create a new rule, Modify to modify an existing rule or Remove to delete a rule.



Creating a new rule
Click on the New button to create a filtering rule.

Filter's name:

Filtering Rules

NOTE: The rules below will be used to show markers which match conditions.

Label '] [Is Equal To hd

[ Validate ” Cancel ]

First, be sure to provide a name for the rule. The name will be used to create a file in AnyWave user’s
home directory, so keep in mind that some characters are not suitable for a file name. Avoid spaces
and invalid characters like 1&|\/~.

Once a name has been set, the user must define at least one condition.

Conditions are based on the Label, the Value or the Duration of a marker. Click on the dropdown list
to choose the purpose of the condition then click on the second dropdown list to define the
condition type and finally, choose the matching for the condition to be true.

Example:

Suppose we have a data file containing a lot of markers. Some markers are named ‘Condition 1’ and
some are named ‘Condition 2’. Condition 1 markers define the position of a particular stimuli
displayed during acquisition and Condition 2 markers define another one.

Let’s set the filter's name as show_only_condition1 and the condition to be applied on Label with
the condition test as Is Equal To. On the third dropdown list, we are going to pick Condition 1 as the
label’s name.

We are done. Clicking on Validate will add the rule and apply it. This rule will tell AnyWave to only
display markers named Condition 1.

Note: it is possible to add more conditions to make more complex rules. To do so, click on the +
button at the end of the first condition to add another one.

Navigation and statistics
The last part of the user interface briefly summarizes the set of markers.

The total number of markers is displayed in blue color. Above that information, there is the number
of markers with a particular label. That can be change to see how many markers have a particular
value.

When selecting a label or a value, it is then possible to navigate through those markers. If there is
more than one marker, Prev. and Next buttons will appear allowing to center AnyWave's views on
the next or previous marker of that kind. If there is only one marker corresponding to the label or
value, then only a Center On button will appear.



Export Wizard

We saw above, that it was possible to export data marked by Selection markers. The Export Wizard
feature will bring an assistant that will help the user to also extract data corresponding to Single
markers.

e =

Export Data Using:

Latency Settings
Before (ms): 0
After (ms). 0

[ Export ][ Cancel

The user must choose between label and value to determine markers. In other words, he must
choose between exporting data corresponding to a particular label and a particular value.

The latency settings allow transforming a Single marker into a Selection marker by adding time
before or after its position. AnyWave will be then able to export the corresponding data segment.

When ready to export, click the Export button to choose the output file format.



i '
7] Export Markers N

Writer Plugin

| [Elrain Analyser *]

Note about channels selection:
If there are selected channels in the one of the views, only that channels
will be exported. I

Note about output file(s):
If you export several selections then several output files will be created.

Note about Montage:

You may loose channels montage during export. Correct values will be
saved on file but information about montage will be lost. Be carefull
before exporting bipolar channels.

[ Export ][ Close

Depending on writer plug-ins available to AnyWave, the user can choose the file format to export
into.
Other details are explained in the user interface.

Processing data
It is possible to apply some signal processing on the open data file, depending on what Processing
plug-ins are loaded by AnyWave during launch.

The default AnyWave installation, will add some plug-ins, like the ICA extraction, Time/Frequency
using wavelets, or the H2 correlation plug-in.

By default, the processing plug-in are available under the Process Menu in the main menu bar, but
some plug-in may be accessible using other menu. For example, the ICA extraction module is
available under the ICA menu.



Checking for process input

Some processing could only be applied on a subset of channels, or on time selections, or event on
specific channels types. That’s why the user should prepare the input for the processing before
launching the processing.

For example, to see the Time/Frequency representation of a signal, the signal must be selected
before launching the process.

Note: The Time/Frequency module can handle several signals at the same time.

Checking for channels as input

Some process plug-ins required that some channels must be selected as input before the processing
can be applied. That is the case of the Time/Frequency plug-in and the H2 plug-in.

The Time/Frequency module requires that at least one channel is selected, and the processing will
compute the corresponding time/frequency representation.

The H2 plug-in requires that at least TWO channels are selected, as the process consists to compute
the correlation values between pairs of channels.

Checking for time selections as input
Some process plug-ins required to work on time selections.
Thus, some markers marking time selection must exist before launching this kind of process.

To launch a process while specifying one or more time selections, use the Markers User Interface
(See Figure 21), like as follow:
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Figure 22 — How to launch a process specifying time selection and channels as input.

After selecting the channels in the view, select the time selection in the Markers Ul, and click with
the right mouse button to use the Launch process option.

All the process plug-ins which require time selections as input will be available candidates, so the
user must then select the process plug-in he wants to use. With the default AnyWave installation, the
only plug-in that requires time selections as input is the H2 plug-in.



Launch a process
After using the process menu or the Markers Ul to launch a process on data, this Ul will appear,
docked to the left part of the application:

Processes (%)

H2 Idle

Stop I}

Show Results Show Log

Figure 23 — Processes

The figure above, shows the status of the H2 process. The status is set to Idle, because the process
plug-in has finished computing the values but is waiting for the user to review the results.

Note that most of the process plug-ins won’t go to the Idle state. Normally, when a process has
finished it goes to the finished status.

If the status is set to Running, then the process is currently running, doing calculations. Pressing the
Stop button may cancel the current computation and set the process to the aborted or finished
status.

The Show Results button will only appear if the process is set to Idle and has some results to show to
the user.

The Show Log button will blink in blue, informing that some informations are available in the log.

MATLAB plug-ins
AnyWave is able to launch processing plug-in either written in MATLAB M language or compiled by
the MATLAB Compiler as standalone executables.

See the section about home directories on page 3.
The place to put the MATLAB plug-ins is the /home/user/AnyWave/Plugins/MATLAB directory.

A MATLAB plug-in is also a directory containing the plug-in script or executable and a file informing
AnyWave about what the plug-in does.

After a MATLAB plug-in is copied within this directory, launch AnyWave and the check if the plug-in is
available.



MATLAB Compiled plug-ins

A MATLAB plug-in which are compiled as a standalone executable, requires the MATLAB Runtime to
be installed on the system.

This runtime is freely available from Mathworks website
(http://fr.mathworks.com/products/compiler/mcr/ ) and must match the version of MATLAB used to
compile the plug-in. For now, all MATLAB plug-ins available for AnyWave are using the MATLAB
R2015a runtime.

Install the runtime, and then launch AnyWave.
Note: on Mac OS X or Linux systems, the full path to the installed MATLAB runtime must be specified
in the AnyWave preferences (Open the Preferences and go to the MATLAB tab).

ICA

The AnyWave installation package includes the ICA process plug-in which proposes two algorithms
(Infomax and Fast ICA).

ICA components extraction will only be applied on EEG or MEG channels, for now.

The ICA process is available under the ICA menu:

File Edit View
12] 'c
LW .ﬁ (e

Display Setup: ICA extraction

I Mapping Processes

[T .
¢ Review compenents maps

Show rmap on signal

The ICA user interface allows selecting the compute settings:

Algarithm
Use: |Infomax
Data Filtering

High Pass: | 0,0Hz Low Pass: | 0,0Hz

Data Input

Modality: MEG
Ignore selection markers labeled | Trigger

¥ | Ignore channels marked as bad

Output

Mumber of components: |50 |&

ICA fille: |D:/Data/hie/2 - Copiefc,rfDC.ica.hs | Choose... |

Cloze



http://fr.mathworks.com/products/compiler/mcr/

The default selected algorithm is Infomax, filtering can also be applied to data BEFORE the
computation, the user can select the channels modality (EEG or MEG is both channel types are
present), channels marked as bad will be ignored.

The number of independent components is fixed at 50 but the user can set it manually.
The output of the computation will be a file, in HDF5 format, containing the mixing matrix, the un-
mixing matrix, and the labels of the channels.

Note: if a low pass filter is set, the data will be decimated by a factor depending on the chosen
frequency. This will speed up the process.

Reviewing the components
When the ICA computation is done, you can review the components within AnyWave by importing
the resulting file (.ica.h5):

Once the ica HDF5 file is loaded, AnyWave will automatically add ICA virtual channels to the current
Montage.

Those channels will represent the time courses of the Independent Components and can be viewed
like other channels.

Add a new view and specify that you want to view ICA channels:

File Edt View ICA Mapping Processes
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By default, only the time courses are displayed but there is the possibility to see the component map
as well with the time course:

File Edit View P8 Mapping Processes

ICA  Mapping Processes
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Just after the ICA file has been loaded, AnyWave will ask the user if he wants to review the
components maps:

. Review TGpU;rEphiE ‘ M

@ Do you want to review all IC mappings?

| Yes || Ne

This feature is also available under the ICA menu:

File Edit View

A

Display Setup:

Mapping Processes

o Review components maps 4 -'DFF

Show map on signal

ICA extraction

This will open a graphics user interface where all the components maps will be shown.
This user interface allows selecting the corresponding ICA channels, rejecting them from the signal or
adding them again to the signal.

Removing/adding components

Click on the Reject Component button under the ICA channel maps or time course, or click the Reject
button within the review component user interface to remove it from the signal.

AnyWave will automatically update the original signals, and as long as a component is set to
Rejected, it will be removed online from the original data.

Thus, while a component is rejected, if the user exports the data to another file, the data will be
saved with the component removed from them.

This is a way to filter the original data by removing artifacted components (heart beats, eye blinks, ...)

If a component was removed but is finally considered as correct, just click on the Add Component
button in the view or the Add button in the review components user interface to add it again to the
original data.

AnyWave offers a quick way to compare signals with or without some components. If one or several
components are rejected, you will see that the ICA filtering is switched to ON in the top toolbar:

B ~nyWave - Di/Data/hje/2 - Copie/c,rfDC - 2

File Edit View ICA Mapping Processes \‘
1ICA

__' oo O[5 M Switch OFF | ICA ' Filtering (@ No Filtering

This switch permits to manually turn ICA filtering OFF (No Filtering) to see the raw original data.
Turning this switch to ON (Filtering) will remove all the components set as rejected. This is a
convenient way to quickly compare signals with or without components.



Application preferences
Some general options can be modified in order to change the behavior or AnyWave and improve the
user experience.

The user can access the preferences panel by clicking on the Edit menu and selecting Preferences.
On Mac OS X, preferences are available under the AnyWaveMac Menu.

General 4 MATLAB  Python = ™ Screen Calibration

Marker settings Cursor settings Mapping cursor settings

Marker type: | Single ~ | Color - Color: _ Color:

Font: MS Shell Dig 2 10 Mor Edit Font: MS Shell Dig 2 10 Mor Edit Font: MS Shell Dig 2 10 Mor Edit

Restore Defaults Restore Defaults Restore Defaults

Miscellaneous

Language: | English ~
Automacillaly extract markers from trigger channel(s): Yes (@ No

Time format: Absolute seconds (@ HMS

General
The main part of the preferences panel is dedicated to general options. The user can change the
colors used by AnyWave to display markers, cursors and mapping cursors.

Cursors are vertical lines allowing the user to have more information like the real position of a
particular point of a signal or the latency between two parts of a signal. By default, cursors are
display in green color.

Mapping cursors are vertical line displayed when the user has requested to see 2D or 3D mapping of
sensors activities. By default, the mapping cursor is displayed in orange color.

Markers are displayed in red color for Single markers and in purple color for Selection markers.
Here the user can change the colors and the fonts used by AnyWave to display related information.
Pressing the Restore Defaults button will set the default parameters back.

Among the other options that can be modified, there are a set of miscellaneous options:
- Language.

- Signal polarity or EEG Mode.

- Automatic markers extraction.

- Time representation format.

The language is quite self explanatory; this is where the user can change the language by AnyWave.
Actually, AnyWave can display English or French language.



Automatically Extract Markers: When a data file containing technical channels (Trigger, response,

etc.) is open by AnyWave, the user can choose to read the values stored in those channels as
markers. With this option set to false, AnyWave will never ask the user to do so when opening a file.

Time Representation: Absolute Seconds means that AnyWave will display time information in
seconds from the beginning of data. HMS will display time information in hour, minute, seconds and

milliseconds.

MATLAB

In order to MATLAB scripted plug-ins to be used, the user must specify the path to MATLAB on the
system.

AnyWave will try to find it at launch, but sometimes the user must specify the correct path.

For Compiled plug-ins on Mac OS X and Linux systems, the user must also specify the path to the
MATLAB Runtime (see section MATLAB Compiled plug-ins above).

Screen Calibration

Beside the general options that can be modified in AnyWave, it is also possible to manually calibrate
the screen.

AnyWave displays two segments, which have a fixed length in pixels. Then the user must precisely
measure the length of those segments, in millimeters (using a rule could help).

After the measured length in millimeters has been set in AnyWave, the whole display for signals is
updated to use the new settings.

That calibration is more often unnecessary, and should be used only if the user notice some glitches
on signals displayed.



