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l. Getting Started

(I-i) About This Tutorial

This tutorial is made to explain our pipeline for juggling experiment data analysis as an
example of data analysis using MoBILAB toolbox. Since some of the processes are
highly customized for juggling data analysis, | will not explain those process in detail nor
provide the programs for those processes. Instead, | will provide outcomes of those
programs necessary to follow the steps in our pipeline. Also | will not explain about EEG
signal processing. Please refer to EEGLAB Tutorial to study how to process EEG signal
by EEGLAB toolbox.

(I-ii) Goal of Data Analysis

The goal of our data analysis is to find characteristic features in EEG signal related to
behavior events during juggling task.

(I-iii) Experiment and Recorded Data

Subjects were asked to perform three-balls cascade jugging as long as possible.
Data recorded during experiment are
EEG (Biosemi 205ch, 2048 Hz sampling),

Motion Capture (Phasespace, 13 channels, 420 Hz sampling),
Video (Sony 640 x 480 pixels, 60fps).

(I-iv) Computer System
The OS and Matlab and EEGLAB versions that | used are

Mac OSX El Capitan (10.11.6),
MATLAB 2014a (MATLAB 2017b for ball tracking process),
eeglab13_6_bb.
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(I-v) Data Set and Programs Provided for Tutorial

Since the size of original data (.xdf) file is to large, most of the recording period in the
original data are trimmed for this tutorial. The data set after trimming includes first 4
juggling trials. In addition, MoBILAB format data set files, instead of .xdf file, are
provided.

The data set provided for this tutorial are listed below.

MoBILAB data stream files
Folder : mobi_tutorial/data/juggling_MoBI
Files : three sets of binary data (.bin) and header (.hdr) files for three
data streams after trimming period
eeg_CESlab102_xxxx.bin
eeg_CESlab102_xxxx.hdr
mocap_CESIab102_yyyy.bin
mocap_CESlab102_yyyy.hdr
videostream__untitled_zzzz.bin
videostream__untitled_zzzz.hdr

Movie files
Folder : mobi_tutorial/data/moviefiles
Files : recorded movie files after trimming period
juggling.mov (for MacOS)
juggling.asf (for WinQOS)

Supplemental data files
Folder : mobi_tutorial/data/supplemental_datafiles
Files : balls trajectory, events information, motion capture marker
connection data , and channel 3D location files
ball_pos.mat
ball_vel.mat,
ball_acc.mat
event_catch.mat
event_release.mat
event_balltop.mat
event_ballbottom.mat
mocap_markerConnection.mat
channel_location.sfp
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The Matlab program files provided for this tutorial are listed below. All programs are
stored in mobi_tutorial/programs folder.

Matlab scripts adding new data streams to MoBILAB data set

script_addStream_BallsPosition.m
script_addStream_BallsVelocity.m
script_addStream_BallsAcceleration.m

Matlab script adding juggling related events to MoBILAB data streams

script_insertEvents.m

Matlab function launching GUI for event marking

mobi_gui_addEvent.m

Matlab function launching GUI for event modification and removal

mobi_gui_modifyEvent.m

MoBILAB class slightly modified from “streamBrowserHandle” class

streamBrowserHandle HK.m

MoBILAB class slightly modified from “videoStreamBrowserHandle1” class

videoStreamBrowserHandle1 _HK.m

The last two classes are used in GUIs for event marking and event modification and
removal.
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Il. Overview of Analysis

(ll-i) Framework of MoBI Analysis

Fig. ll-1is a schematic diagram showing a framework of MoBI analysis using MoBILAB
toolbox. Note that this is one of the examples of the way MoBILAB toolbox can be
utilized.

Analysis starts by loading experiment data by MoBILAB toolbox. The main purpose of
analysis by MoBILAB is to mark events. To find timing of events, you can browse multi-
modal data streams and apply basic preprocessing, e.g. filtering and temporal
differentiation, to originally recorded data streams. If you need to process data in more
specific way, you can use your own programs and/or other toolbox. Once the events
are marked, EEG data stream can be exported as .set format which can be loaded by
EEGLAB toolbox. Then you can analyze EEG data with EEGLAB.

When you want to analyze data in MoBILAB data set with your own scripts or other
toolbox, you need to load/access the data in MoBILAB format in some way. Data in

Experiment

Record data

Load raw data

(xdf file)
4 )
MoBILAB
Browse multi-modal data
Process signals Mark events
o )
A
Export EEG stream
(set file)
Export streams Add streams
(stream objects or custom format,) (:bin & .hdr files)
A 4 A 4
EEGLAB Custom Scripts/Toolbox
Analyze EEG Process signals
Fig. lI-1 : Framework of juggling data analysis
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MoBILAB format can be loaded as data stream class objects if custom-made scripts
are written in MATLAB code. If custom-made scripts are written in different program
language, data must be exported to other formats suitable for the scripts. Similarly,
when using ready-made toolbox (e.g. EEGLAB), data should be exported to format
suitable for the toolbox. The data format of EEGLAB is one of the formats MoBILAB
can converted into. In other word, the “eeg” stream object data can be exported as .set
file that can be loaded with EEGLAB programs.

(Il-ii) Flow chart of Juggling Data Analysis

Fig. lI-2 is a flow chart of juggling data analysis pipeline. Each of the steps in the
pipeline is placed under the name of toolbox used to process data.

step (i)

step (ii)

step (iii)

step (iv)

step (v)

step (vi)

step (vii)

step (viii)

Raw recording data in .xdf file format is loaded to create MoBILAB data
set folder which contains sets of binary file (bin) and matlab .mat
format file (hdr). Each set of .bin and .hdr files is made for each data
stream.

Missing samples in motion capture stream due to marker occlusion are
reconstructed by interpolation.

The events corresponding to start and end of each trial are marked with
browsing motion capture and video data streams.

Trajectories of three balls are computed by tracking the position of the
balls from frame images in movie file. In addition, timings of catching,
releasing, and balls peaks are automatically detected from balls position,
velocity, and acceleration data.

New data streams corresponding to balls position, velocity, and
acceleration are added to MoBILAB data set by making sets of .bin
and .hdr files for balls position, velocity and acceleration data.

The events information of catching, releasing and balls peaks are saved
to MoBILAB data set.

Timings of catching and releasing events automatically detected from
balls trajectory are checked by browsing balls trajectory streams and
video data stream and corrected if the timing seems wrong.

‘eeg” data stream is exported as .set file.
6



step (ix)

step (x)

EEG data is processed by EEGLAB toolbox.
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Continuous EEG data is segmented to epochs time locked to juggling

event. Epochs can be selected and/or sorted according to some
juggling performance indices computed from balls trajectory data.

step (i)
Loading .xdf file

creat .bin & .hdr files for
“eeg” , "mocap” , "videoStream” objects

step (ii) L

Preprocessing Mocap

interpolate missing samples

step (iii) i

Browsing & Event Marking

step (iv) / add events for start & end of

Image Processing each juggling trials

compute balls trajectory,
detect catch, release,
balls” peak timings

step (V) l

Adding New Streams

create .bin & .hdr files for \ step (vi)

"dataStream” objects of Inserting Events

balls’ position, vel, acc. )
insert catch, release,

balls” peaks events

i step (vii)

Browsing & Event Checking

2 check and modify
’ catch & release timings by eye

)/ i step (viii)

4 Exporting .set file

,
,

‘ ” .

‘ convert “eeg” objects to \

step (x) > EEGLAB format after
Analyzing Performance assigning unique hedtag to

- each event

compute jugging peformance, el

eg deviation from avg trajectory, "=~ -

duration of one cycle, ... -

Fig. l11-2 : Flow chart of juggling data analysis
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step (ix)

Processing EEG

filtering, cleaning, ICA,
dipole fitting

L step (x)

Event Releated Analysis

select/sort epochs and
compute ERP/ERSP
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(Ill) Step-by-Step Process in Juggling Data Analysis

(llI-i) Importing Experiment Data to MoBILAB
The first step is to import raw data to MoBILAB by following steps.

1. launch MoBILAB GUI window by entering runmobilab at MATLAB command line.

>> runmobilabl

2. click File >> Import data >> From file

[ ) o MoBILAB (Load some data to start)
Edit Tools Help >
Load From folder (concat. files)
Save as From DataRiver .bdf file
Close folder
Exit MoBILAB

3. select Input file (raw data file (xdf)) and Root directory for MoBILAB’s folder
(directory where MoBILAB format data folder is saved)

Input
Innut file
Output

Root directory for MoBILAB's folder:

Nolumes/Samsung2GSSD-3/mobi_tutorial/data

MoBILAB's folder name:
Root Directory: juggling MoBI

I Help I I Cancel | ‘ OK |

4. wait until data import is finished and streams information appears on GUI

[ JOK ) MOoBILAB (Load some data to start)
File Edit Tools Help bl

Reading...
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When data import is finished, names of MoBILAB data streams are shown on

MoBILAB GUI window.

| NON )
File

Tools

MoBILAB
Help ¥

€9 juggling_MoBI
€9 (1) eeg_CESlab102
€9 (2) mocap_CESlab102
&9 (3) videostream__untitled

In addition, a folder containing sets of binary file (.bin) and matlab .mat format hearder
file (.hdr) is created. Each set of .bin and .hdr files is made for each data stream. The
MoBILAB data set folder must have letters “* MoBI” at the end of folder name.

)

d

&

o [ [ [

v Il juggling_MoBI

eeg_CESlab102_be5c4...4a-9ef8473db8d2.hdr
mocap_CESIab102_15...44a-%ef8473db8d2.hdr
videostream__untitled_...44a-9ef8473db8d2.hdr
eeg_CESlab102_be5c4...4a-9ef8473db8d2.bin
mocap_CESIab102_15...44a-9ef8473db8d2.bin
videostream__untitled_...44a-9ef8473db8d2.bin

Once the MoBILAB data set folder is created, streams data can be loaded by clicking
File >> Load and selecting the data set folder.

[ ) ( ] MoBILAB (Load some data to start)

Iiu Edit Tools Help

Importdata »
Load

Save as

Close folder
Exit MoBILAB

Name

> moviefiles
> supplemental_datafiles

» Bl juggling_MoBI
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(lll-ii) Interpolating Motion Capture Data

After loading MoBILAB data set folder, you can browse each data stream
independently, or several data streams simultaneously. For example, if you want to
browse motion capture data, right click the stream of motion capture and select Plot
menu. A new window showing time series of markers position will pop up.

[ JON ) MoBILAB
File Edit Tools Help N

€9 juggling_MoBI ‘

€ (1) eeg_CESlab102

[550(2) mocap_CESlab102

€9 (3) videostream__untit  Add stick figure

Filling-in occluded time points
Lowpass filter
Compute time derivatives

Plot stick figure
Time frequency analysis (CWT)
Create event marker

Inspect

Annotation

Generate batch script
Delete object

The raw position data may be a bit noisy and missing some sampling points due to
occlusion of markers during recording. For example, the rectangle bumps seen in
marker position signals correspond to the missing data points.

DEade B AQAODEWL-S 0E o @

T T T T T T T T
MarkerQ_Y =
Markert) £ —————— —_— =
Markerl X = ————— —— o — -

arker1_Y < " — e " ——
Marker1”Z = =
Marker2 "X

d—ﬂﬂ\—_‘—\_’_ﬂ-ﬂ_'_—’—ﬂ—\_‘—\_’_'_,-ﬁl_
Marker2 Y

arker? f ——

arker3 X =—___ - ] — T ————— e
Marker3 Y — 7 — T T T~
Markerd 72—~

arkerd X =
Markerd Y =
Markerd_Z
MarkerS”X = =
MarkerS_Y =

oY n— - — T - —
A — — — —
arkeR-Y
Marker? _X
Marker7_Y o

Marker?—Z
Marker8_X

arKers: . I
Marlﬁe"gi N [ I | I I i [ [ [ ]
1995 200 2005 201 2015 202 2025 203 2035 204

S I S Go to event <<

}
‘.
‘«5.[

f‘%_

| il i
180 Current latency = 201.502 sec 250
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MoBILAB toolbox has the function to filling-in these missing data points. To do that ,
right click mocap data stream and select Filling-in occluded time points menu. The missing

points will be interpolated by the algorithm chosen at the window appearing after
selecting the menu.

| NON ) MoBILAB
File Edit Tools Help ~
€9 juggling_MoBI

9 (1) eeg_CESlab102

& (2) mocap_CESlab102

& (3) videostream_unt  Add stick figure

Filling-in occluded time points Enter interpolation method: (‘pchip’, 'spline’, 'linear’, 'nearest’)

Lowpass fi!ter o pchip
Compute time derivatives

Plot

Plot stick figure Help Cancel Ok
Time frequency analysis (CWT)

Create event marker

Inspect

Annotation

Generate batch script
Delete object

After interpolation process, a new data stream with the name starting from letters
“‘remOcc” followed by original mocap stream name is made. You can see the name of
new data stream in MoBILAB GUI window. In addition, .bin and .hdr files for the new
data stream are saved in the data set folder.

[ NON ) MoBILAB
File Edit Tools Help ~
€9 juggling_MoBI
€ (1) eeg_CESlab102
v & (2) mocap_CESlab102

5l(4) re mOcc_mocap_CESlab102

&9 (3) videostream__untitled

v data
v juggling_MoBI
¥ eeg_CESIab102_beb5c4abf-...e5-944a-9ef8473db8d2.bin
= eeg_CESlab102_beb5c4abf-...e5-944a-9ef8473db8d2.hdr
i mocap_CESIab102_1551ba...e5-944a-9ef8473db8d2.bin
mocap_CESlab102_1551ba...e5-944a-9ef8473db8d2.hdr
notes_c83f7e05-c21f-4ce5-944a-9ef8473db8d2.txt
remOcc_mocap_CESlab102_...e5-944a-9ef8473db8d2.bin

&

remOcc_mocap_CESIab102_...5-944a-9ef8473db8d2.hdr
¥ videostream__untitled_11b8...e5-944a-9ef8473db8d2.bin
= videostream__untitled_11b8...e5-9443a3-9ef8473db8d2.hdr

11
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The new data stream can be browsed by selection Plot menu after right clicking the

stream name in the GUI window. Now you will observe that the rectangle bumps seen in
original mocap data stream have been disappeared.

[ NON ] MoBILAB streamBrowserHandle: remOcc_mocap_CESlab102
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(llI-iii) Browsing Multi-Modal Streams and Marking Events

Next step is to detect start and end timings of juggling trial by browsing video stream
data and mark those timings as events in all of the data streams.

MoBILAB toolbox support browsing multi-modal data streams simultaneously and also
inserting events from multi-modal stream browsing GUI window (see MoBILAB Wiki).

| also made a GUI for marking events with browsing several streams simultaneously.
The original multi-modal browsing function of MoBILAB toolbox is focusing more on
browsing than marking events. Since | needed to mark a lot of events for juggling data
analysis, | made own GUI that focuses more on events marking. Program for the GUI is
written in MATLAB code and using data stream classes and data stream browser
classse defined in original MoBILAB toolbox. Since the browsing windows are made by
data stream browser class objects in original MoBILAB toolbox, browsers’ properties
can be changed in the same way as original MoBILAB.

The GUI can be launched by running “mobi_gui_addEvent.m” function. Basic steps to
mark events by the GUI is the following.

1. Type and enter “mobi_gui addEvent();” in Matlab command line.
2. Click OK button in a pop-up window asking for loading MoBILAB data set.

O add_...

Load MoBl data set.
0K

3. Select MoBILAB data set folder, then the GUI window pops up.

| NON MoBI: Add Events
Data Directory : /Volumes/G-DRIVE /mobi_tutorial /sample_MoBI
Launch Stream Browser(s) Set Automatic Event Type Rule ( if necessary ) Save Events to Items
Events Queue to be Saved
Main Browser automatic shiftir automatic counting
selcted : none Event Type prefix string
ventA
iy Browser suffix format

selcted : none

current count

Check Items to Add Events Browse Streams and Add Events to Queue
e ) eeg_CESlab102 Stream Player
e ) mocap_CESlab102
® ) videostrear untitle
*) remOcc_mocap_CESlab102 Event Editor
Renew Ur
Clear
Latency [s) Type Past Types

<>
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4. Click Main Browser button in the upper-left panel, and select video data stream
in a list selection dialog box.

Select item for Main Browser.
eeg_CESlab102

mocap CESlab102
videostream _untitied
remOcc_mocap_CESIab102

OK Cancel

5. Select movie file at a file selection dialog box.

moviefiles Today, 17:40

't juggling.mov

9/25/18, 11:04

supplemental_datafiles Today, 21:08

dle: | Apple QuickTime?? Movie (*.mov) d

Cancel Open

6. Wait for a while video data stream browser appears.

e0e Main Browser: videostream__untitled

DEade M AV EL- 3 IE a@

100 200 300 400 500 600

Go to event
L 4

1|

|
180

Current latency = 182.516 sec 250
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7.

If you want to browse other data st
data stream(s) you want to browse.
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reams, click Sub Browsers button and select

00 MOoBILAB streamBrowserHandle_HK: remOcc_mocap_CESlab102
DEEdS W AKLUDEL- 3 0E ] DEdS b RAONPEAL-S 0E o
—
™ T T
1
1 A
! N
1 { \\ r \\, f \ l
1 \ \
1 I \ / \
| [N WA
Marker0_Y - o N\ VRN
/, | - \J
- H N\ \
- i A A
| f AT \
IR ’ \ \ \
! / \ A \ 4|
I \ Y | |
1 | \ \\ | !
Marker3_Y - . | AN \/ VoA
T+ AN Y
1 \/ }
- 1 o
1
1
1
1
1 I 1 I II I 1 I 1 A
100 200 300 400 500 600 191 192 193 194 195 196 197 198 199 200
F ’7 Go to event | 1 Go to event |
4 L 4
< [ ] Kl 1 i
180 Current latency = 195.016 sec 250 180 Current latency = 195.016 sec 250

MEMO : To detect start and end of juggling trials, motion capture’s markers position signals are
useful because they show cycle waves during juggling trials. So I usually launch motion capture
browser and set its properties to plot vertical position of the markers attached to left and right wrists.
(In sample data set, channel #2 and #11 corresponds to position of left and right wrist in vertical

direction, respectively.) Then I detect rough timing of trial start and end from motion capture
browser.

Click >, >>, >>> <, << ,<< buttons in

current latency of the browser and
end).

DEede M SKAUDRA-

the bottom-mid panel to rewind/forward
stop at the moment of trial start (or trial

Marker0_Y |-

Marker3_Y -

Current latency = 196.766 sec

I I | I I I I
1955 196 1965 197 1975 198 199

]

il

250

L
1985

Go to event

Current latency = 196.766 sec

MEMO : I defined the timing of juggling trial start as the moment the ball in the right hand starts
moving upward for the first throw. The timing of trial end is more ambiguous than trial start since
the way trial ends differs by trials. Examples of trial end definitions are, the moments a ball is miss
catched, two balls hit with each other, subject quit juggling, and etc.
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9. Enter the name of event into the text box under Type and click Stack button to
stack the event into a events queue shown in the right panel. Note that the
event is not saved to MoBILAB data set at this point.

196.766 Begin_001 Begin_001 -

MEMO : The name of trial start events is defined as “Begin_001”, “Begin_002”, ..., and those of
trial end is defined as “Finish_001’, “Finish_ 002", ....

10. Iterate steps 8 and 9 and stack events to be inserted to the data streams.

[ NON ) MoBl: Add Events

R R

s s) : Finish_|
Event Type 215.9163 [s] : Begin_002
I 216.7330 [s] : Finish_002

225.1163 [s] : Begin_003
226.6830 [s] : Finish_003

238.1330 Isl 3 Beiﬁ 004

e | [ s )| e
s [imnoos || rsnooe g

16



2018. Oct. 2nd

11. Click Save button to save events in the events queue to MoBILAB data set

[ JoN ] Sub Browser: remOcc_mocap_CESlab102
Save Events to [tems - .
NDEdde h KO LRA- 2 0E @ e
Events Queue to be Saved < N
o
& &
- _
r \\’}/\}
Save ] ‘ Clear ’
-
8 events are saved
L 1 I I 1 I 1 I I uJ

221

222

1
223 224 225 226 227 228

|

K

Go backward

229 230

Go to event

Rl

il

180

Current latency = 225.123 sec

250

MEMO : Since saving events to MoBILAB data set takes several seconds, I do not save event one-
by-one. Instead, I usually stack about 10 ~ 20 events in the queue, and save them at once.
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(lll-iv) Detecting Events Timing by Custom Programs

To detect timing of events that occur during juggling, we made custom Matlab scripts.
The aims of the scripts are to 1) track three balls in movie frames and get time series
of balls’ position, velocity, and acceleration, 2) automatically detect timing of catching
and throwing, and timing when a ball reaches hight/lowest points.

Since computational processes of ball tracking and timing detection are specific to
data analysis for juggling, | do not explain in detail about those processes in this
tutorial. Briefly speaking, the scripts for ball tracking utilizes functions in Matlab’s Image
Processing Toolbox. The juggling related events are automatically detected by
searching characteristic points in balls trajectory data corresponding to the events. In
those scripts, MoBILAB data set is loaded and the video stream is referred to assign
time stamp to each of the video frame images.

[ ON ) Video Player
File Tools View Playback Help ¥
® | q W [F|200%

data
) juggling_MoBI
) moviefiles
supplemental_datafiles

4
" | ball_acc.mat

% ball_pos.mat

4
> | ball_vel.mat

%1 event_ballbottom.mat

£ event_balltop.mat

%1 event_catch.mat

4
* | event_release.mat

4 .
" | mocap_markerConnection.mat

Srocessing RGB:480x64C 215

Instead of providing ball tracking programs, Matlab data files containing time
sequences of balls position (“ball_pos.mat”), velocity (‘ball_vel.mat”), and acceleration
(“ball_acc.mat”) are provided as supplemental data files. Also, Matlab data files
containing events information for catching (‘event_catch.mat”), throwing
(“event_release.mat”), balls apex (“event_balltop.mat”), and balls bottom
(“event_ballbottom.mat”) events are provided.

Note that the balls are only tracked during jugging trials. The position, velocity, and
acceleration are set to O during inter-trial periods.

18
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(lll-v) Adding New Streams to MoBILAB Data Set

If you want to browse signal created outside MoBILAB toolbox in synchronization with
MoBILAB data streams, it is better to add the signal as a new data stream to MoBILAB
data set. To do that, you have to create a set of binary data (.bin) and header
information (hdr) files for the new data stream and save them to MoBILAB data set
folder.

Matlab scripts “script_addStream_BallsPosition.m”, “script_addStream_BallsVelocity.m”,
and “script_add_Stream_BallsAcceleration.m” creates set of binary and header files for
the data streams of balls’ position, velocity, and acceleration, respectively.

Please run the scripts, after modifying the code at line 29 where path to the tutorial
data directory is defined.

After successful run, you will find new .bin and .hdr files in MoBILAB data set folder.
And the new data streams will be included when you re-load MoBILAB data set folder.

Name A

v data

v juggling_MoBlI
B balls_acc_51abfc16-82c6-4595-bda7-bc..f7e05-c21f-4ce5-944a-9ef8473db8d2.bin
balls_acc_51abfc16-82c6-4595-bda7-bc...f7e05-c21f-4ce5-944a-9ef8473db8d2.hdr
B balls_pos_2ac6b42f-07d5-41bb-a566-57...7€05-c21f-4ce5-944a-9ef8473db8d2.bin

& juggling_MoBI
& (1) eeg_CESlab102
v €3 (2) mocap_CESlab102
€9 (7) remOcc_mocap_CESlab102

balls_pos_2ac6b42f-07d5-41bb-a566-57...7e05-c21f-4ce5-944a-9ef8473db8d2.hdr
n balls_vel_89d29daf-34e8-4e74-a92e-dae...7e05-c21f-4ce5-944a-9ef8473db8d2.bin
a balls_vel_89d29daf-34e8-4e74-a92e-dae...7e05-c21f-4ce5-944a-9ef8473db8d2.hdr

eeg_CESlab102_beb5c4a6f-52a3-45f9-bd...f7e05-c21f-4ce5-944a-9ef8473db8d2.bin
= eeg_CESlab102_be5c4a6f-52a3-45f9-bd...f7e05-c21f-4ce5-944a-9ef8473db8d2.hdr
i mocap_CESlab102_1551baa0-f054-43bf-...7e05-c21f-4ce5-944a-9ef8473db8d2.bin
= mocap_CESlab102_1551baa0-f054-43bf-...7e05-c21f-4ce5-944a-9ef8473db8d2.hdr
notes_c83f7e05-c21f-4ce5-944a-9ef8473db8d2.txt

remOcc_mocap_CESlab102_977d8692-c5...7e05-c21f-4ce5-944a-9ef8473db8d2.bin
= remOcc_mocap_CESlab102_977d8692-c5...7e05-c21f-4ce5-944a-9ef8473db8d2.hdr
videostream__untitled_11b80661-57¢c5-4...f7e05-c21f-4ce5-944a-9ef8473db8d2.bin
= videostream__untitled_11b80661-57c5-4...f7e05-c21f-4ce5-944a-9ef8473db8d2.hdr

EEE N [Dea@s & S

& (3) videostream__untitled
(4) balls_acc
50(5) balls_pos
M (6) balls_vel

Balll_X |
Balll_Y -
Ball2_X [
Ball2_Y [
Ball3_X |

Ball3_ [

L
245

L L L L L L
2455 246 2465 247 2475 248

Current latency = 245.873 sec

(] MultiStream Browser
[zl
& Jump to  [Finish_0n4 in ' videos... [
Current latency = 245.873 sec 1| o | o
T

Current latency = 245.9 sec
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(Ill-vi) Inserting Events to MoBILAB Data Set

MoBILAB toolbox supports inserting events not only from GUI window but also from
program script.

Matlab script “script_insertEvent.m” inserts events to all data streams in MoBILAB
data set. The types of events inserted are catching, throwing, balls highest peaks and
balls lowest peaks.

Please run the scripts, after modifying the code at line 36 where path to the tutorial
data directory is defined.

You will see messages in command window tell you that header files containing events
information are saved due to changes in event class object inherent in data streams.

Please load MoBILAB data set folder again, and confirm that the new events appear in
data stream browser.

MoBILAB streamBrowserHandle: balls_pos

2 N ARO09LA- 3 0B nO
& 8
> 3 :
d % e > S &
S ¢ & & & & e
& & a® o S e
I [ 4 [ I I
!
1
1
i
i
ey 1 |
Balll X[~ — i E—
!
1
i
i
S N
. T i -
Balll_Y — | e— 1 i - [
| T ! ——
f ! [ e ——
{ !
1
i
[ i
| I e S I 1 — 1
Ball2_X [~ f +— i
f i
!
| i
| !
1
i
Ball2_Y [— i B
H
1
i
1
i
i I B ——
- — T L
Ball3_X — i
/ 1
| !
1
e" i
1
_ H
1
i
Ball3_y [— i B
'
1
1
i
i
1
| | | | | | | i | | |
238 2382 2384 2386 23838 239 239.2 239.4 239.6 239.8
Begin_002
Go to event Begin_003
¢ Begin_004
Catch-L
Kl | |

180 Current latency = 239.3 sec 250
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(llI-vii) Checking and Modifying Events

At step-iv, catching and throwing events were automatically detected by analyzing balls
trajectory data. Here we will browse video data stream and check whether catching and
throwing really happened at automatically detected timings. If the timings are incorrect
then we would like to modify temporal latencies of those events.

Since MoBILAB toolbox does not have a function to modify events information with
browsing data stream, | made another GUI for that purpose. The GUI program is based
on MoBILAB classes and utilized the browser classes with slight modification.

The GUI can be launched by running “mobi_gui_modifyEvent.m” function. Basic steps to
modify events information by the GUI is the following.

1. Type and enter “mobi_gui modifyEvent()” in Matlab command line.
2. Click OK button in a pop-up window asking for loading MoBILAB data set.

@ modif...
Load MoBl dataset.

OK ‘

3. Select MoBILAB data set folder, then the GUI window pops up.

@ O MoBI: Modify/Remove Events

Data Directory : /Volumes/Samsung2GSSD-3/mobi_tutonialdata/ugging_MoBI

Launch Main and Sub Browsers Select Event and Modify/Remove it
Main Browser
selcted : none
selcted : none
Check Items to Modify/Remove Latency [s] Type

© eeg_CEsian102

O mocap_CEslab102

© wdeostream__untitied

© remOcc_mocap_CESlab102

© vais_acc
© vass_pos
© vais_vel

Clear all
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4. Click Main Browser button in the upper-left panel, and select video data stream
in a list selection dialog box.

O v data

) juggling_MoBI
Select tem for Main Browser. v mo\nef”es

eeg CESlan102
mocap CESlab102

\videostream _untitied

fi! juggling.mov
remOcc_mocap_CESIab102 ) supplemental_datafiles
balls_acc
balls_pos > programs
palis_vel

OK Cancel

le:  Apple QuickTime?? Movie (* mov) d

5. Video data stream browser will appear and events information (latency and
label) is displayed to the list box of the right panel in the GUI.

[ JOX J Main Browser: videostream__untitled
Ndde b KLKO9DEL- 2 0B ) ~| Data Drectory : 3/mobl MoBI

Launch Main and Sub Browsers Select Event and Modify/Remove it RESET

Main Browser

£ S elease-
§ ) 197.314 [s] : BallTop-fromR UNDO
videostream__untitied 197.397 [s] : Release-L
197.580 [s] : Catch-L
197.730 [s] : BalTop-fromL
Sub Browsers 197.847 [s] : Release-R
198.014 [s] : Catch-R Refresh
Ealacied : 198.114 [s] : BallBottom-inL

198.164 [s] : BalTop-fromR
198.280 [s] : Release-L
198.480 [s] : Catch-L
198.547 [s] : BalBottom-inR
198.580 [s] : BalTop-fromL

198.697 [s] : Release-R Remove
= 198.830 [s] : Catch-R
Check Items to Modify/Remove Latency [s] Type
Modi
e eeg CESlab102 196.847 Begin_001 fy

mocap_CESlab102
<<< << < > >> >>>

videostream__untitied
Selected Event : 196.847 [s] Begin_001

remOcc_mocap_ CESlab102

e Dballs_acc
e Dbals_pos
100 200 300 400 500 600 ©  bals_vel
BallBotti
] Go to event [ZEIESE
« »
&l 5 - Clear all
180 Current latency = 196.847 sec 250
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6. If you want to browse other data streams,

data stream you want to browse.

DSde KB K

100 200
H:DD

Rl il

180

RO R NP AR~ |

0E o

400 s00

Go to event [EEIIELIH
BallBotton

Current latency = 196.847 sec

Data Drrectory : D-3/mobi MoBI
Launch Main and Sub Browsers Select Event and Modify/Remove it
Main Browser W
s] : Helease:
ideos titled 197.314 [s] : BalTop-fromR
T 197.397 [s] : Release-L
197.580 [s] : Catch-L
Sub Browsers 197730 [s] : BalTop-fromL
197.847 [s] : Release-
remOcc_mocap_CESlab102 198.014 [s] : Catch-R
balls_vel 198.114 [s] : BalBottom-inL
198.164[s] : BallTop-fromR
198.280 [s] : Release-L
198.480 [s] : Catch-L
198.547 [s] : BalBottom-inR
Check Items to Modify/Remove Latency [s] Type
o eeg CESlan102 196.847 Begin_001
o <<< << < > >> >>>
o vdeostream__untitied
n mocap_CESlab102 Selected Event : 196.847 [s] Begin_001
o Dbals_acc
o Dbals_pos
o pais_vel
Clearall

MEMO

600

D_»J

250

RESET

UNDO

Refresh

Remove

Modify

2018. Oct. 2nd

click Sub Browsers button and select

DEdde M RKROPDLEAL- S 0E a
X & > x4
) o D@@" q@\z
T T T T T T T
jarker0_X — W’_—ir—\_, _—4
ARSI
larker0_Y =
N
larker3_X [ R e S
larker3_Y —
L L L L L L L L L
196 196.2 1964 196.6 196.8 197 197.2 1974 1976 1978
- Go to even! [EEIERIGINEN
-I RallRoftom-in|
Rl | |
180 Current latency = 196.847 sec 250
[ JOK J MoBILAB streamBrowserHandle_HK: balls_vel
DEgde h AKAOUBDEAL-3 0E 0
$° & RS > &
& & & &
T T T T T T
AN
s N
L7 \,___\
P
Ball1_Y | /// _
\~
Ball2_v | —T -
i <
Ball3_Y { i
1 1 1 1 1 1 L il 1 ]
196 196.2 1964 196.6 196.8 197 197.2 1974 197.6 197.8
Go to event
L4 BallBottom-in
Rl | i
180 Current latency = 196.847 sec 250

As additional browsers, I selected occlusion removed motion capture data stream

(“remOcc_mocap CESlab102”’) and balls velocity data stream (“balls_vel”). The figure above is a
snapshot after changing browsers properties as below.

- time window width (both browser) : 2 seconds
- events subset displayed (both browser) :

e Begin 00X, Finish 00X, Release-R/L, Catch-R/L
- Channels to plot (mocap) :[12 10 11]

Channels to plot (balls_vel) : [2 4 6]
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7. Click the event in the list box you want to check, then the current latency of
the browsers will set at the latency of the selected event.

Ndde N KO ®EL- 3 0OE i

100 200 300 400 S00 600
Go to even EEIEME
Y 4 BallBotton
Rl il 2|
180 Current latency = 216.611 sec 250
O ([ ) MoBI: Modify/Remove Events

Data Directory : /Volumes/Samsung2GSSD-3/mobi_tutonialdata/ugging_MoBI

Launch Main and Sub Browsers Select Event and Modify/Remove it RESET
Main Browser 215.911 [s] : Begin_002
216.094 [s] : Release-R UNDO
videostream untitled 216.378 [s] : BallTop-fromR
216.461 [s] : Release-L
Sub Browsers AL O L —
225.110 [s] : Begin_003 Refresh
remOcc_mocap_CESlab102 225310 [s] : Release-R
balls_vel 225.626 [s] : BallTop-fromR
225.726 [s] : Release-L
225.909 [s] : Catch-L
226.026 [s] : BallTop-fromL
226.159 [s] : Release-R Remove
Check Items to Modify/Remove Latency [s] Type
™ eeg_CESlab102 216.611 Catch-L Modify

. mocap_CESlab102
L videostream__untitied

<< << < > >> >>>

M remOcc_mocap_CESIaD102 Selected Event : 216.611 [s] Catch-L

L) balils_acc
L) balis_pos
L)) balis_vel

Clearall

MEMO : The figure above is a snapshot after clicking “Catch-L” event at latency of 216.511 [s].
You can see that a ball is still in the air, which means that automatically detected timing was slightly
earlier than actual catch timing.
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8. To modify latency of the event, you can directly type desired latency in the
box named Latency [s], or forward/rewind in time by clicking >, >> >>>,
< ,<< ,<<< buttons. After correcting the latency, click Modify button to save
modified event data in MoBILAB data set.

300 400 500

600
300 400 00 Go to evenl
BallBotton
2

Go to eveni EEIEETE
BallBotton

I

|

_I Current latency = 216.728 sec 25(

Current latency = 216.645 sec 10BI: Modify/Remove Events

. /mobi_tutonavdata/uggiing_MoBI
JAoBl: Modify/Remove Events fmobL oy data oo™

3/mobi_tutonaldata/ugging_MoBI Select Event and Modify/Remove it RE!
216.094 [s] : Release-R
216.378 [s] : BalTop-fromR UN
Select Event and Modify/Remove it 216.461 [s] - Release-L
215911 [s] : Begin_002 2166‘“5 SMOIELS
216,094 [s] : Release-R N E—
216.378 [s] : BalTop-fromR 225310 [s] : Release-R Refi
216.461 [s] : Release-L 225.626 [s] : BalTop-fromR
216.611 [s] : Catch-L 225.726 [s] : Release-L
216.728 [s] : Finish_002 225.909 [s] : Catch-L
225.110 [s] : Begin_003 226.026 [s] : BallTop-fromL
225310 [s Release-R 226.159 [s] : Release-R Ren
225.626 [s] : BallTop-fromR 226.293 [s] : Catch-R
225.726 [s] : Release-L
225.909 [s] : Catch-L Latency [s] Type "
226.026 [s] : BallTop-fromL - " V]
226.159 [s] - Release-R 216.728 Finish_002
Latency [s] Type <<< << < > >> >>>
216.645 Catch-L Modified Events:
eeg_CES1ab102: 216.618(s] Catch-L
<<< << < > >> 55> mocap_CES1ab102: 216.610(s] Catch-L
videostream__untitled: 216.611[s] Catch-L
selected Event : 216.611 [s] Catch-L remOcc_mocap_CESlab102: 216.618(s) Catch-L

balls_acc: 216.611(s] Catch-L
balls_pos: 216.611([s] Catch-L
balls_vel: 216.611[s] Catch-L

MEMO : The left figure above is a snapshot after advancing two frames by clicking > button twice.
The right figure is a snapshot after clicking Modify button then. You can see that the latency of
corresponding “Catch-L” event has been changed from 216.611 to 216.644 [s].

9. If you want to change label of events, click an event you want to modify in the
list box and type desired label in the box named Type, then click Modify button.
You will see the message at bottom part of the panel that the events has
been modified.
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(ll1-viii) Exporting EEG Data from MoBILAB to EEGLAB

After checking and modifying events information, we are going to export EEG data
stream to EEGLAB .set format by the following steps.

1. Launch MoBILAB GUI and load MoBILAB data set folder.
2. Right click eeg data stream and select Export to EEGLAB.

([ NON ] MoBILAB
File Edit Tools Help ¥
9 juggling_MoBI

50 (1) eeg_CESlab102
» @ (2) mocap_CESlabl  Add sensor locations
€9 (3) videostream__u Create head model

@ (5) balls_acc Compute lead field matrix
€9 (6) balls_pos
@ (7) balls_vel Re-reference

Remove aux-channels subspace
Artifact rejection pipeline (ASR)
Filter

Clean line

Apply ICA unmixing matrix

Run ICA

Time frequency analysis (CWT)
Estimate Primary current density (PC
State space analysis

Plot

Plot spectrum
Plot on scalp
Show head model

Inspect

Annotation
Generate batch script
Delete object

500 |
400

300 [ g

Trials

200 -

100 F

08|
0.4

-0.4
-0.8

-1000 -500 0 500 1000 1500
Time (ms)

3. EEG data will be automatically imported to EEGLAB toolbox and you can start
analyzing EEG signals by EEGLAB GUL.
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o o EEGLAB v13.6.5b
File Edit Tools Plot Study Datasets

— #1: eeg_CESlab102

Help

Filename: none

Channels per frame 256

Frames per epoch

143359

Epochs 1
Events 156
Sampling rate (Hz) 2048
Epoch start (sec) 180.000
Epoch end (sec) 249.999
Reference unknown
Channel locations Yes

ICA weights No
Dataset size (Mb) 148.8

(lll-ix) Preprocessing EEG Data

There is nothing special about preprocessing of EEG signals for juggling data. So | am
not going to explain here. Please refer EEGLAB Wiki pages.

(lll-x) Event Related Analysis

Now the last step in this tutorial is to do event related analysis of EEG data. In EEGLAB
GUI, you can chose one type of events of interest and extract epochs time locked to
the events. Then you can compute ERP, ERSP, ITC, and so on. Again, this step is also
typical process in the analysis using EEGLAB. So | will leave detail explanation to
EEGLAB Wiki pages.

I will finish this tutorial by showing an example of ERP acquired by juggling data
analysis. The figure below is an ERP of one independent component from left sensory-
motor area. Each epochs are time-locked to left hand catching and sorted by the
latency of right hand catching. We can see that activity of this independent component
is time-locked to right hand catching.
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Appendix:
MoBILAB GUIs for Event Marking and Modification

For juggling data analysis, | made two Matlab GUI programs that can handle events in
MoBILAB data set with browsing data streams. One GUI is for inserting new events, and
the other is for modifying label and/or latency of existing events. The programs
basically utilizes classes in MoBILAB toolbox. | also made two classes for browsing by
slightly modifying codes from original MoBILAB toolbox.

Here are instructions for using the two GUIs.
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(Appendix-i) Event Marking GUI

GUI for event marking can be launched by running Matlab “mobi_gui_addEvent.m’
function. This GUI can be used when you want to detect some events by browsing data
streams and insert events to MoBILAB data set.

i

Features

Multiple data stream browsing

New event insertion

Automatic event name labelling
automatic alteration between registered event labels
automatic count-up for event label index

| NON | MoBI: Add Events

Event Type

v rowser TR

i<l << | < [ > | > |
e | r || e |
s (sewno e |

Overview of Basic Steps

—_

Start GUI program

)
2) Load MoBILAB data set
3) Launch data stream browsers
4)  Select data streams to which new events are saved
5) Detect event by browsing data streams
6) Setevent name
7) Stack event information to events queue
8) Insert events in the queue to data streams after stacking one or more events
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How To

1) Start GUI program

GUI window will be launched by running “mobi_gui_addEvent” function from
Matlab command line.

>> 0bjMoBI = add_event_gui();

The function returns a “dataSourceMoBI” class object. The object can be given

as input argument when you run the function again. Then MoBILAB data set
loading (step 2) will be skipped.

>> 0bjMoBI = add_event_gui(objMoBI);

2) Load MoBILAB data set

If you run “mobi_gui_addEvent” function without input argument, you will be
asked to select MoBILAB data set folder. Click OK button in the pop-up window.

@ add_e...

Load MoBl dataset.
OK

At the folder selection dialog box appearing next, select MoBILAB data set
folder you want to load.

» BB sample_MoBI
i |

3) Launch data stream browsers

You can launch one or more data stream browsers for detecting events. Click
Main Browser button in the upper-left panel. Then select the name of data stream
you want to browse.

Launch Sweam Browserts) Select tem for Main Browser.
Main Browser ‘
. eeq CESlan102

seiciea - nane mocap CESlab102
remOcc_mocap CESlab102

sekcted : none balls acc
balls pos
bals vel
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You can launch additional browsers by clicking Sub Browsers button.

Save Events to Items

Launch Stream Browser(s) Set Automatic Event Type Rule ( If necessary )
e ’ i Fuante (uisua th ha Savad
Main Browser o o Sub Browser: mocap_CESlab102
. \ S o { % \ 9 4 7 . »
videostream__untitied j o d = [% XN W @ \E —.] — d = [% R @ 4 o 'j >
Sub Browsers T T T
— e —— B -
mocap_CESlab102 50 | -
100 |
}
150 e —— e —
S 200 [ = —_—
Check Items to Add Event 55 —— e R -
A— l—
e eeg CESlap102 300 Ll -
e mocap_CESlan102 1 -
350 — —— —
e videostream__untitied 1
400 L J— -
© remOcc_mocap_CESl I
e Dballs_acc 20 . H n ! . . n
e Dalls_pos 100 200 300 400& 181 182 183 184 185
o) bas vel DDDD Go to eveni B DDDD Go to event EEIIE
|
« ] | «f l »
Clearal 180 Current latency = 180 Current latency = 250

NOTE : Which data stream should be selected for Main Browser?

The data stream most related to the events that you are looking for is
recommended to be browsed with Main Browser. In the GUI, there are buttons
changing current latency of browsers. Timestamp of the data stream selected
for Main Browser is referred when those buttons are clicked. For example, when
>> putton in the GUI is clicked, current time in each browser will be shifted
forward by the time corresponds to 10 sampling points of the “Main” data
stream.

4) Select data streams to which new events are saved

By checking on/off the radio buttons in bottom-left panel, you can select data
streams to which new events will be saved. Initially, all data streams are selected.

Check Items to Save Events
© eeg_cEsian102

) mocap_CESlab102

© vdeostream__untitied

O remOcc_mocap_CESlab102

© vass_acc
© vass_pos
O vass_vel

Clear all
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5) Detect event by browsing data streams

Current latency in browsers can be changed by clicking buttons under Stream
Player text in bottom-mid panel.

Browse Streams and Stack Events to Queue
Stream Player
<«<< | << < > >> | >
Event Editor
Renew Stack Undo
Latency [s] Label Past Labels
182.502 | [T

When you click <, <<, or <<< button, current latency in all browsers will be
rewinded by the time corresponding to 1, 10, 100 sampling points of the data
stream selected for Main Browser. When you click >, >>, >>> button, current
latency will be forwarded by the time corresponding to 1, 10, 100 sampling
points.

You can also play browsers by clicking playing buttons in each browser, but the
current latency will not be synchronised with each other. To set the current
latency in all browser to the same latency, you can click Renew button in bottom-
mid panel. Then current latency in each browser will be set to that of Main
Browser.

6) Set event name

Event name (label) can directly be typed in the box under Label text in bottom-
mid panel.

Latency [s] Label Past Labels
182.502  event-A| [T

Also you can chose a label from the pop-up menu listing the ones stacked

before.
event-A
Latency [s] Label avent8
182.502 Y event-C
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In addition, event label can be automatically determined by either or both of two
rules set in upper-mid panel.

Set Automatic Event Labeling Rule ( If necessary )
automatic shifting automatic counting
Event Label P—
1 |
2 | suftix tormat
3 |
4 |
5 cument count

First rule is for automatic event name shifting. This rule is useful If you want to
mark several types of event iteratively occurring in the same order. For example,
during 3 ball cascade juggling, catching and throwing events occurs periodically
in the fixed order as right-hand throw, right-hand catch, left-hand throw, and left-
hand catch.

If you want to use this rule, check on automatic shifting check box and enter event
labels to the list box in the order of appearance. Then event label in bottom-mid
panel will automatically changed after one event is stacked in the queue.

Save Events
Events Queue to be Saved

automatic shifting automatic counting —
[ ‘ prefix string mm%h—

Event Label
Throw-Rignt

Catch-Right suffix format

Throw-Left

Catch-Left

Set Automatic Event Labeling Rule ( If necessary )

VB W N

curment count

Browse Streams and Stack Events to Queue

Stream Player
<<< << < > >> >>>
Event Editor
Renew Stack Undo
Save Clear
Latency [s] Label Past Labels

197.293  Throw-Left Catch-Right u stacked : Catch-Right

The second rule is for automatic event label indexing. This rule is useful if you
want to add incremental index to event labels. For example, in the case of
juggling data analysis, | use this rule to set the event labels of beginning of trials.
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If you want to use this rule, check on automatic counting check box and enter
prefix of label, string format of event indexing, and initial index number to prefix
string, suffix format, and current count boxes respectively. Then suffix of the event

label in bottom-mid panel will automatically be counted up after one event is
stacked in the queue.

196.8591 ISI H mg 001

Event Label

You can also combine the two rules. If you check on both checking boxes, prefix
of the event label will be shifted from one label to the next in the list box each
time event is stacked. On the other hand, index number of the event will be
counted up, after prefix of the event label came back to the first one in the list
box. Note that the label typed in prefix string box will be ignored.

225.086  TnalEnd_003
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7) Stack event information to events queue

After setting event latency and label, click Stack button in bottom-mid panel.
Then, the event will be stacked to events queue show in right panel. You can also
remove the event in the queue by clicking Undo button.

Event Label

8) Insert events in the queue to data streams after stacking one or more events

You can stack one or more events to the events queue by iterating steps 5) to
7).

182.5018 |8| L event-A
200.2083 [s] : event-B

21000 e

Note that the events are not saved to the data streams just by stacking events.
To save the events, click Save button in right panel. You will see messages in
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Matlab command line and lower part of right panel noticing that events are saved
to the data streams. Also events in the queue will be cleared.

Save Events
Events Queue 1o be Saved

l Save I ‘ Clear ‘

3 events are saved

Saving:
Saving:
Saving:
Saving:
Saving:
Saving:
Saving:

>>

event
event
event
event
event
event
event

in:
in:
in:
in:
in:
in:
in:

/Volumes/Samsung2GSSD-3/mobi_tutorial/sample_MoBI/eeg_CESlabl
/Volumes/Samsung2GSSD-3/mobi_tutorial/sample_MoBI/mocap_CESla
/Volumes/Samsung2GSSD-3/mobi_tutorial/sample_MoBI/videostream,
/Volumes/Samsung2GSSD-3/mobi_tutorial/sample_MoBI/remOcc_moca
/Volumes/Samsung2GSSD-3/mobi_tutorial/sample_MoBI/balls_acc_6¢
/Volumes/Samsung2GSSD-3/mobi_tutorial/sample_MoBI/balls_pos_ci
/Volumes/Samsung2GSSD-3/mobi_tutorial/sample_MoBI/balls_vel_7¢
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(Appendix-ii) Event modifying GUI

GUI for event modification can be launched by running Matlab
“mobi_gui_modifyEvent.m” function. This GUI can be used when you want to modify
event latency and/or label with browsing data streams. In addition, event can be
removed from this GUI.

Features

Multiple data stream browsing
Event latency and label modification
Event removal

[ NON MoBI: Modify/Remove Events

Over View of Basic Steps

-

Start GUI program

)
2) Load MoBILAB data set
3) Launch data stream browsers
4)  Select data streams of which events are modified
B)  Select event to be modified/removed
6) Set correct event latency and/or label
7)  Save modification or remove event
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How To

1) Start GUI program

GUI window will be launched by running “mobi_gui_modifyEvent” function from
Matlab command line.

>> o0bjMoBI = modify_event_gui();

The function returns a “dataSourceMoBI” class object. The object can be given

as input argument when you run the function again. Then MoBILAB data set
loading (step 2) will be skipped.

>> objMoBI = modify_event_gui(objMoBI);

2) Load MoBILAB data set

If you run “mobi_gui_modifyEvent” function without input argument, you will be
asked to select MoBILAB data set folder. Click OK button in the pop-up window.

O modif...

Load MoBl data set.
OK

At the folder selection dialog box appearing next, select MoBILAB data set
folder you want to load.

» BB sample_MoBI
i |

3) Launch data stream browsers

You can launch one or more data stream browsers for checking events. Click

Main Browser button in the upper-left panel. Then select the name of data stream
you want to browse.

Launch Main and Sub Browsers

Select tem for Main Browser.
Main Browser

selcted : none 'eeg CESlab102

— mocap CESIab102
Sub Browsers videostream _untitied

selcted : none remOcc_mocap CESlab102
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You can launch additional browsers by clicking Sub Browsers button.

Data Dwectory : /Volumes/Samsung2GSSD-3/mobl_tutonalbackups/sample_MoBI

Launch Main and Sub Browsers Select Event and Modify/Remove it RESET
Main Browser 96.849
: s] : Catch-Le UNDO
remOcc_mocap_CESlab102 202.815 [s] : TrialEnd
Sub Browsers
) : Refresh
videostream__untitled
Remove
Check Items to Modify/Remove Latency [s] Type )
+) eeg_CESMDICZ 196.849 TrialStart Wy
e mocap_CESlab102 <<< << < > >> >>>
e videostream__untitied
~n mocap_CESIab102 Selected Event : 196.849 [s] TrialStart

| 15

Ddde B KLO9DLA- 3 MO dde B

50
100
150
200
250
300
350
400
450

1NN 2nn ann 4ann RNN 108 10R 107 10:! 100

DDD[] Go to event [SEIE ]:”:] DEH:]D Go to even! [SEIE} _”j

X 1 ' | o

180 Current latencv = 250 180 Current latencv = "‘”

NOTE : Which data stream should be selected for Main Browser?

As same as GUI for event marking, there are buttons changing current latency of
browsers. Timestamp of the data stream selected for Main Browser is referred
when those buttons are clicked. In addition, event list shown in the GUI is made
by referring to events data of the “Main” data stream. Therefore, the data stream
most related to the events that you are looking for is recommended to be
browsed with Main Browser.
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4) Select data streams of which events are modified
By checking on/off the radio buttons in bottom-left panel, you can select data
streams of which events will be modified. Initially, all data streams are selected.

Check Items to Modify/Remove

© eeg_cEsian102
O mocap_CESlan102

© wdeostream__untitied

© remOcc_mocap_CESlab102

Clear all

5) Select event to be modified/removed
To select event you want to modify or remove, click that event in the list box in
the right panel. Latency and label of the event will appear in the text boxes under

Latency [s] and Type texts, respectively. In addition, the current latency of each

browser becomes as the latency of the event.

P RAOPRL- 3 08 =D

S

0 E O ~0cdé@

Ndde b KKOPDEL- 2
F
& &
RN < 50
1 1 1 1 1 1 DD
150
200
250
300
350
400
450
- ann ann snn AN
—_— o N ) Go to even! CEIEIRE:
B ' 7 ‘ 777: “‘\ ‘ "J « v
N — ~ - 180 Current latency = 198.449 sec 250
[ ) @ MoBI: Modify/Remove Events
B Data Dwectory : / 2GSSD-3/mobi wie_MoBI
[ I."' {1 | Launch Main and Sub Browsers Select Event and Modify/Remove it RESET
J
[ [N / Main Browser 196.849 [s] : TrialStart
f sl f 98,449 UNDO
B I|' ‘|' lII remOcc_mocap_CESlab102 8108 riwi=n
f ! / \ B
—\ | J \/ Sub Browsers
N - ) Refresh
videostream__ untitled
Remove
I L L L Check Items to Modify/Remove Latency [s] Type
196 197 198 199 Modi
© ceg_CESiab102 198.449 Catch fy
|| © mocap_CEsiab102 <<< << < > >> >>>
Go to event © vaeostream__untitied
v Selected Event : 198.449 [s] Catch
© remOcc_mocap_CESlan102
Rl | _
180 Current latency = 198.449 sec
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If you are not sure which event in the list corresponds to the event you are
looking for, browse the “Main” data stream by playing buttons in the browser
until you find the event. Then click Refiresh button in right panel in the GUI. The
event whose latency is closest to the current latency of Main Browser will be

selected.

6) Set correct event latency and/or label

You can skip this step if you want to remove event.

To modify event latency, you can directly enter the latency in the text box under

Latency [s] text. Or you can adjust latency by clicking <<<, <<, <, >, >> | >>>

buttons. The current latency of the browsers will be changed to the latency in

the text box.

To modify event label, you can directly change the label in the text box.

S
<
&
& o“‘a\
1 [ [ 1 i 1 [
I

RNN

1nn 2nn ann ann NN
™ mj:l Go to event DD

~ _. e~ E N

| - Current latencv = 198.858 sec 2680

I
|
I
I
I
|
I
I
|
I
|
1 O [ ] MoBI: Modify/Remove Events
I
| Data Drrectory : / D-3/mobi vle_MoBI
I
/ / ] Launch Main and Sub Browsers Select Event and Modify/Remove it RESET
I|'I ,'I ,'K | Main Browser 196.849 [s] : TrialStart
.' / [ 198,503 [s] * Catch UNDO
/ / [ remOcc_mocap_CESlab102 S LI E WA
/ » | \ Sub Browsers Fetresh
: videostream__untitied elres
I
I
| Remove
s ; . . I L | Check ltems to Modify/Remove Latency [s] Type
196.5 197 1975 198 198.5 199 199 O oo CESNDICZ 198.858 Catch-Right Modify
(© mocap_Cesiani02 <<< << < > >> >>>
Gotoeven | @ videostream _untiied
v Selected Event : 198.583 [s] Catch
© remOcc_mocap_CESlab102
o 1 =

180

Current latency = 198.858
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7) Save modification or remove event

If you want to modify the event information, click Medify button to save the
modification. The event information in the list will be modified. And you will see
the messages in the GUI and Matlab command line that event data in the data
streams are modified.

Select Event and Modify/Remove it
196.849 [s] : TrialStart

198.859 [s] : Catch-R‘im

Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/eeg_CESlabl02_be5c4a6f-
Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/mocap_CESlab102_1551baa
Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/videostream__untitled_1
Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/remOcc_mocap_CESlabl02_:

Modified Events:

eeg_CESlab102: 198.503[s] Catch, 198.858([s] Catch-Right
Latency [s] Type mocap_CESlab102: 198.503([s] Catch, 198.858[s] Catch-Right
202.815 TrialEnd videostream__untitled: 198.497[s] Catch, 198.858[s] Catch-Right
remOcc_mocap_CESlab1@2: 198.503([s] Catch, 198.858[s] Catch-Right

<< << < > >> >>>

Modified Events:
eeg_CESlab1@2: 198.503(s] Catch
mocap_CES1ab102: 198.503([s] Catch
videostream__untitled: 198.497[s] Catch
rem0cc_mocap_CES1ab102: 198.583(s] Catch

To remove event, select Remove button. The event will be removed from the list.
And you will the see messages in the GUI and Matlab command line that event in
the data streams are removed.

Select Event and Modify/Remove it

196.849 [s] : TrialStart
202.815 [s] : TrialEnd
Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/eeg_CESlabl02_be5c4a6f-:
Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/mocap_CESlab102_1551baal
_:Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/videostream__untitled_1}
Saving: event in: /Volumes/Samsung2GSSD-3/mobi_tutorial/backups/sample_MoBI/remOcc_mocap_CESlabl102_:
Removed Events:
. eeg_CESlab1@2: 198.858[s] Catch-Right
Latency [s] Type mocap_CESlab102: 198.859[s] Catch-Right
196.849 TrialStart videostream__untitled: 198.863[s] Catch-Right
_: remOcc_mocap_CESlab102: 198.859[s] Catch-Right
<<< << < > >> >>>

Removed Events:

eeg_CESlab102:
mocap_CESlabl102:
videostream__untitled:
rem0cc_mocap_CESlab102:

198.858(s] Catch-Right
198.859(s) Catch-Right
198.863([s) Catch-Right
198.859(s]) Catch-Right

If you want to undo the last modification you made, click UNDO button.
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Also RESET button will withdraw all the modification you made since the GUI has
been launched. You will be asked to re-start from launching Main Browser.

Reset all operation!! Start from launching Main Browser.

o]
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