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1. Project Background

1.1 Intro
My main project along with the CARD discusses technology fetichism and ideology
towards technology as a liberation tool in post modernity, without falling into the
Luddite route. In contrast, by using innovative visual creative technologies and
physical installation based research methods, it reflects on these as part of the
research process. It examines previous data and research in a number of fields such
as philosophy, neuroscience, liquid modernity and collaborating with social
participants to analyse possible scenarios for the future in digital realities and
computer moderated experiences. All the ideas discussed are the base for a physical
installation project and a series of interactive experiments that synthesise perceptions,
anxieties and consequences as a metaphor for the individual and the consequences
on the surround environment.
The project uses the lateralisation of the brain theory developed by psychiatrist and
writer Iain McGilchrist as a framework and the theory of liquid postmodernity by
Zygmunt Bauman as the foundation for enquiries relating to reality and systemic
discrepancies in our perception of the world and futurologists such as Ray Kurzweil
and his attempt to reproduce the human mind; along the way the paper cites parallels
between these scenarios and schizophrenia in post modern times and Louis Sass
approach.
The intention with the practical work and the collaboration with new disciplines such
as creative coding is an attempt to think about new methods and new approaches to
research. The project is accomplished by two experiments: the first is a physical
installation with lasers and moderated by a custom software and the second is a
series of custom applications controlled by brain–computer interface (BCI).
1.2 Background
The globalisation was paved by constant improvements in IT following reduction in
costs of hardware and software. This was essentially the driven factor for the rapid
economic growth in finance and technology. Besides that, it also caused a number of
consequences that go deep and affect everything and everyone we know.
Michel Focault described the distribution and relationships of power in modern
society using Jeremy Bentham's Panopticon as a metaphor. The idea behind the

Panopticon was that the relationship of power between managers and inmates was
built on the view that space and time were the same thing, the same unit. Under this
model, space was represented by the prison building; and immobilisation of the
inmates in space was possible due to the capacity the managers had in controlling
the time, or, in this case, a routinely surveillance of everyone and everything. The
relationship between time and space was intrinsic and directly dependent on each
other; movement was constrained compared to the variability of time present in post
modernity. In a post-Panopticon modernity, space and time are two different entities
Plan of the Panopticon
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independent and separated from each other.
Simplifying, fragmentation was the main result brought to society in post modernity.
This pattern of fragmentation goes far beyond and is clear in the relation of power
and politics as well. Power has evaporated into cyberspace and the digital realm,
multi-fragmented and travelling at speed of light around the globe. Everything we can
imagine - finance, journalism, capital, terrorism, weapons trade, criminality, drug
trafficking - that take no notice of national sovereignty is, in this phase of modernity,
global. Whilst the political powers that could eventually control and oversee all that
are still localised, within the boundaries of the nation state. In other words, politics
remain at local level as it used to be and there is an increasing gap in the ability to do
things (power) and the ability to decide things (politics). And this is the primary and
probably the main source of contemporary fear; no one is in control (Zygmunt
Bauman, 10 Years Of Terror, 2011). Power relations can at any opportunity escape
beyond control.
As we look towards a more intimate perspective of experience, we can associate the
global fragmentation to a state of constant instability and distorted reality at individual
level. It seems necessary to focus our effort in understanding the role that our brains
play on the construction and maintenance of the world around us. Considering the
brain not just a simple mediator between us and the physical world, but an active
agent that affects and also can be affected by the environment it inhabit and interacts
with, understanding the brain can contribute to us in delineating strategies that might
help us deal with the pressures, uncertainties and challenges in the world today.

Interruption, incoherence, surprise are the ordinary conditions of our life.
They have even become real needs for many people, whose minds are
no longer fed by anything but sudden changes and constantly renewed
stimuli. We can no longer bear anything that lasts. We no longer know
how to make boredom bear fruit.
So the whole question comes down to this: can the human mind master
what the human mind has made?
- Paul Valery

Mind and brain should be seen in the broadest context of human existence in order
to understand the culture in which they arise, help to shape and, in return, are
moulded by. Focusing on the hemispheric functioning of the brain, his theory is that
Western culture was shaped by the conflict and the relationship between the right
and left side of the brain. Important to mention though, that both sides are actively
involved in any task performed by the brain and the most fundamental difference
between each hemisphere lies in the type of attention they give to the world.
The right hemisphere is vigilant for the world that exists outside the individual's brain;
the reality "out there". It deals with the new and unexpected and with translating the
whole context of things, giving them meaning; it sees and recognises the global
context. The left hemisphere deals with what we already know, the expected in an
abstracted and decontextualised, submissive, distorted and internal logic. It main task
is to analyse things in small pieces, a more logical approach compared to the right
(broad) hemisphere.
According to McGilchrist idea, the left hemisphere (responsible for the fragmented
and localised views) is therefore dependent on the right (global view), which is also
equally important as it performs certain tasks that the right hemisphere cannot
perform. He names the right hemisphere the "Master" and the left hemisphere his
"Emissary". Under this relationship, the Emissary not just "believes" himself to be
superior to the Master, he is also unaware of its dependency, culminating in a
conflictual existence (Kenan Malik, 2013). The Emissary constantly betrays his Master,
without realising that it also undermining his own existence and perception. And this
constant suppression (and sabotage in a sense) is what our culture is built on
throughout History, resulting in a world that is increasingly mechanistic, fragmented,
decontextualised, marked by unwarranted optimism mixed with paranoia and a
feeling of emptiness; reflecting essentially what he believes the unopposed action of a
dysfunctional left hemisphere (Iain McGilchrist, 286).

Louis Sass identifies a number of affinities between modernism and schizophrenia, by
refuting the more primitive approach to relate schizophrenia to madness and illness,
offering an alternative interpretation to schizophrenia. According to him, both
prodromal schizophrenia and modernism are characterised by “detached
hyperconsciousness”; such disengagement is associated with social disintegration,
described by Bauman as a condition for the 'liquefied', 'flowing', dispersed, scattered
and deregulated version of modernity (Bauman, 149). In the light of these
comparisons, argues Sass, it is no longer tenable to view schizophrenic cognition as
a result of lowered intellectual functioning; it is the product of a style of thought which
is unconventional and impractical, idiosyncratic and odd, incongruous and
inconsistent. Like modernist thought itself, it vacillates between one perspective and
next (Barrett, 1998).
Although it is hard to determine accurately the veracity of McGilchrist claims due its
amplitude, his theory is solid objectively and critically in itself. Although it's up to us to
determine our point of view, according to his ideas, we are always subjected to views
based on our global perception of things, let's say metaphorical (right side) or
fragmented and precise perception (left side). I agree that his theory is very broad and
complex in regards to the extent that the lateralisation of the brain has had on the
Western culture purely and simply, ignoring the diversity and richness of Western
society. Though, focusing on the fragments of the details that differentiate humans
culturally would mean that we are falling into the trap of letting the left hemisphere
take control over the more global interpretation of the theory. Avoiding generalisations
in this way of thinking is difficult, if not impossible. Maybe even more difficult is to find
a model that is able to explain the existence of the mind, considering that our model
is a product of our consciousness which serve as a concept for the idea that we have
about how the brain actually works, we might never find out the truth about the
meaning of mind (McGilchrist. 580).
Ray Kurzweil offers a very superficial reading of brain and intelligence, but I believe
that his reason is balanced by his focus and ambitions towards his project to
reproduce the brain and the mind by adopting cutting edge technologies and
supercomputers. Although there are some contradictory points on his analysis, it
certainly can interestingly be related to the views of McGilchrist and more broadly in
the fluidity of modernity of Bauman. Kurzweil affirms that "our conscious experience
of our perceptions is actually changed by our interpretations" (Kurzweil, 554), which
makes sense from the lateralisation of the brain suggests. The problem emerges
when we take this as an intrinsic necessary property of our consciousness and the
contradiction follows when he categorically affirms that future prediction is the primary
reason for humans to have a brain and that this way we are constantly predicting the

future and hypothesising what we will experience (Kurzweil, 558). This expectation
influences what we actually perceive (Kurzweil, 559). Although I partly agree with him
in regards to the hypothesising and keeping a distance from the immediacy of reality
(which one can suggest as a sort of detachment - although not completely that), the
lateralisation pattern suggests that if that is correct then our left hemisphere would be
responsible for leveraging the "expectation" based on its fragmented view of the
world. In other words, it directly contradicts his previous point regarding our
conscious being changed by our perceptions, revealing a dubious and non precise
nature of our perception, in which our ability to predict would always be undermined
by a systemic discrepancy in evaluating a context free of our own influence. In
recognising this, Kurzweil is indirectly recognising that his super artificial intelligence
would be flawed.
The technology revolution as we know in the post modern era is an iterative process
that has been expanding our capacity to exchange digital information and paving the
way to accelerate the development of more efficient ways, and therefore to adopt
new forms of technology and to accelerate its implementation. Thinking in the
potentiality of such process is expected, although, our models for something that is
not entirely comprehended doesn't seem to be the ideal model of liberation. The
pattern recognition theory of mind (PRTM) presented by Kurzweil seems very
simplistic, ignoring the lateralisation of the brain and several analysis made by
McGilchrist. Even though it seems that we have such ability to recognise patterns in a
relatively efficient way, we also have the capability to use metaphor and to search for
the new not to mention the relationship established by the left and right hemisphere,
cooperating and suppressing each other. Kurzweil's praxeomorphic approach and
theory of mind in other hand, might represent quite well the "left" hemisphere view of
the world. His evolution concept is based on a awkward view on human intelligence
and the capability in encoding information; which automatically suggests the
foundation for pattern recognition, or fragmentation.

2. Practical work

2.1 The Installation “Room 205”
Hyperconsciousness is also present in post modern art, characterised by an
iconoclastic defiance of tradition, authority, and convention, coupled with a relentless
pursuit of innovation (Barrett, 471). This is specially present in computer moderated
physical installation art.
Although the first manifestations in installation art happened during Dadaism and
Surrealism, they didn't have the identity of a movement and installation art really
gained some ground just in the 1990s, as a major movement in postmodern art
(Graham Coulter-Smith, 2006). One of the most fundamental and important
definitions of Installation Art is the creation of a work of art that one can walk into.
(Bishop, 2005). The aspect of real immersion is necessary for the comprehension of
the work, creating a more direct involvement between the viewer and the work of art.
The artist expects to "activate" the viewer by almost unlimited possibilities of
behaviours and responsive decisions based on physical inputs, taking in
consideration the use of sensors, computer vision, cameras, microphones among
other things. One of the most interesting works done recently in the field is certainly
with physical installations and specially lighting.
Computer programming (often shortened to programming, scripting, or coding) is the
process of designing, writing, testing, debugging, and maintaining the source code of
computer programs. Programming has been increasingly adopted by artists,
designers and creatives working in the digital creative field, enabling them to produce
computer programs for a large number of purposes, such as physical art installations,
interactive video, large scale public projections, computer vision projects, and
interactive sound recordings. In the context of communication between a human and
a computer (or an art piece, physical installation etc, mediated by software), creative
coding allow artists to set up new experiences for their audiences by exploring
interactivity as their main ingredient. By adopting creative coding and physical
installations as part of our research method, the intention was to inquiry and establish
connections between a representation of the lateralisation of the brain as a system in
a computer controlled environment and possible affects over an audience.

2.2 Room 205 - Building
The installation was controlled by a custom software written in C++ using Cinder
Cinder is a peer-reviewed,
free, open source C++
library for creative coding.

library. Cinder is a creative coding framework and one of its advantages is flexibility
and readability. The software used the DMX512 protocol for communicating with the
laser projects and the fog machine.

The Enttec DMX USB Pro
is industry standard
interface for connecting
PCs and Macs to DMX512
lighting networks.

Basic DMX Schema.

Compatible with the
broadest range of
Commercial and Free

DMX512 (or simply DMX) is a standard protocol for digital communication, commonly

software it is the fastest

used to control stage lighting and theatrical effects, which basically means moving

and most reliable interface
available.

lights, colour changing lights, fog machines and so on. The main aspect of the DMX
protocol is the ability to transmit data on multiple channels (or more precisely up to
512 channels) over a single DMX cable, allowing DMX enabled devices (such as
dimmers and intelligent fixtures) to receive several control channels at once. The DMX
protocol transmits information asynchronously in packages of values ranging from 0
to 255 (or 1 byte a time). In asynchronous data transmission (as opposed to
synchronous data transmission), data is sent one byte at a time not requiring perfect
synchronisation throughout the system and devices, but their timing signals must be
close (within about 5%). The method is relatively simple, and therefore inexpensive.
The Enttec DMX USB Pro is an interface controller that allows computers to control
DMX devices directly. It is light-weight, portable, and ready for a number of
professional applications. It also offers an API which makes the adapter accessible. A
library named DMXUsbPro and written by Andrea Cuius-Boscarello is the most
convenient way to access the controller using Cinder.
The software also used the audio analysis class natively present in Cinder to
constantly extract values from the music file that would be used as parameters to
control specific parameters in the laser projectors via DMX. After some attempts to
find the correct frequency in which the projects would be updated, the most viable
option was to set specific rate that would allow enough time for the lasers to change

position. Initially the idea was to send the values in real time, but the projects couldn't
update efficiently as the parameters were changing too quickly. In one hand that
would mean also that the experience would assume a rhythm, though the projects
could have different projections.

The Legible City is one of
the major works of the
Australian media artist
Jeffrey Shaw and a
milestone of 1990s
interactive media art. In this
installation, the spectator
rides a stationary bicycle in
a dark room, experiencing
a virtual journey through
projected city views of
Manhattan, Amsterdam
and Karlsruhe. The
buildings of the city take on
the form of large threedimensional letters, which
go on to form words and
sentences with a literary or
historical connection to the
location displayed.

As society move towards a more digitally integrated one and computers, displays and
smart objects become more present in different shapes, forms and frequencies, there
will be a huge necessity for creating more compelling and innovative ways for
intermediating and interacting with this new reality. As impact, we can expect huge
challenges and further fragmentation in perception of time and space, rising new
questions in regards to the ethics of technology and the side effects that such event
can cause. Human capability in experiencing and observing things and establishing
an intimate relationship with them has a lot to say about the way that reality around us
is perceived. The motivations behind the research relied on identifying possibilities for
different types of interpretation between computers and environment, software and
hardware with a special focus on the personal experience of the viewer, or, "sensory
immediacy".
My aim during the development of the installation was an attempt to aesthetically
reproduce the concept of the lateralisation of the brain and the competitive
relationship between the right and left hemisphere produced by McGilchrist and his
views of a “increasingly mechanistic, fragmented, decontextualised world, marked by
unwarranted optimism mixed with paranoia and a feeling of emptiness, reflecting, the
unopposed action of a dysfunctional left hemisphere”. The installation tried to evoke a
sense of discomfort, unpleasant feeling and schizophrenic visuals simulating the
fragmentation in liquid post modernity, perpetual agony of indecision linked to a state
of uncertainty - also contrasting with the idea of technological liberation and

The Company is a sound
reactive light installation, a
collaboration between
Andrea Cuius-Boscarello
and the designer Roland
Ellis.

individuality.

Vanishing Point (by UVA)
employs perspective as
both tool and visual
outcome to reshape,
redefine and represent a
space. Inspired by
sketches of Leon Battista
Alberti, Leonardo DaVinci
and Albrecht Dürer, UVA
sends lines into space from
an arbitrary vanishing
point, creating different
volumes, divisions and

Installation schema.

rooms to be explored by
the audience. (2013)

The installation was comprised by two opposing laser projectors in a dark room that
would project flashing light beams reacting to loud sharp dissonant ambient sounds
(as in Western music, dissonance is seems as unstable). The experience was
constructed with the "feeling of discomfort" idea in mind. One of the difficulties found
was that the beams weren't initially visible. To be able to "see" the beams some
aspects had to be taken in consideration, such as the laser wavelength, intensity of
the beam as well as atmospheric conditions (impurities in the air, dust, smoke or fog
can scatter the light help "making" the beam visible, due to a phenomenon called
Rayleigh scattering. This issue was particularly interesting as I had to include on my
system a fog/haze machine that would contribute to the discomfort element.
There were also some challenges regarding laser safety and the use of smoke
machines indoors. Several tests had to be made according to health and safety and
to avoid smoke detectors to be set off due to the fog. This was taken very seriously
by everyone involved.
Another interesting aspect of the experiment was the low light condition present in
the room, which contributed to a decrease in visual perception. Visual perception is
the ability to interpret the surrounding environment by processing information that is
contained in visible light. In our visual research method it is essential that we consider
certain conditions that may influence and affect the perception of our visual system
and at the same time help us understand at least partly how our eyes and brain play
an active role in shaping the context of our visual experience.

Room 205 is the
installation work presented
at Ravensbourne in July
2013. (video link).

Room 205 is the installation work (video link).

Humans see differently at different light levels. Usually, in photopic vision, under high
light levels, the eye uses cone cells to process light which also allows us to absorb a
larger range of colours, which can be explained by the fact that cones are sensitive to
wavelengths of light ranging from a minimum of 400 nm to a maximum of 700 nm,
with larger sensibility of greenish-yellow colour. Under very low light conditions, in
scotopic vision, the eye uses rod cells to process light, more sensitive to wavelengths
of light around 498 nm and insensitive to wavelengths longer than about 640 nm,
resulting in limited perception of colour and better absorption of greenish-blue colour.
In low light conditions but not in total absence of light, mesopic vision takes control,
which consists in a state between the photopic vision and scotopic vision with both
rod and cone cells operating. This state of vision also contributes for a less accurate
motion perception.

Spectrum of the light visible to the human eye.

In a recent interview (“The Truth About 2K, 4K and The Future of Pixels”) about the
future of digital image, John Galt, Senior Vice President of Advanced Digital Imaging
at Panavision, whilst discussing the relevance of high definition digital cameras argues
that the adoption of higher frame rates would contribute to better image quality in
contrast to the current "norm" of 24 frames per second. Although the topic generates
heat discussions among cinematographers and film lovers Galt says that in film,
picture are usually dim, due to the nature and unavoidable flickering nature that 24
frames per second offers. According to him, when we are watching in a dark
surround, the mesopic state takes control and the brain takes longer to integrate an
image, fusing motion better and less sensibly to the 24 fps flicker, but also
compromising colour acuity.

Room 205 is the installation work video (video link).

Visual perception — and presumably motion perception — is known to deteriorate
with mesopic vision. For example, the number of traffic accidents has been reported
to greatly increase at dusk both in the United States (Owens, Wood, & Owens, 2007)
and in Japan (Yamadaya, 2010). According to a report from Japan’s Metropolitan
Police Department (Yamadaya, 2010), the deterioration in visual motion sensitivity that
has been observed at dusk could be a possible explanation for the increase in the
traffic accident rate at that time, although there has been no experimental evidence
for this (Kanagawa, Takeuchi, 1). Psychophysical experiments that have been conducted in laboratories have shown that the perception of visual motion varies with
retinal illuminance. (Visual motion priming reveals why motion perception deteriorates
during mesopic vision).

The audience would enter the room and would experience the work for the duration
of the ambient music, approximately 5 minutes. The opposing laser projections would
move rapidly and following different patterns, reacting according to the music. The
fog produced by the haze machine was dense and made the beams extremely bright,
creating an asphyxiating and toxic atmosphere contrasting with rich dancing colours.
The rapid movements of the lasers were responding to some pre programmed
patterns and random movements, but it felt extremely chaotic, vivid and apparently
very responsive to the dissonant sound. The experience was nearly psychotropic and
very challenging for the senses. This was particularly interesting as most people in the
audience tried to focus in identifying repetitive visual patterns, which actually
happened during the execution of the installation in specific "more consonant" and
calm parts of the music. This brief moments were than contrasted by chaotic and
violent patterns reproducing the rapid changing frequencies of the music. My
observations were that the deterioration in visual motion perception caused by
mesopic vision and the dense fog were actually a positive factor that contributed to
the idea of lasers "dancing" according to dissonant ambient music, which in fact were
not necessarily the case - as mentioned, the program assumed a fixed rate for the
lasers to be updated. After the presentation, the participants demonstrated
excitement and affirmed that were able to recognised responsive patterns between
the dissonant and chaotic sound and the flashing lights with some demonstrating
euphoric enthusiasm.

2.3 Interactivity And Emotiv
Emotiv Systems is an Australian electronics company developing brain–computer
interfaces based on electroencephalography (EEG) technology. Emotiv produces two
products the EPOC and the EEG. The EPOC used during my project is used as a
The Emotiv EPOC uses
sensors to tune into
electrical signals produced
by the brain to detect user
thoughts, feelings, and
expressions.

peripheral for gaming and as computer interface. The headset basically allows games
and applications to be controlled and influenced by the users' mind and facial
expressions. The emotiv is provided with an optional Software Development Kit
(SDK), which enable developers to read Emotiv data and create applications
specifically designed for the Emotiv. A brain–computer interface (BCI) is a direct
communication pathway between the brain and an external device. BCIs are often
directed at assisting, augmenting, or repairing human cognitive or sensory-motor
functions.

Electroencephalography
(EEG) is the recording of
electrical activity along the
scalp. EEG measures
voltage fluctuations
resulting from ionic current
flows within the neurons of
the brain. (Wikipedia)

Emotiv EPOC

The setup of the Emotiv was straightforward, although there were few problems with
the signal reception. The Emotiv communicates with the computer wirelessly but the
receptors that record electrical activity are a bit tricky. I’ve found it helpful to secure a
good reception by keeping my hair wet along with soaking (a lot) each receptor with a
saline solution.

Bad reception with my first test

Better reception

Emotiv offers a suite of apps that one can experiment with. Among the apps, the
Affectiv Suite is very interesting and might be very useful in some fields of research.
The app assess in realtime cognitive and emotional responses to visual stimulus,
detecting among other things: engagement, meditation, frustration and excitement.
Although it's difficult to define its precision and reliability, it certainly offers interesting
data that can be used for a number of fields such as marketing. Neuromarketing is a
field that has been growing in recent years and basically tries to use different fields of
research such as neuroscience and applied to marketing and advertising purposes.
My first test with the Affectiv Suite was to measure my "idle" state without doing any
task, just siting in front of the screen.

Interesting to see that the blue line was rather high, indicating frustration and
boredom. Although I’ve found it the terms a bit too broad and difficult to interpret, I
did a quick test watching some films with more strong stimulus containing violence,
flashing images or sexual content. Amazingly, I was able to see a change in the graph
as we can see below. With the blue falling and a slow change on engagement and a
growing line in instantaneous excitement. Again, this is part of the Emotiv Suite and it
would be interesting to develop custom apps with their SDK to create more suitable
applications for specific tasks. But it’s very interesting to get access to this sort of
data, which can be very useful for certain fields.

Affectiv Suite

Also, after some attempts I was able to make the receptors work almost perfectly.
This was initially very frustrating but there must be something interfering with the
sensors (long hair, etc).

The SDK version of the Affective Suite

Using the SDK was a bit tricky to use on the Mac and Emotiv support proved to be
sluggish and totally not reliable, although they can charge relatively high prices for
their SDK license. There’re a couple of alternative libraries that can be used to access
the EPOC such as the Emokit, an open-source and cross-platform Python and C
library by Cody Brocious and a Cinder block called ciEmotiv by Stephen Schieberl.

2.4 Quartz Composer
My first idea was to incorporate the possibilities a brain interface in a playful and
simple way to interact with visual elements on the screen. And Quartz Composer was
my choice due to the realtime rendering and the fact that its so easy to create and
amend compositions. Quartz existent demos were implemented with the Emotiv.
Quartz Composer is a node-based visual programming language provided as part of
the Xcode development environment in Mac OS X for processing and rendering
graphical data. Quartz Composer uses OpenGL (including GLSL), OpenCL (only in
Mac OS X 10.6 and later), Core Image, Core Video, JavaScript, and other
technologies to build an API and a developer tool around a simple visual
programming paradigm. Apple has embedded Quartz technologies deeply into the
operating system. Compositions created in Quartz Composer can be played
standalone in any QuickTime-aware application (although only on Mac OS X 10.4 and
later), as a system Screen Saver,as an iTunes Visualizer, from inside the Quartz
Composer application, or can be embedded into a Cocoa or Carbon application via
supplied user interface widgets (Wikipedia).

Quartz Composer is a node-based visual programming language

2.5 Interacting With Emotiv
By working with Quartz Composer, I was able to implement a simple solution to
combine Emotiv EPOC and some interactive compositions with interesting visual
effects in a effective way in a short time. Three experiments were made with a
minimum viable product approach in mind.

First experiment with Emotiv (video link)

By implementing this strategy, I was able to optimise time and focus on different
solutions where I could implement brain–computer interfaces where I could observe a
more interactive and innovative experience applied to creative development.
The first experiment uses a basic emitter and Core Image Filter that are applied to the
values being read from the Emotiv. It works similarly to a mouse trail, but
implementing the brain–computer interface.

Second experiment with Emotiv (video link)

The second experiment uses a Twirl Distortion patch in Quartz Composer. This patch
rotates pixels around a point to give a twirling effect. You can specify the number of
rotations as well as the center and radius of the effect. By mapping the coordinates of
the effect to the position the user is looking we are able to implement the data input
from the Emotiv to the cursor in the Quartz composition.
Because Quartz is an integral part of the Mac OS architecture, we take the benefit of
having full hardware acceleration. It is quite impressive and actually we can run all the
compositions at the same time smoothly.
One of the Emotiv possibilities is that we can integrate to the Unity or other game
engines. I haven’t test it yet, but it might be a useful way to interact with games and
this should be an interesting path to take.

Third experiment with Emotiv (video link)

The third experiment uses a particle system with an image. Similarly, coordinates from
the Emotiv input are mapped to the particle system coordinate on the screen. The
result if a very playful and nice interactive system.

Quart composer composition

My next challenge was to implement the Emotiv to control a physical installation or
interact with real objects.

2.6 Interacting With Real Objects
This was certainly the most difficult part of my project. Interesting how I could use the
custom app I’ve written for my first physical installation and my knowledge using DMX
protocol to enable a user using an Emotiv headset to interact with real objects. With
the lasers, the first challenge was to change its patterns by using the brain interface.
The laser projector I’m using has a number of DMX channels that control different
parameters on how the laser is projected - we can control parameters such as x-axis,
y-axis, zoom, and the patterns the laser is able to produce.
Using a similar setup with DMX protocol, the Enttec DMX USB Pro interface and a
custom Cinder application, for this project I assigned the values I was reading from
the Emotiv to the pattern channel. The way I did that was to implement a small
change on how the pattern channel input was read. Again, having a minimum viable
product in mind was the right approach for me, allowing me to do a larger number of
projects with a simple and effective way.
The result was very interesting and I had a sort of surreal feeling controlling laser
reactions without using any sort of “normal” interface. I must say that it was quite fun.

Laser experiment with Emotiv (video link)

For the last project, I made a change to the setup by using a DMX dimmer pack
along with the Enttec DMX USB Pro and a Cinder custom app. The app itself was
very simple, using just a single channel to send different values to the dimmer. The
dimmer is able to read up to 4 channels by because I was using just a lamp, one
channel was enough. Using a similar approach, the channel that was assigned to the

light was receiving the input from the values controlled by the Emotiv. Very simple
approach again, but very nice project.

Light experiment with Emotiv (video link)

The last project partly shows how we can work with different platforms and think of
them as interactive objects, making them respond to certain situations and contexts.
This is one of the most interesting aspects of using programming for creative and
experimental scenarios. I consider that a research method in itself that can be
expanded, tweaked and tested in different cycles of a research. By adopting such
methods we open up new possibilities and interdisciplinary approach which are so
valuable these days.
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