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What Is a BCI?

“A Brain-Computer Interface is a communication system that
does not depend on the brain’s normal output pathways of

peripheral nerves and muscles ”
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A BCI system translates brain activities into output commands without
carring out any movements.
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How does a BCI work?

 Different brain activities (thought) or external stimulus can
produce changes in brain signals
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How does a BCI work?

 Different brain activities (thought) or external stimulus can

produce changes in brain signals
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P300 amplitude depends on the stimulus interest for the subject
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BCI Applications
BCI SYSTEM

SIGNAL PROCESSING
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Signal Feature Classification
Acquisition Extraction Control
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P300-Based BCI Speller

« Based on the Row-Column Presentation (RCP)
paradigm

* Each row and column flash (stimulus)

« Subject count the number of times a symbol flash
» For each flash, a P300 is produced

» After some flashes, the P300 is detected

and the symbol detected.
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« The layout speller should be adapt to each
patient

 Configuring the different elements of the

speller
— Size, color, characters, images,...

 Platforms to develop P300 speller

New platform developped by

Most popular UMA-BCI research groupp
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 To evaluate the usability of the 3 proposed
platforms

— Study focused on the feasiblity to change the speller
layout

— Usability:
 Effectivenes, efficiency and satisfaction

» The obtained results will allow researchers to
select the most appropriate platform to develop
communication system based on P300 spellers

1
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Experimental design

* With each platform, users has to transform the speller
of reference into a proposed speller

Changes:

i) the matrix size (to 4x4),

i) the color of the background (to purple),

iif)  the inclusion of some images,

iv)  the configuration of some characters (“A”, “B”, “C”, “D”, “17, “27, “3”, “4”)

v)  the color of some cells 14


letters_6x6.avi

Experimental design

» A manual for each platform was provide to the user

— The manuals should be read before the experiments.
— The users could consult the manual during the experiment.

 For each platform, the time available was 60 minutes.

» Once finishing the task, the users were askedto
complete different questionnaire to evaluate usability

Satisfaction

Effectiveness Efficiency 5 statements

- 9% of correct changes - Time required
- Subjective workload (NASAT-TLX)

15
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Results

Participants: 3 users

o Effectiveness

Userl User2 User3

| UMA-BCI Speller 100 100 100 |
OpenVibe 80 100 100

[ BC12000 100 100 100 |

Percentage of correct changes (in %)

19t October 20

 Efficiency

Userl User User3 Mean

2
UMA-BCI Speller Workload 14,3 28,6 23 219
time 5 4 6 5
OpenVibe Workload 64,6 72 9% /75
time 60 38 45 47,6
BCI2000 Workload 51,6 52,6 68 57,4
time 20 18 22 20

Total workload and time (in min) required
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Results

e Satisfaction

User Statements (S)
Complex Help required  Tedious Knowledge )éag\ Mean
necessary
1 1 1 1 1 1
UMA-BCI Speller 2 1 1 1 2 1 1,13
3 1 1 1 2 1
1 2 4 5 5 5
OpenVibe 2 4 4 2 4 5 4,13
3 4 4 5 4 5
1 2 2 2 3 3
BCI2000 2 3 3 3 4 3 3
3 3 4 4 4 2
1- The most favourable
5- The least favourable
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{ Conclusion

» The present work has studied the usability of the
three most popular platforms to develop P300
speller: BC12000, OpenVIBE and UMA-BCI
Speller.

« The UMA-BCI Speller offered the best scores in all
dimensions, being the platform with the highest level

of usability. | =
 Most effectiveness !t,._ T o
 Most efficiency ?” P
* Most satisfactory \ 2
A
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Questions?
Thanks for your attention

Ricardo Ron Angevin (rron@uma.es)
Grupo DIANA (www.diana.uma.es)

BRAIN Project (www.diana.uma.es /brains)
INCADI Project (www.incadi.uma.es)
LICOM Project (www.licom.uma.es)
SICCAU Project (umabci.uma.es/siccau)
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