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Transkription Interview 7

I: so, let’s start.

TN: mhm

I: um, my first question is, um, how have you been in contact with, uh, BCIs before? in which way.. like, have you
conducted studies,

/ITN: mhm//

I: or have you even participated by yourself?

TN: yeah, so | participated of course, and | also conducted studies,

/1: uh-huh//

TN: and like, in the very beginning we just had the one electrode BCI that | showed you, this Neurosky one in our lab in
[city] when I was doing my Master’s and

/N mhm//

TN: that’s where I first knew that this thing exists.

I: yeah

TN: and um, yeah, then I.. started my PhD and I, uh, also took part in a s-in like.. several studies with like, uh, high-end
BCls, uh, in [city]

I: “high end,” what does this mean?

TN: like, the medical ones

I: ah, okay, high end, uh-huh.

TN: or, um (Pause) and like, in the course of my PhD, I’'m just using the consumer BClIs to, um, (?) for EEG and, uh, to
collect data and like do stuff like emotion recognition

/N mhm//

TN: or um.. SSVEP for control. yeah, stuff like that.

I: and what’s the topic of your uh PhD thesis, like, or-d-it’s connected to BCI, or?

TN: very, very, very good question (laughs)

I: (laughs)

TN: so the.. um.. in the PhD, I’'m not only using BClIs, I’'m also using other physiological sensors, like heart rate,
breathing rate,

/N mhm//

TN: maybe eyetracking sometimes.. stuff like that, to, um.. like, infer cognitive states,

N mhm//

TN: and use this in applications, and most of those applications have to do with communication between people or
multip-multiple people at the same time.

N mhm//

TN: so like um, large-scale.. like, for example, one project was fitting every uh person in the room with a.. single
electrode BCI like the Neurosky one

/N> mhm//

TN: during a presentation and uh showing the presenter how the audience are concentrating in his presentation.

Iz ahh//

TN: of course, not every person alone because that’s-

I: (laughs)

TN: not ethical

I: right, yeah

TN: but rather, like an average of all the people in the audience so that the presenter can know if the people are losing
interest, if he should stop, give a break,

/N mhm//

TN: ask a question, something like that. so the idea here is to see like application scenarios that allow people to use such
sensors, say EEG or uh, heart rate or so, and like communication settings and not just for reflecting on their own
mood.

I: mhm.. so there’re like two areas: one area is in communication in general, like uh, when somebody gives a-a lecture
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/ITN: yeah//

I: to know how the people are actually

/ITN: yeah//

I: in the brain

/ITN: yeah//

I: if they are listening or not

/ITN: yeah//

I: and if the presenter should, uh, change something maybe

/ITN: yeah//

I: and the other thing is to.. to recognize mental states.

/ITN: yes//

I: okay, so like you told me-

TN: but, t-th-the main, so recognizing the mental states is done also to communicate with the people so | mean, | don’t-1
don’t just reflect it to the single person, I also kind of also maybe share it with someone else

/I: mhm//

TN: so the idea is this kind of.. communicating the-the mental state to either someone else, or to yourself, or to multiple
other people,

N> mhm//

TN: multiple presenters,

/N mhm//

TN: or whatever.

I: so, the main aspect is the-the mental state

TN: yeah

I: in different contexts

TN: yes

I: mhm, and you have told me before about, um, this assimilator

TN: yeah

I: and your students,

TN: yeah

I: maybe you can, um, tell me something about it?

TN: yeah, so, if you’re going to participate in a study, I cannot tell you a lot-

I: okay (laughs), just a bit

TN: (laughs) but uh, just a bit, so we are basically, um-in the beginning, we wanted to know if using the music and um,
uh.. a heartrate sensor we could get good data to, uh, classify emotional states into positive, negative, and neutral

/N> mhm//

TN: so, like, we have three states, and, um.. the first part was, we did a study just trying to elicit certain emotions in
people using a.. database of music videos from psychology, actually, and um.. uh.. we classified the data using
machine learning afterwards to see if we can really say okay this person was really feeling positive or negative or
neutral, depending on like how they actually rated the-the videos themselves.

N mhm//

TN: um.. that being said, um.. afterwards, we wanted to put this in a context of a driving simulator because while driving
it-it’s been proven that if you are in a negative mood or in excessively positive mood, so you’re extremely excited
or very very angry, or depressed, you are more likely to make a lot of more errors

/N mhm//

TN: while driving, so like, not keeping your lane,

/N mhm//

TN: missing the light, um.. braking too late, stuff like that. um.. and we are trying to see how we can, uh influence that in
a car setting.

N mhm//

TN: so we are, uh, buil-we built a driving simulator with, uh, ambient lighting and uh, we asked the people to also wear
the BCI and the, uh, heartrate sensor again and we change the.. the setting based on their mood.

I: mhm.. but um, as well the lights, you told me, like
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TN: yeah

I: the-the color of lights

TN: yeah, yeah.

/I: mhm//

TN: so the color-the color of the ambient lighting in the car changes according to different things that we-we try.

1: okay, | was (laughs)

TN: (laughs) yeah

I: okay.. so, your first contact with, uh BCls was in [city]

TN: yes

I: and with your Master’s-

TN: yeah

I: thesis,

TN: yeah

I: so it was like-how long is it ago?

TN: um.. two thousand and.. twelve.

I: okay, so five years ago.

TN: yeah

I: and you participated in several studies by yourself as well-

TN: yeah

I: like, like for..

TN: yeah,

I: yeah, for um.. Studienzwecke? (laughs)

TN: yeah, yeah

I: uh, and what kind of studies-studies, like um.. which contexts?

TN: so.. so, again, like all the studies I did, | participated in them just to try

/N yeah//

TN: because, I mean, if you don’t try it out yourself, you-it doesn’t make any sense.

N> mhm//

TN: uh, you need to see the pain you’re putting the people in (laughs)

I: (laughs)

TN: while wearing that, so-so that’s one thing, and the other thing I-there was a study.. in Max Planck in [city] for.. the
different audio.. how your brain reacts to different audio stimuli,

N mhm//

TN: and that, | participated in.. like.. stuff like that

/N> mhm//

TN: so, like, um.. that’s, I think, more or less it. there are so many studies that are done here, the only problem is that
they always ask for someone who is right-handed and I’m left-handed, so | never go.

I: (laughs) lucky you! (laughs)

TN: no, | actually wanted to go!

I: (laughs)

TN: | mean, every single time, they want someone right-handed.
I: but, why?

TN: I-I’m not sure. I mean,

I: yeah

TN: sure, it does-it might have an influence, but I guess.. the more the better, I don’t know.

I: yeah.. and you need variation as well,

TN: yeah

12 in my opinion

TN: yeah, yeah.

I: okay. (laughs) okay, so, you are, um.. experienced by yourself and you have conducted a lot of studies in this field
TN: yeah

I: okay
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TN: again, like, all the studies I-1-I’m doing are in HCI, so they’re all, like, again with healthy users and consumer-based
BCls.

I: mhm.. okay. and um, you are like, um.. yeah. working with uh, applications as well. what kind of applications?

TN: so.. um, like the stuff I just told you,

/I: mhm//

TN: so, like the car,

I: yeah, something like this

TN: the-the presentation. so, in the presentation, for example

/I: mhm//

TN: we show the people, um.. like, on a tablet, um.. just a graph of the concentration of the audience,

/1: uh-huh//

TN: um..

I: that’s a great idea, yeah. (laugh)

TN: (laugh) um.. yeah, so.. maybe these are the types of applications. we had another more crazy one, so we wanted to
see if we can actually transfer emotions, so, uh, from an input side, we used EEG to classify emotions again into
positive or negative

N> mhm//

TN: and um.. send the classified emotion to another person, say you, and make you perform a gesture, uh.. to help you
feel what | am feeling.

/I: mhm//

TN: so, uh.. and those gestures were performed by EMS, I don’t know if you know EMS. EMS is Electrical Muscle
Stimulation,

/1: uh-huh//

TN: and, it’s basically, so it’s-it’s sold, uh, like everywhere, it’s just like a massage, um, device,

N> mhm//

TN: you just change the circuit a bit, that’s not me, that’s my colleague in [city], S0 you can talk to him about like ethical
stuff. (laughs)

I: (laughs)

TN: but all our participants knew beforehand how this works and they tried it out and basically um.. it sends a small, um,
signal in your muscle, let’s say this muscle, and then this muscle contracts, so you can be sitting and then your
hand goes up.. by it’s own. so the idea was, what if we can transfer emotions remotely between two people with,
like, an implicit way

/I: mhm//

TN: so one person feels something, the other person does this, for example.

/N> mhm//

TN: so, so that they feel the first person is happy, for example. yeah. that was a crazy project.

I: and did it work?

TN: um, kind of. so, I mean.. did it work is something very relative (laughs)

I: (laughs) yeah, in science (laughs)

TN: in our field

I: yeah. yeah

TN: | mean, so we had first, again a study where we tried to classify the emotions, we built a classifier using machine
learning. we had the people wear the EMOTIV Epoc in this case, classify the emotions. uh, we had another study
for the gestures, so like, we put different electrodes on the-on the person’s hands and tried okay, uh, doing like this
(gestures) versus doing like this (gestures) versus doing like this (gestures), and different emotions, uh, to-to try to
convey different emotions.

/N mhm//

TN: we took the gestures from sign language, so like, the gesture for sad and the gesture for happy and, um.. uh, then we
tried to put th-the two sides of the system together, but since we wanted to try everything, so | mean, like, we
wanted to show the people videos and make the emotion now happy, but maybe some person is watching the same
video and he is sad and not happy,

/I: mhm//
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TN: so then you don’t have the full spectrum of things. so, we did the, uh, an experiment in the end with an end-to-end
system, so one person was in a room watching a video wearing a BCI and the other person was in another room,
um.. with electrodes, playing on his phone, and then um.. when a new emotion comes in, | send the-so it was
Wizard of Oz, I’'m not sure if you know this term, so like,

I: ah, yeah//

TN: we told the people-yeah, so it’s not like real, that the data is transferred, we just let them wear the stuff, but the data

is what | transfer, so..

/I: mhm//

TN: so | send that the person is now sad, so..s0 the other person does this or this or this or, so

I: so, okay um.. and it normally works, like BCI? because, | have talked to a lot of other people, as I told you, like um,

with this EEG cap and a lot of participants, for example in the project | told you before,

/ITN: mhm//

I: told me it worked very well or it didn’t work at all.

TN: yes, that’s true. so, with some people, it’s just very very hard and every study we do, we always have to remove
some participants because it absolutely didn’t work with them.

N> mhm//

TN: and this goes for any-any kind of.. any kind of BCI. sometimes, for example, take the EMOTIV, there is stuff that is
due to the fact that the device looks a certain way, so when you put this EMOTIV on your head, if your head is too
big or too small, then it’s not fitting very well,

/N mhm//

TN: and you are losing again the good locations where you can get the good data.

/N mhm//

TN: so, that makes it sometimes not work.

/N yeah//

TN: and sometimes (?) with stuff like, uh.. not active.. um.. where you have to do a lot of training and so on, like you are
just looking at mental states, it’s something that goes inside the person’s head, so it’s not like something that they
can really tell you, so sometimes it’s just doesn’t work.

N> mhm//

TN: or the data that we get is so bad, or..

I: and, in your case, did it work well, or?

TN: yeah, yeah.

I: yeah.

TN: yeah

I: okay.. okay. so, it depends as well, um, on the kind of BCI which is used.

TN: yes, yeah. | mean, the more-the more expensive or.. higher-grade BCI you have, the higher the chance that you get
good data.

/N mhm//

TN: because, so, it’s-s0 the EEG signal is very very small, and there are a lot of other factors that influence it, like
blinking, muscle movements, even your heart beating, um.. other stuff in the room, like electric, uh, other electric
devices in the room,

/I: mhm//
TN: uh, having no insulated room and trying to do this in a-in a classroom, for example. all of this is, like.. has it’s effect,
basically.

I: as well, okay.. wow. okay, good. um, so how does a typical training look like with a BCI?

TN: um.. in my end, we do not do a person-based training, we rather do a system training.

/I: mhm//

TN: so, for example, um, if we are classifying an emotion, we use machine-learning to classify the emotion, so the
training is done on the classifier side. so, | let the persons watch many, many, many videos and collect the data,
uh, while they’re watching these videos, so like, for example, ten videos that are positive, ten videos that are
negative, or like, twenty or forty, it depends, to get the mo-the highest amount of data.

/I: mhm//
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TN: why is this? because we are classifying mental states, we are not doing active BCI. if | am doing something for
active control, then | definitely need training,

/N mhm//

TN: but since this is not for control, so..

I: but have you used an active BCI?

TN: no

I: just passive.

TN: yes

I: mhm. and here, in this field, um, in general, uh, passive BCls are used?

TN: yeah

I: right?

TN: yeah

I: okay.

TN: on the.. um, like, I’'m now doing a project that’s not part of my thesis, it’s on SSVEP, and that’s, like.. they call it
reactive BCI if we, um.. may say that, so basically you look at different flickering frequencies and then you get a
similar frequency in your occipital lobe in your brain, and then you can say “okay the person is looking at this
part,” so that can be kind of considered an active BCI,

N> mhm//

TN: but all the other stuff is more on the passive side.

I: okay.. so, and the first time when you used a BCI, how long did it take that it worked well? or did it work well at once,
like?

TN: so, so with the Neurosky for example, that was the one | very, | first used. th-th-the single electrode one

/: mhm, yeah//

TN: that doesn’t really give you-it’s just one bit, so it doesn’t give you a lot of data.

N> mhm//

TN: um.. and there is no way you can say if that works well or not, because they, so-it comes with, like one um.. game,
where some person is going in a-in a park or something like that, and if you concentrate, uh, you can blow a bloon,
if you can-if you relax, then the balloon goes down.

N> mhm//

TN: so you try to do that but at the end of the day, you are not hundred percent sure if the problem is with you
concentrating not very well or with the system.

/: mm.. okay//

TN: because the hardware is-is not good. with the EMOTIV Epoc, it took me a lot of time.. I-like, many hours.. so to
say, in one day, for example, just because they also had this, um.. they have a control panel software and in this
software, you have a ball that you can push and pull and levitate and you have like, different, um.. actions that you
can train, and it really gets quite hard to do this multiple times and have it classified correctly.

I: mhm.. and did you use, like, a mental strategy to-to handle that BCI?

TN: yeah, so the, like the EMOTIV, like I was just telling you?

I: yeah

TN: yeah, so.. yeah, for example, for the.. for the pull and the push, | always imagined, like, punching someone for the
(cellphone vibrates) push and like, for the pull, like (cellphone vibrates) opening a door, and that (cellphone
vibrates) usually worked out well... I’'m sorry.

I: no problem... okay, so you had, like, a-

TN: an image of-

I: pull and push-

TN: yeah

I: like, an image in your head?

TN: yes

I: okay, but no emotions, like

TN: no, no no. this one was for training th-the software itself, so,

/N yeah//
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TN: | mean, | got th-the device, | want to use it, so | see what it offers, and one of the things was, uh, training different
actions, so push, pull, and like, many other actions.

I: okay.. so when you’re thinking back when you started BCI in [city],

TN: mhmm

I: what expectations did you have in the beginning, like BCI, okay?

TN: moving, um.. limbs where people who had stroke, for example, could not move limbs and | was not also very aware
of the field, so-

1z mhm//

TN: and like, of the limitations and so on.. um.. doing real-time stuff, like, okay, | got the data now, I can classify it right
now and get a good output,

/I: mhm//

TN: that kind of works but it’s very complicated to let it work for more than three different, uh.. outputs.

/I: mhm//

TN: yeah

I: okay.. so you were not like, afraid or something like this that you were thinking-

TN: no, so it’s-

I: what’s this now?

TN: so the only thing | was kind of afraid of were the other paradigms, so like, um.. mostl-mos-so, as I said I’m using
EEG and I’m using th-the raw EEG data in the frequency domain, for example, to-to, uh, to do my classification.
but, uh, I always wanted to try SSVEP for example, but I was always skeptical because it’s visual, uh, it’s a visual
stimulus and uh, like seeing something flickering

/I: mhm//

TN: can trigger, uh.. like, fits in people who have epilepsy or have a history of something like that and that always scared
me

/N: mhm//

TN: but otherwise, like trying the passive BCI, no, it was more like a fun game kind of thing.

/M- mhm.. cool. and how did you feel with a BCI when you used it or when-you’re still using it, how does it feel for you?
now you’re used to it, or-

TN: yeah, um-

I: it’s still like a special feeling?

TN: um.. so, it depends on how comfortable it is.

I: mhm. and which kind.

TN: yeah, so the Epoc for example is to tell you okay to wear for an hour, but afterwards it’s too much

/I: mhm//

TN: the-the open BCI for the SSVEP study for example, you’re only using, um, two electrodes on the occipital lobe and
like, uh, references on the earlobes,

/I: mhm//

TN: so it’s fine, I can wear it for like.. more than that, but it’s not very mobile, so you can’t walk around with it because
there are a lot of wires and so on, so...

I: okay. so it depends on the kind of-of BCI-

TN: yeah

I: -which you are using?

TN: yeah

I: okay.. and um, the people, uh, with you-you conducted a lot of studies with other people,

/ITN: mhm//

I: they were telling you the same? like, how does it feel, the BCI or?

TN: um, so, yes. so, some people were very scared in the beginning,

/N> uh-huh//

TN: but they came to the study even though they’re scared because they’re curious

/1: uh-huh//

TN: because it’s something new.

/N yeah//
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TN: and, um, not everyone was aware that the BCIs are passive. | mean, th-the electrodes we put are not something that
conducts electricity, they-they capture the electricity from your brain basically. so a lot of people were scared, like
what health issues this might cause or whatever,

1z mhm//

TN: but they came nevertheless which means that there is a lot of curiosity about the topic.

I: yeah.. okay. so when you’re using a BCI, do you have a-the sensation that you’re acting yourself, or the machine, like
the BCI or technology, or like, a mixture of both?

TN: um, it’s definitely a mixture of both.

/I: mhm//

TN: .since | know how it works, uh.. like, this question can’t really apply to me because I already know I’m not a
regular user, I’'m someone who knows all of the limitations as well. so I do know that a big part-if you’re using
consumer BCls, a big part lies in how good you.. uh, collect and filter the data. so, | know that there is a bigger
part on the system-

1z mhm//

TN: than on me,

/N: mhm//

TN: as a-as a person.

I: with all these, um, yeah, circumstances you told me before,

/ITN: mhm//

I: like, um.. the room

/ITN: mhm//

I: and electric devices,

/ITN: mhm//

I: something like this. the quality,

/IN: yeahl/

I: how it fits-

/ITN: yeah//

I to your, um..

TN: head

I: head, yeah. exactly. okay, so it’s-it’s both

TN: yeah

I: it’s a mixture. okay. um.. and, yeah. the [?] when you’re using BCI, they are often not intended, d-does this happen
often?

TN: the what?

I: like, when, normally it’s just for active BCls, that you want to do something

[ITN: mhm//

I: and you’re trying to do it with a BCI, uh, and something completely different happens, like you-it was not your
intention.

TN: as someone who is running the study or as a user of the BCI itself?

I: as-as a user.

TN: yeah, | mean.. that kind of, actually, always happens

/N yeah//

TN: like yeah, you’re.. y-you want, uh.. you’re expecting a certain light or a certain emotion or whatever but you get
something else, or the system classifies what you’re thinking of wrongly, or it says you are relaxed while you are
concentrated in th-in the presentation, or..

/N mhm//

TN: yeah

I: and how often does this happen that the system is wrong?

TN: I mean that’s, uh, what the research is about

I: yeah

TN: you’re always wrong until you.. make it better and so on. so like.. let’s take the SSVEP example, we taught like
having, um.. so it’s supposed to work well with low frequencies like between five and let’s say.. twenty-
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/N mhm//

TN: Hertz and for some people, it worked absolutely amazing, we got so very very nice curves with, uh, like seeing a
peak at the correct frequency, and with others, it just did not work at all and we didn’t expect that.

/I: mhm//

TN: so and as a person in-in a BCI study, I don’t know, I mean, the person is focused on the stimulus, why is it not
working? so that’s always like..

I: yeah.. it’s hard to-to figure out

TN: yes

I: why it’s-

/ITN: yeah//

I: it doesn’t happen, uh, it doesn’t work. okay, um, when you are using BCI or even you’re-when you’re conducting a
study, um, does, uh, or-normally, the people are telling you that they are exhausted afterwards, or do they feel
okay, or, um, it’s, um, it’s-it’s depending on the BCI which is used?

TN: so it definitely depends on how comfortable the device is

/I1: uh-huh//

TN: um, since our-most of our BCI studies are not done in a closed, uh.. like, BCI room, which-in which you have no
light except the light of the screen, so, | participated in a study like that, it was for like one and a half hours and |
hated it in the end, it was horrible.

/I: mm//

TN: um.. the room gets very claustrophobic and so on, but since the stuff we do again is on the, “okay let’s do it in a
regular normal condition and see where we can go with this,”

/N mhm//

TN: um, it wil-th-the most like, deterministic factor here is the-how good th-the BCI is comfortable on-on your head for
a long time or not

/: mhm. so if it fits or not

TN: yeah, if it fits and if it fits and it’s not too tight because sometimes you just-

N> mhm//

TN: you’re like okay, I feel there-I feel it, I feel it on my head and I don’t want to feel it anymore.

/1: uh-huh//

TN: yeah

I: okay.. so, um.. with, um, yeah, concerning the-the BCI actions, are you feeling responsible for it? like, are you th-the
initiator, or do you think it’s just the technology? also... are you feeling that you are like responsible or not?

TN: you mean like, in control?

I: ..for example.. it’s-a lot of questions are dealing with, uh, active BCls as well. if you are like, uh, in a flight simulator
or a car simulator and you try to drive right,

/ITN: mm//

I: for example, and it finally-it works, the question is.. if the person feels responsible for it. I don’t know if; in this field, I
can ask this question as well-

TN: yeah |-

I: responsibility.

TN: | get your point but I don’t think it really applies, I don’t think it applies to the-to the passive BCI that much,

N> mhm//

TN: because often you don’t see the action right away

I mhm.. so you don’t get the feedback

TN: yes, it’s not like right or wrong.

/N mhm//

TN: or.. for example if | see that | am concentrating, like taking the presentation example, then yes, | definitely feel
responsible for that but it’s not like, going left, right, or like, something very defined like that

I: mhm.. okay.. okay, so that’s-this was the part of BCI and, uh, your experiences and the experiences of the users you’re
worked with, and now we are, uh, switching a bit and we’re talking about more general aspects

/ITN: mhm//
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1: um, so I would like to ask you what is, uh, self-determination for you? like, to-to um, act the way you want, what does
this mean for you? to decide independently,

TN: yeah definitely something | want, like um.. I’'m not so like, I mean what does it mean for me? but you mean like
just, what | understand from that, like, also reflecting on a-on a BCI perspective?

I: yeah

TN: so like,

I: if it changes-

TN: I am making the decision,

I: yeah

TN: or the system is taking the decision from me,

I: yeah, exactly.

TN: I mean, in general, with all this kind of stuff, so since I’m mainly doing passive BCI, still the system doesn’t do
anything I don’t want it to do,

1z mhm//

TN: or | can always be in control and shut down the system,

/N: mhm//

TN: and even if I was doing active BCI, I’m still.. uh.. as long as I’'m still capable of doing the same action that the BCI
is doing for me without the BCI taking over, then I’'m okay with it.

/I: mhm//

TN: but I can imagine if I am someone disabled and I cannot move my legs and the BCI moves my legs for me, then it’s
not necessary that | feel the same way, like, maybe | do not feel very independent at that point,

/I: mhm//

TN: I would feel dependent on the BCI

I: mhm, mhm. okay.. but, good.

TN: I mean, I didn’t-1 was not in this situation for myself to say that... it-it works or it doesn’t work.

I: okay.. I think this is just another field because of the passive-

TN: yeah

I: BCls.

TN: yeah, yeah

I: so, but it’s very interesting as well, to see it from another perspective

/ITN: mhm//

I: and another thing is, um, this combination of, uh, technology and, uh, the brain-the human brain, does it, um, change
your-your picture from a human being, like, that you say “ah, this combination or (?) now changes my picture
from-from a human being?”

TN: um.. so in general, the fact that-1 mean, I think it’s a big plus that there is technology now to do stuff like that and I
think that the human body is very rich with signals and making use of them with technology is something cool but
can definitely go some other way that’s not nice and like, even from like the-looking at the heart, the brain, any
other part of the body, all those signals that, uh, we can get, we can do so much with them. for healthy and non-
healthy users.

/I: mhm//

TN: so, like during the course of my studies, I definitely was more intrigued, like, “okay, the brain is way more complex
than | thought and.. wow, this is amazing and.. and so on,” so, I mean that’s-that’s just a natural reaction.

I: mhm. okay. so you didn’t have fears? in-maybe in the beg-in the beginning because now you are like an expert in this
field-

TN: um-

I: in the beginning and even now, or maybe the participants in your studies.. do they have fears?

TN: um, sometimes, like | said, they are like, unaware or they are not sure how this works,

/N yeah, okay//

TN: so they feel, okay, it’s not like I’'m doing hypnosis for example, it’s just a passive device with some metal electrodes
that I’m putting on your head and they’re just sensing what’s there, I’m not putting anything in there,

/I: mhm//
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TN: so like, once this is over, th-th-it’s no longer fear, it’s more like “oh wow, that’s interesting” or they get this “ah-ha”
effect of “oh, nixxe, it’s nice to understand how your brain works” and so on from an educational perspective.

I: mhm, and you personally, you didn’t have any fears in the beginning?

TN: not really. | mean, at the end of the day, so.. | choose to do a [??] human-computer interaction and it’s all about
trying new things, so, like new technologies, we.. in-in the first time | saw this Neurosky for example, | was
looking for a thesis and my supervisor came with like five-six different devices and he’s like, “we have these and
we want to do stuff with them.” and I picked this one,

1z mhm//

TN: so, um, so | mean, in general.. um.. like, my background as a researcher or academic or whatever in this particular
field makes me always want to try new technologies. so | was not afraid of trying it out, | was intrigued.

I: yeah. okay.. so, and how do you see like the-the future potential of BCIs?

TN: um..

I: passive and active, both.

TN: so I cannot really talk for the active because-

1: okay, so-

TN: at least, like, looking at the many many hardware devices that are out there, they’re making it more accessible to the
public, so making this idea of using your brain to do something more appealing or, like, um, uh, accessible to
anyone who is not like, in a university and so on, | mean th-the Neurosky one is for one hundred euros, so.. but it-
once you try it, it doesn’t have much, it doesn’t offer much. it offers very little. uh.. but once you-I mean, | think..
like, as the-this whole notion of having like, more wearables and more devices that are connected and so on, | can
see that BCls can come into the homes of people but it will remain largely only for meditation or stuff like that
and not for other kinds of interaction because there are a lot of, um.. like, limitations in the signal processing, in
the artifact removal, in the noise removal, and so on, and they are huge, so.. in this aspect, | see that. on the other
aspect, of course the medical BCls, um, the-especially the ones that are th-with the electrodes implanted in your
brain and so on, I think these are the ones which really have the BCI potential, like, moving someone’s hand after
a stroke,

/N: mhm//

TN: rehabilitation, uh, you know, this kind of stuff.

I: okay, so you’re thinking the-the active one’s, there is more potential.

TN: there is more potential in them, especially if you are using.. uh, implanted electrodes.

I: mhm, okay.. okay.. okay, so, um, we are quite at the end, | just want to talk with you about, uh, technology in general a
bit.

/ITN: mm//

I: and um, and, I think, I’'m here, I know this is your job, technology, um, how um, important is it for you and maybe in
your daily life as well, like, the use of technology?

TN: so, I have a smartphone (laughs). as everyone, I have a wearable, I’m not wearing it today because I decided not to
wear it.

I: like, like a clock? oder a watch?

TN: um.. a fitness tracker.

1z ah, uh-huh//

TN: just for walking, running, biking, and so on, like this kind of stuff is very interesting for me,

/I: mhm//

TN: uh, just to see like, okay put person goes and so on and try to get there just.. it’s more interesting for me from a
technology perspective than a sport perspective and, um.. | think technology is pretty important for me, like in..
my work and otherwise, I’'m always looking for new stuff, and like, okay, what can we do with this? so, basically
we have some fun for example, there is a really cool device coming out, so we order it and we see what we’re
going to do with it. it’s like, “hey, we have this, what can we do?”

/N mhm//

TN: and we’re always doing that for-for new devices basically

/I: mhm//

TN: as well as, sure, | mean, in our institute, we have a 3-D printer, we have a laser cutter, we have all this so we can
also make our own stuff so.. and that’s always a nice thing to do.
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I: and what should technology make possible for mankind? do you feel like it limits, or is it like, okay, it will benefit um-

TN: I mean it definitely really benefits, uh, just looking at my life in Germany, um, | first came in 2009, there were no
smartphones, | only talked to my parents back at home, which is not very far and in the same time zone, only 4
hours away, um, with a phone booth from the street and not from a smartphone. there was no GPS, I don’t know
how | lived.

I: (laughs)

TN: uh.. sure, I mean, I don’t like the fact that sometimes technology kind of takes over my brain and | actively try to
shut this down, so, no, | want to remember the roads and not the GPS to tell me. sometimes | want that and, uh,
honestly like, stuff like social media and stuff, | think it makes people sometimes more stupid instead of more
intelligent, so | have to actively think of stopping myself from, for example, scrolling Facebook too long or using
the GPS, if I have the time, so what if I get lost, like, I don’t want to feel entirely dependent on technology because
at the end of the day, when the battery dies.. there is nothing that | can do, so.. | mean, like anything in the world,
so it has positive and negative things.

1: mhm. so, do you would like to restrict it a bit, the technology? the role of technology?

TN: I-I don’t think we should restrict anything, | think everything should be left for the person to decide,

/I1: mhm, yeah//

TN: not for some bigger system to try to suppress technology somehow. I think we are all born with brains so, and like,
everyone is intelligent in their own way and they should figure out what’s the best combination for them. like in
daily life and also in like, I don’t know, I mean definitely restricting technology and stuff, like... military or
intelligence or privacy stuff, you know, this kind of stuff, sure, | mean, but probably these institutions are the ones
which have the greatest technology that’s already ten years ahead, so.. that’s not feasible.

I: and you’re not having fears concerning your privacy or your data?

TN: um, I-I do of course, but at the same time, um, I don’t like to restrict myself. so, I’'m not going to use a specific
browser that never sends my data because it sucks, it’s very hard to use.

/N: mhm//

TN: I would rather use Google Chrome and have-and know that Google has everything, | trust them. um.. that’s probably
a naive way of looking at things but I just don’t want to bother with, uh, an extra aspect.

/N: mhm//

TN: and like, with stuff like commercials and so on, | am not easily convinced (?) with any commercial and-and-and so
on, so I don’t care about commercials. what I care about is like, using my data in anything illegal, for example, or
anything that it’s not supposed to be used in it, or so using my photos or whatever,

/I: mhm//

TN: but like using my data to know what advertising they’re gonna show? sure, show it, but I’'m not gonna buy it
anyway.

I: (laughs)

TN: I know that. and I’'m not going to like, add a lot of effort on myself to try to only talk to people on telegram instead
of Whatsapp while my whole family in Egypt doesn’t have telegram, they only have Whatsapp.

/I mm//

TN: so, I’'m gonna use Whatsapp, you know?

/N yeah//

TN: yeah

I: s0, to have, like, an easy life?

TN: yes

I: because it’s-

TN: yeah

I: technology,

TN: because it’s so-

I: yeah

TN: I mean it’s already complicated. there are a lot of not very nice stuff going on everywhere, so, I don’t want to add
another aspect to make me worried all the time that, uh, “okay someone is watching me, someone is watching
me.” okay, so what. I’m just one other person. | can’t do anything about it and the stuff I need to do to do it is a lot
of effort, so I'm grateful that Whatsapp has end-to-end encryption now, but it’s still owned by Facebook, you
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know? and like, everything is connected. and sometimes, I-I get, um, skeptical because, very random example: we
have a smart TV, my husband was watching a certain, uh, series on Netflix, which is not connected to any account
he has on his.. uh, on-on Facebook or whatever, but then he found, uh, a Facebook ad of that same series on his
Facebook feed, so he was like, “how did that happen?” and we are trying to trace it back. sure, there is some
connection somewhere, Netflix is selling, uh, Facebook the data probably,

/N: hmm//

TN: you know?

I: yeah

TN: so.. so, get scary at moments, but at the same time, the effort to try to shove this all out can mean that you just live in
your bubble.

I: hmm. yeah, absolutely.. okay, so, uh, thank you very much.

TN: you’re welcome

I: this was it, um.. do you think about something, um, which I, uh, forgot? like, a very important point concerning BCI or
maybe technology in general or have we said, um, everything?

TN: mm, I don’t think you-I mean, I think you covered everything, but I’m not sort of-I don’t know if you want any
more insight, we can always talk later. If | remember something, I can also tell you.

I: okay, good. okay, so, we can stop.

TN: yeah

I: and, uh, thank you very much (laughs)
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