
“Brain Waves”  
Luyan Zhang

Spring 2022
HONORS 177: BIOTECHNOLOGY + ART

Prof. Victoria Vesna, PhD
TA: T.C. (TengChao) Zhou



The wide range of emotions we feel is a major part of what makes us 
human. The topic of stress has been an especially relevant nowadays with 
the pandemic, which has impact all over the world. Significant emotional 
events that occur in our lives may have effect on our mental and physical 
health and changes the dynamics of our brain waves at the time of 
occurrence, or it may have lasting effects long after. An 
electroencephalogram (EEG) is a non-invasive methods by which we can 
detect the brain waves (theta waves) of individuals in real time. This project 
requires one participant wearing an EEG headset which can pick up theta 
waves based on frequencies. Different frequencies will exhibit different 
color. There are two stages for the project. Firstly, the participant will be 
asked to picture or relive through a stressful, or even traumatic event which 
they had experienced and the emotions that were associated. Secondly, the 
participant will be asked to go through an audio-guided meditation which 
would bring calmness to their mind. The brain waves picked up by these 
two stages would be different. The EEG will display the waves detected in a 
room surrounded by screens on all sides. This room filled with colorful 
waves would be open to visitors. When they are in the room, they are 
touch the waves displayed on the screens and experience what the 
participant wearing the EEG headset is feeling while not knowing the exact 
details of the stressful or traumatic experience they had experienced. The 
gift of being capable of having emotions is what connects people all over the 
world together. 

ABSTRACT

(Video Source: Random Quark)

http://www.youtube.com/watch?v=sDVvSXgSuKU


In our trip to the planetarium, we did an online meditation of 
[Alien] Star Dust Project in class. It was a “global, 
collaborative and participatory virtual guided meditation 
bringing participants into a space of healing and 
transcendence through visuals and vibrations” ([Alien] Star 
Dust). It was way to character us as a global citizen. There are 
many benefits to meditation. Meditation is a great way to slow 
down during the busyness of the everyday life. Listening to 
the [Alien] Star Dust meditation allowed listeners to feel 
infinismal in the vast universe as if they have become a part of 
their surroundings. Similarly, the guided meditation involved in 
this project would allow the participant to have a careful 
introspection of their feelings and emotions. And afterwards, 
they are able to realize that they are not alone in this world, 
but instead they are connected with other people in their 
emotions. Meditation also builds empathy towards others, 
which is both a goal of the [Alien] Star Dust project and this 
proposed project. 
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Source: [Alien] Star Dust

Source: Greater Good Magazine



● The history of meditation dates all the way back to 
5000 BCE in ancient China or Egypt, mainly for 
religious purposes.

● The benefits of meditation is medically studied in the 
1960s. 

● Both meditation and art are ways to counter life 
stressors. 

● Some artists express resilience to stressful events 
through meditation and art. Rosa Parks, the famous 
civil right activist, practiced yoga in her daily life as a 
form of meditation. 

● EEG was developed in 1929 by Hans Berger, a 
German psychiatrist

● NeuroSky is one startup that develops EEG and ECG 
headset suitable for wearing and detecting brain 
signals. 

● Connecting technology and art, Braintone Art 
project is an example where participat can wear a 
headset to paint with their brain. The color is 
determined by the level of meditation 
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One participant will be required to wear an electroencephalogram (EEG) headset. Typically, a medical EEG 
apparatus involves gluing around 20 electrodes to the scalp with washable glue. However, this is not 
comfortable and can induce unnecessary stress which can interfere with the goal of this project. This EEG 
headset is created which can adjust in size and is comfortable to wear. The biosensor will be placed on the 
forehead of the participant near the frontal lobe to detect electric signals from the neurons known as theta 
waves. The many electrodes of the EEG headset will amplify the small electric signals to a detectable amount 
and display it on a computer screen. This display will be in real time and can be monitored.

Project Proposal: EEG Basics



The EEG headset is programmed in a way that it 
can detect various emotions and cognitive 
processes through a complex deep learning 
framework. Different emotions will be encoded in 
different colors. Negative emotions (fear, worry, 
sadness, anger) will be on the cooler side of the 
color scale, each emotion correspond with a color. 
Positive emotions (happiness, excitement, love) will 
be on the warmer side of the color scale. The 
relative abundance of the colors would reflect the 
relativity of emotions of the participant.The signals 
detected would then be translated into waves 
progressing through space. It would be detected in 
real time. Altogether, the unique mentality of the 
participant wearing the EEG headset can be 
depicted through the mixture and balances of 
wave colors.

Project Proposal: Detection of Emotions



The participant will be informed prior to the project of everything expected and they will be 
asked to sign a consent form. The participant will be asked to recall a significant adverse or 
stressful event, which can range from being stressed about an exam to potentially traumatizing 
event such as domestic abuse, of the participant's own volition. The process of memory retrieval 
involves the hypothalamus. Recalling memories activate also areas of the brain which altogether 
simulate an experience of living through that event again. The brain waves detected from this first 
stage is hypothesized to be of cooler colors. Then the participant would be asked to follow 
through with a guided-meditation, which involves listening to soothing sounds of others telling 
the stories of their overcoming of adversity. The waves of this stage is hypothesized to change 
slowly to a warmer color. 

Project Proposal: Two-Step Therapy

1. Memory Recall II. Voice-Guided Meditation 



The participant will also have sensors in their palms, which can detect the stress level of the 
participant by measuring the stress hormones released in sweat. The 
hypothalamic-pituitary-adrenal axis, or commonly known as the HPA axis is a key regulatory of 
pathways associated with stress. It also functions in producing one of the key stress hormones, 
cortisol. The sensor can also measure the heart rate of the participant. The sound of heart 
beat is amplified through an amplifier and is audible to others. An overview of the health 
metrics is available to the participant by the end of the study along with a video of the brain 
wave art created by the emotional experience of the participant.

PProject Proposal: Connecting to Health 



•The brain waves of the participant in the entire process as she is recalling the adverse 
event followed by a meditation therapy would be displayed in a room surrounded by four 
walls that are touch screens. This room is open to visitors who can interact with the brain 
waves by touching and dragging them around. The heartbeat of the participant will also be 
amplified through an amplifier and played through speakers attached around the room. 
The visitors of this room will connect through brain wave art and understand what the 
participant is feeling without needing to know the exact detail of the adverse event.  

Project Proposal: Live Gallery, Building Empathy



The overarching  goal of this project is to build greater 
empathy in the greater public through meditation, 
neuroscience, technology, and art. The EEG Headset can 
interpret the signals from one person to emotions and then 
translating these emotions into abstract art. Different colors 
represent different emotions. The brain waves are detected in 
real time and displayed as a live art exhibition for others.  
Meditation is a way to combat adversity, and meditation is 
what connects all of the citizens of earth together. 

CONCLUSION
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