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The Real Mind Power Behind Brain-computer Interfaces
Winged Microchips Making Headway
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Imagine theve’s no heaven
Jt’s easy if you try
No hell below us
Above us, only sky
Imagine all the people

Livin' life in peace -+
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The Real Mind Power Behind Brain-computer Interfaces

Macy Halim #E%&
Agoura High School - 12" Grade

Have you ever lost your train of thought mid-sentence? Wondered about the powers of mind control?
Envisioned the reality of someone battling paralysis? Sympathized with those who are visually impaired?
One commonality to all of these questions is the innovation known as brain-computer interfaces (BClIs).
BCIs are computer-based systems, which range in applications. According to Jerry J. Shih, Dean J.
Krusienski, and Jonathan R. Wolpaw’s terms, “Brain-computer interfaces (BCls) acquire brain signals,
analyze them, and translate them into commands that are related to output devices that carry out desired
actions”.

Throughout the years BCIs have been responsible for treating people with Parkinson’s disease, reallowing
people with paralysis to walk again, and restoring hearing and eyesight to those previously impaired.
This field of innovation has made a point to “make the impossible possible”.

Here are some of the most relevant examples: A brain implant developed by UCLA health has developed
a pair of sunglasses that convert light received from a video camera, installed on the glasses, to electrical
pulses. These pulses are responsible for stimulating electrodes in the brain that allow for patterns of light
to be seen by the user.

92 TGRS



§®0%%

Neurable is a virtual reality device and cap that has hold sensors known as an electroencephalogram
(EEG) which stimulates the frontal lobe of the brain to communicate with the parietal lobe to identify the
user’s intent. Usually, the device is used in VR simulations to pick or move an object.

NeuroPace RNS System is a brain-responsive neurostimulation system. It contains tiny wires with
electrodes placed in the brain. The neurostimulator is a battery-powered is placed on the skull which
delivers the pulses of stimulation to the brain. The device allows for bain waves to be monitored, unusual
activity to be detected, real-time responses. Similar innovations are UC Berkely’s “Neurodust” and Elon
Musk’s “Neurolink”.

NEURON 520
SOMA (CELL BODY) ﬁ
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Our brain contains about 85 billion nerve cells which are known as neurons. A neuron is composed of
dendprites, where neurons receive most of their information. This is the information that users want to
execute. These guys are the “gossipers” of the group because they have components known as receptors
that collect signals from other neurons. These signals are made of chemicals called neurotransmitters.

You may be wondering, “Well where do those neurons get their information from?”. The simplest answer
is that they receive these signals from your nervous system, which makes up your entire body. The
nervous system is responsible for sensory input, integration of data, and motor output. The two parts of
the nervous system are the central nervous system (CNS) and the peripheral nervous system (PNS).

CNS is the “command system” and is primarily responsible for the brain signaling execution. While PNS
is basically CNS’s “reporter” by informing CNS of any of
its findings.

The soma collects these signals and translates the Brain
neurotransmitters into electrical changes in the neuron )
(think of them as language teachers). The nucleus is what Peripheral Spinal cord
makes each neuron so unique, for it contains the DNA of nervous Central
the cell. Axon hillocks are basically the “filing cabinets”. system nervous

, . . . . , system
They’re responsible for storing the information from the Ganglion
dendrites.

Nerve

Stronger signals from the dendrites are sent to the

axon. These stronger signals are known as the action
potential. The material Myelin protects the neurons from
destructing. After the action potential has passed the axon
and has entered the axon terminals, the signal is sent to
neighboring neurons and the cycle repeats again.

To achieve this, a BCI system consists of 4 sequential
components: (1) signal acquisition, (2) feature extraction, (3) feature translation, and (4) device output.
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Signal acquisition is where the electrode signals are
measured by a specialized sensor and often measured
in the form of Hz frequency, for a computer to
recognize. This can be accomplished by having the
user focus their eyes on a specific light bulb that might
represent the phrase “yes” or “no”. Feature extraction
occurs when the computer interface analyzes the
signals and identifies the user’s intention through

the power within EEG or ECoG frequency bands or
firing rates of neurons. During feature translation, the
signals are interpreted from the user by the computer
in the form of computer commands. Device output

is where the actual command execution occurs, such
as the movement of a computer cursor towards the
direction in which the eyes that the user’s eyes are

]
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Raw signal

focused.

Two types of brain signals for complex control are: electroencephalographic and electrocorticographic.
Electroencephalographic (EEG) is a technique used to measure the electrical activity (during an event

or activity) of neurons in the brain, usually in the cerebral cortex. A device containing electrodes is
usually placed on the scalp to measure this activity. It is focused on analyzing a group of neurons’ activity
rather than individual ones. It measures postsynaptic potentials instead of action potentials. postsynaptic
potentials just occur in different ion channels.

The technique Electrocorticographic (ECOG) involves brain-recording electrodes. The main difference

between this and EEGs is that ECOGs are directly placed on the surface of the brain to record electrical
activity. This method creates a map of a patient’s brain to allow for monitoring of the electrodes. It often

allows for the origin identification of seizures which then can allow for the removal of electrodes within a
specific area of the brain.

BCIs open up the future possibilities of sending text messages via your mind, downloading all existing
songs into your brain, learning ten languages in a minute, or perhaps sending someone a gift of your
own sensory experience. The fact that we are witnesses to this upcoming era of innovation is even more
astonishing.

Electroencephalogram (EEG)

Electrodes «_ ##EuRl N -

EEG reading

]
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Winged Microchips Making Headway

Lucy Andrews ZEaRE
Agoura High School - 11*" Grade

In 2021 one of the smallest technological advancements soared through the air. John A. Rogers, the
leader of the device's development, studied nature and followed patterns of wind dispersing plants. Such
as the maple tree’s propeller seeds catching the wind and distributing its seeds. The microflier is about
the size of a grain of sand and does not use engines or motors. The winged microchip is the smallest man-
made flying piece of technology.

John A. Rogers is a very successful physical chemist, material scientist, and professor at Northwestern. He
teaches a variety of courses such as science, engineering, biomedical

engineering, and neurological surgery. Rogers got his BA and BS degrees in physics and chemistry at
the University of Texas, Austin in 1989. Then he obtained his master of physics and chemistry degree
at MI'T in 1992. Then in 1995 had his Ph.D. in physical chemistry also from MI'T. Rogers was a junior
fellow in the Harvard Society of Fellows in 1995-1997. The Harvard Society was a group of scholars
chosen by Harvard at the beginning of their career to study and gain intellectual growth. During

that time of his life, he also worked in the laboratory of George M. Whitesides. Rogers made many
contributions to his fields, and in 2021 became dedicated to the micro flier.

The micro flier is a simple design with two main parts. The millimeter-sized electronics and the wings.
Once the microfliers are up in the air, the wings start to slowly rotate in a stable circular pattern.

The weight of the electronics was calculated to be light enough, so it doesn’t cause the whole flier to
chaotically tumble to the ground. The winged microchip also has sensors, memory storage, a small
power source, and an antenna to conduct data to computers, phones, or tablets. Roger and his team
got inspiration from varieties of plants to children's books. Nature was the first to inspire the team. The
aerodynamics of the maple tree’s seed propellers allow it to spin slowly to the ground. The team also
took notes from children's pop-up books. Roger and his team experimented with different substrates.
Stretched rubber substrates gave the best results because when the rubber relaxes there is a controlled
buckle in the material. Thus causing the wings to “pop up”.

Roger and his team plan to use these microchips for multiple different reasons. One version includes
parts where it can detect particulates in the air. It could track the air quality and send it to the research
center. Another device involved Ph sensors to check the water
quality and some involved photodetectors to measure the
sun's different wavelengths. Another goal of the microchips

is to scan population and disease tracking. To monitor these
different conditions, large amounts of microfliers would be
necessary. They would need to be dropped from a plane or
high building. Then they would slowly fly down and disperse
to collect data.

Many wonder what effects these winged microchips might
have on the environment. Roger and his team have already
planned for after the microchips have dropped. The team
utilizes degradable polymers that will dissolve into the

ground or water over time. John Rogers and his team hope to
provide years of research to come. With new technology being
the size of a grain of sand, who knows what’s to come next?
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Wait, Our Heart is an Electric Circuit?

Macy Halim #Z&
Agoura High School - 12th Grade

So of course our heart isn’t actually an electric circuit...disappointing I know. But it is very similar in the
way it behaves and the factors it comprises of.

Growing up I learned that our heart is the important

organ that keeps us alive, yet all I knew about it was

that it beat until it didn’t...I didn’t understand that CrTERTRGTE Aorta

there was actually a scientific law behind it involving Pulmonary vein Pulmonary artery
factors like pressure, length, radius, and viscosity Right atrium -/ = Left atrium
and even more I didn’t know that there was actually Pulmonary valve Mitral valve

a name for this — Posiculle’s law. It was even more Tricuspid valve Aortic valve
“shocking” to me to find out these factors are what Inferior vena cava Left ventricle
make our heart practically an electric circuit. Right ventricle -

Our heart is responsible for having some helpers...

For example, the tube-looking components, the ventricles, are in charge of pumping blood through our
arteries. Why do they need to do this? Well, like you it’s trying to get oxygen and it gets these particles
through your blood. Its friends are the left and right atrium responsible for the actual contraction of the
heart. The muscle cells in the atria are electrically charged by the SA node’s (or sinus node) impulses. No
wonder people call it “clectric love”.

Jean Léonard Marie Poiseuille found that the flow of the blood that our heart pumps is like the flow of
water through a pipe — intense. Similar to water flow, blood flow is affected by:

the pressure asserted, the length of the tube (blood vessel or pipe), the radius of the tube, the viscosity of
the tube

Note: Q= flow; P= pressure; 1 =length; r = radius

. i —
Viscosity . ——

. Just like a water pipe, blood flow slows down or decreases when the pipe gets

. " longer (think about how a car runs out of fuel after traveling long distances).
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As a pipe 1s tightened or the blood vessel’s radius decreases flow decreases. As the thickness or viscosity of
the substance increases the flow decreases.

So, what does the electric circuit have to do with Poiseuille’s Law? It might help to get some background
on what exactly is an electric circuit (more specifically a parallel circuit rather than a series circuit)and
what it does.

Note: V stands for voltage/R stands for resistance/ k(2 is 1
the current measurement. —L

II“
|||—_L

Objects called transistors make up the different resistance
values by changing the radius/length of the current. First

||I
-—VW—I

off, the structure of the parallel circuit is very similar to that 2 Rs
of the heart’s fluid flow model (shown below). The electric = 10 ka S2 I-(Q 1k
circuit basically transports electrical current through its

pathways, which are met with different resistance values 0 0
slowing it down. The voltage is responsible for the charge Note: vr1, vr2, and vr3 are all “dummy”
of the current going through the pathways. More voltage voltage sources with values of 0 volts each!!

signifies a larger current and slower time traveling through.
Note: Notice how the heart powers the system like how the battery voltage does

Remember what I said — resistance and
pressure act the same in both models and how
the resistance is equivalent to length and radius.
These factors all act against the electrical
current or blood flow. The viscosity or voltage
acts in the sense in that they are inverse to the
flow of the system. See our heart is practically an
electric circuit — mind blown.

—_— g HEAD & ARMS | =)

* Organs arranged in parallel el
rather in series venia cava

o If it was in series

Infarior
vena cava

* blood would loose
pressure, oxygen and

nutrients ll-:a\xum LIVER tic arter
’H.‘p‘mI When tubes or vessels are in parallel current
o Any damage, would somacis e d  or flow has several pathways in which to
interrupt the whole | oo peseeg | flow through as well as different resistances
circulation

through those pathways since they are inversely
proportional. When tubes or vessels are in series
T Prepmdtid ==t they share one pathway and can be dangerous
if the pressure gradient of the fluid changes when the length does. This can result in a slower blood rate
and the pressure gradient will continue to increase which is worse for health. Whereas, the pressure
gradient would decrease in a parallel pathway as shown with the electrical circuit. This happens because
“voltage” is being applied and used towards the end of the pathways. By creating a fluid model using a
parallel pathway, I think this would address the issue of flow decreasing as length decreased since there
wouldn’t be one constant current affected by all the resistors in that one pathway slowing the flow rate
down. All in all, in the parallel system the electrons, fluid, or blood can move faster since they have
different options of pathways rather than just one route affected by all the resistances.

Heart rate changes during exercise because it works in relation to cardiac output where the blood volume
pumped by the heart continues to increase through intense activity. In addition, oxygen consumption
plays a crucial role since it has a proportional relationship with heart rate because your hemoglobin needs
to carry more oxygen through the blood vessels to help your heart properly function and give you the
energy you need to input into your work. Because of the higher amounts of blood pumped, baroreflexes
are used to maintain homeostasis for blood pressure; so at rest, there's no significant change. They are
able to prevent illnesses if it a disturbance like a roller coaster disrupts your blood pressure too far from
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the setpoint (100mmbhg). However, the measured pressure increases, and likewise resistance does too
because it 1s working to maintain a steady blood flow (Poiseuille's Law).

Furthermore, ventricles pump blood through our bodies. The atria contract our heart while the SA

node provides the electrical pulses. According to Poiseuille’s law blood flow is affected by radius, length,
pressure, and viscosity. A parallel electrical circuit has the same pathway structure as the fluid flow
model of our heart. The battery of the circuit is equivalent to the heart — both are in charge of powering
the system. In an electrical circuit, resistance is equal to pressure, length, and radius in the cardiovascular
system; the electrical current is equal to blood flow; voltage is equal to viscosity.

Why technological devices are not always beneficial

Alise Anaya
Agoura High School - 12" Grade

Technological devices are not always beneficial to our generation and future generations. How many
devices does each of us own? Personally, I have at least four. These devices are everywhere and anyone
can access them at a certain cost of course. They are in our local coffee shops, restaurants, and our
homes. They come in the form of cell phones, computers, pads, watches, even televisions nowadays.

This may be a good thing because of communication needs, easy access to information or learning,
entertainment, or a GPS but there are also some major cons that need to be considered. One of the major
cons is radiation caused by cellular devices. Some other harmful factors to consider include addiction and
distractions, cyberbullying, and mental health.

Having the ability to research information for a project is so useful but are we getting our tasks done right
away or are we being distracted by all the other uses of our devices? Sometimes being so engrossed in
what we are doing on our devices we simply disregard the apparently one-sided conversation someone is
having with us. The time spent on our phones “preparing” ourselves to do our work takes more time than
just doing the task. Another con is that the quality of education is being compromised in settings such as
online schooling. There are benefits to online schooling such as keeping all your documents in one space
and having a wide range of sources. Online schooling can be seen as a good thing because you don’t need
to leave the house, you have the freedom to do the tasks whenever you please but having that individual
discipline is hard to establish. Not only is it easy to get distracted with other tabs and websites online, but
it is also much easier to not do assignments because one is not being held accountable during a set school
period. However, it is an important aspect of in-person schooling to interact with the opposite sex and
participate in group projects and presentations.
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While technology may be contributing to a part of the success in businesses and jobs, sometimes it 1s too
successful to a point where people are losing their jobs. Robots, automation, and software have the ability
to replace people in numerous jobs. The rapid technology increase is destroying jobs faster than they

are being created. Which then contributes to the high growth of income inequality in the United States.
People are falling behind because they can not keep up with technological advancements. A countless
amount of traditional jobs such as many in the post office, farmers, bookkeeping, or in customer service,
have disappeared. Even in the medical profession, fewer doctors are being needed to provide services
because of technology. Because most jobs are replaceable there are only going to be a few jobs left that
can not be replaced by automation such as janitors, restaurant workers, home health aides, and other
service work. The problem is not everyone wants to do these jobs. Although not everyone is going to be
losing income from not having a job, technological progress will grow the economy and create wealth but
there is no evidence saying that everyone, high, middle, and low-class citizens, will benefit from this.

One of the most important negative impacts that our devices have is radiation and mental health issues.
We have some really cool devices at our disposal, such as Apple watches, computers, pads, and cellular
phones. We use these devices in our everyday life but what we aren’t thinking about every time we use
them are the negative effects that they have on us. All technologies emit radiation but the worst offender
of issues related to radiation are from our cell phones. Cell phones, Wifi, and cell phone towers generate
harmful radiations that affect our health negatively. Some health issues associated with radiation are
cancer, brain tumors, Alzheimer's, dementia, headaches, sleeping problems, and memory issues. Because
our cell phones are always with us the chances of a cell phone user getting affected by radiation are
immense.

Now on to mental health. Just because technology has given us the ability to become more efficient

does not mean that there will not be costs that we will have to endure. One of those costs is anxiety and
depression. There are around forty million Americans that are currently suffering from some form of
anxiety disorder. Like an addictive drug, our devices stimulate our brains in a way to makes us reliant on
them. Another major issue contributing to the negative effects of technology is social media. Social media
is a way in which friends can contact each other from about anywhere. You can see what your friend is
doing, where they're going, who they're with. This may not seem like a big problem at first but once you
think about it, isn't it a bit scary how someone can know exactly where you are even if you are friends
with them or not. How many of you have excessively worried about receiving a text response or worrying
that someone will misread a text you wrote? The toll that technology has on us is horrific. Another
problem associated with this is for children they may compare themselves to the lifestyle or appearance
of others. Not only does this lower their self-esteem but the constant exposure to jealousy can affect their
long-term mental health.

Adding to the already existing threats to mental health is cyberbullying. Cyberbullying is a major
contributor to mental health issues not to mention suicide rates. Kids are being mentally and emotionally
abused to a point where they are doing self-harm or committing suicide. Cyberbullying is an issue that is
not only limited to children, adults are also affected. Whether they are being criticized for pictures they
post or their political or just basic life opinions. Cyberbullying is affecting everyone in such an unhealthy
way. And you may ask, how do we fix our mental health issues caused by technology? There is no solution
that everyone will agree with but what we can do is realize and acknowledge the negative impacts that
are affecting us and bring awareness to the issues.
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Brain-Computer Interfaces as an Alternative Epileptic Treatment

Macy Halim #Z&
Agoura High School - 12" Grade

What things make life worth living for you? Is it dancing, singing, or maybe innovating? Well, now
imagine for a moment, being alive but not living. It’s alarming to think that you could be I in 10 people
who experience a seizure or one in 26 people to develop epilepsy at some point in your lifetime. In the
US, 3.4 million people suffer from epilepsy. This seems like a small number in comparison to the US
population, however, it doesn’t take into account the additional lives affected. So for example, someone
experiencing a seizure could lose control of their vehicle and kill a bus full of students. This number also
doesn’t take into account the other 62 million people in the world who experience epilepsy.

The chances of developing epilepsy are almost as much as your chances of winning in a game of Russian
roulette. But what’s causing so many individuals’ to develop seizures randomly? Our brain is composed
of neurons sending and receiving electrical pulses basically constantly communicating with each

other. So a surge or break in this electrical activity or communication is known as a seizure. Epilepsy

1s a neurological disorder in which brain activity becomes abnormal because neurons are overloading
your brain by firing at the same time, causing seizures or periods of unusual behavior, sensations, and
sometimes loss of awareness. You are considered to be epileptic when you have at least two seizures.

The structure known as the cerebral cortex makes up the majority of your brain. Your brain is divided
into four subdivisions: frontal lobes, parietal lobes, temporal lobes, and occipital lobes. Frontal lobes are
responsible for speaking, planning, judging, abstract thinking, and personal aspects. The parietal lobes
are responsible for a sense of touch and body position. Temporal lobes are responsible for information
related to sight. Occipital lobes are responsible for comprehension, sound, and speech. Most often,
temporal lobes become affected with epilepsy.

CEREBRAL CORTEX
R ———

TEMPORAL LOBES - OCCIPITAL LOBES

Neurolink is an implantable brain-machine device created by Elon Musk. Neurolinks solve important
brain and spine problems with seamlessly implanted devices about the size of a large coin. The Neurolink
allows an analyzer to predict the position of all the limbs in a body with high accuracy. This device goes
in your skull making it invisible to the public eye. It offers 1024 channels per link, a megabit wireless data
rate, post-compression, and all-day battery life.
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It even involves a surgical robot to execute the entire surgery. The robot analyzes the brain to make sure
not to pierce any veins and cause blood or no noticeable damage overall when electrodes are inserted into
the brain.

The neuron bodies respond to the current from the electrode firing allowing Elon to see and hear these
patterns. The requirements for writing to the brain are no harm to the brain over

time, a wide range of current for different brain regions (neural spikes), and precise control of the electric
field in time and space for the analyzer.
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The values of the brain signals transmitted come in the following stages: threshold, depolarization,
repolarization, hyperpolarization, and resting potential. The graphs measure the membrane potential of
the neuron over the duration of time. The threshold point occurs when the depolarization of the neuron
keeps occurring. Think of it as a student starting school for the first time. Depolarization is the result

of the repetitive depolarization process where numerous sodium channels are opened with incoming
positive ions. This electrical activity is known as the action potential. This is sort of where the student
starts to progress in their studies. Repolarization is the falling phase of the action potential which occurs
once the neuron reaches its peak and the channels close. This is where the student performs the best
they’ve ever had in school. Hyperpolarization is basically the part where the neuron gets “burnt out”
and is hard to encourage it or “the student” to fire back up again. Resting potential is reached when the
neuron is ready to be activated again.

The first clinical trial with this device will be for people with cervical spine injuries. Since this device
will see what the person wants to do with their limbs if they can't move then, this device can eventually
allow for a second implant where this spinal injury has occurred to relieve neural pressure (create a
neural shunt) and hopefully restore someone's full-body motion. Future projects could be to save and
replay memories in the future and can ultimately store your memories as a backup and could potentially
download into another body or robot.
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Playing the T.REX Dino Video Game with My Mind

Macy Halim #Z&
Agoura High School - 12th Grade

Mind control seems like a superpower that you only see in a Scarlet Witch episode however this
“superpower” is gradually becoming a reality that the average person can obtain. Imagine seeing your
baby brother moving his milk bottle with his mind!

Brain-computer interfaces are the emerging technology responsible for developing the closest thing to
telekinesis. Anytime you perform a cognitive or physiological task, your neurons are firing electrical
activity in your brain to make sure that task gets executed. Headbands like Muse have the ability to
monitor and record your brain’s activity through sensing “the firing” in your brain cells. This brain
activity or electrical current is measured in the form of raw Electroencephalography (EEG). Each
intended activity requires different amounts of brain wave frequencies depending on how commanding
the action is.

A new product known as the Muse Headband is able to do turn the raw EEG data into concise
frequencies (measured in Hz) by grouping them into larger “power bands” based on their relativity.
These larger bands can be referred to as gamma, beta, alpha, theta, delta which progresses from biggest
to smallest frequencies in that order. A mental state can then be associated with the band based on the
frequency of the wave.

For example, Gamma waves (27 Hz+) are often associated with high performances, Beta waves (12
Hz-27 Hz) are often associated with alertness and focus, Alpha waves (8 Hz-12 Hz) are often associated
with relaxation, theta is often associated with deep relaxation, and delta waves (0.2Hz-3Hz) are often
associated with sleep.

The current uses for the Muse 2 headbands are to provide you with live feedback on your brain activity,
heart rate, breathing, and body movements data in order to help with specialized meditations, alleviate
stress, and assist in responsive sleep journeys.

But how is Muse able to do this? Well, the headband consists of four sensors that aid in collecting the
EEG: AF7, AF8, TP9, AND TP10. All four sensors or electrodes are responsible for receiving your data
feedback at different locations of your head. Sensors AF'7 and AF8 are responsible for retrieving data
through monitoring activity in the forehead area. TP and TP10 are responsible for retrieving data in the
proximity of the ears.

If you haven’t played The Dinosaur Game also known as the Chrome Dino, T-Rex Game, Steve the
Jumping Dinosaur, or Dino Runner at least once during Math Class, you didn’t have a childhood.

The game was developed by Google and is a built-in browser game that anyone can access even when
they have no internet connection. The objective of the game is to use your space bar on your computer to
have the pixelated dinosaur character jump over any cacti it runs into.

I was inspired to replicate a project that involved me playing the Dino Game with only blinking my eyes
instead of using the space bar on my keyboard.

In order to replace the space bar jumping action with the blinking of my eyes, I had to modify the code
of the dinosaur game to my own electrode frequency. I used the open-source, software development
community Github and modified a repository to obtain the JavaScript library (code) for the Dino game
which was combined with the muse JavaScript SDK which is a software development kit that hosts a
collection of software development tools in one package. A package is a grouping of related types that
help identity and organize these groups such as
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classes. A class is a template used to create objects and define object data types and methods which
instruct the computer to execute commands. SDK allows for the EEG data to be streamed via Bluetooth
pairing between the headband and computer.

I also needed the Package Manager, Yarn, to help in the process of connecting to the Server in which the
Dino game was played. I used a Machook Pro to download Visual Studios Code so I could later modify
the GitHub repository with the help of Visual Studios, a program that is responsible for coding. The
Package Manager assisted with connecting to the server. To activate the local server, I typed “yarn” into
the terminal which signaled to the computer that I could play the game and access the EEG data. Once 1
got a signal, I received a message to pair my muse headband to my computer via Bluetooth, pressed start
and my dino game activated like normal, except there were sensors that displayed the frequencies they
were receiving.

After several trials of attempting to jump by blinking my eyes, I found that the channels containing AF7
and AF8 sensors needed to be modified because they had the most contact with my skin and therefore
were able to correlate to my eye blinking movements. I discovered that I had to modify the if-statement
which is a condition in coding that executes an action if a statement is true. In this case, the if-statement
was used to evaluate if the sample value was greater than sixteen. I used this particular number based on
my own brain wave frequencies that was exerted when I played the game. However, it took me several
trials to get the exact value allowing me to get the dinosaur to jump in response to my eye blinks!

This was by far one of the most challenging projects that I had to complete but also one of my favorites.
It took a lot of trial and error because I had to use a lot of third-party programs to even be able to see my
brain frequencies, and I wasn’t able to get exact values generated from those programs so I relied on a lot
of approximations.

But after completing the project, I feel like I could star next to Keanu in the Matrix. And although I can’t
use mind control to lift boulders over my head and build houses like in Wanda Vision, I think playing the
T.REX Dino Game by blinking my eyes is the next coolest thing.

Communication Reimagined

Macy Halim #EZH
Agoura High School - 12" Grade

Do you ever wonder how a baby learns a language so fast? They effortlessly pick up what they hear
around them, while you spend hours just to barely remember how to say Hola.

The main reason this happens is that babies have high neuroplasticity which is responsible for the brain’s
ability to adapt to changes in the brain’s structure and individual’s environment by forming new neural
connections over time. This process includes the sprouting of new axons, changes in synaptic strengths, and
the formation of new neurons, allowing babies and young children to learn languages at a faster rate. So
when you think of mastering a new skill like basketball or calculus neuroplasticity is the reason behind it.

The stimuli in your brain are extremely crucial in activating a response from the neuroplasticity

to respond to these adaptations. The real problem is that we retain 70% of what we say and write.
Therefore, it takes 480 hours to just learn basic fluency in group 1 languages. There are roughly 7100
languages that are spoken in just 196 countries across the world. In addition, a language like Chinese can
be made up of 200 different dialects. The popular language app Duolingo claims to take about 200 hours
to reach Level A2. However, that level consists of learning basic greetings and simple sentences that are
enough of a language to navigate around on a short visit, but not enough to read the literature or hold
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deep discussions with anyone. Language barriers significantly influence how the world functions and
people interact every single day.

How can we stimulate this accelerated learning that babies have in adults? Well, electromagnetic
stimulation can drive our stimuli which will drive our neuroplasticity. These stimulations use magnetic
fields to send pulses that activate nerve cells in our brain. If we could send these pulses, we can activate
our brain to have better memory retention, accelerated learning, and increased concentration. Basically,
rewire our whole brain!

Current innovations are using a technology known as rI'MS which stands for repetitive electromagnetic
stimulations to restore and retain memory in patients with amnesia and Alzheimer's but so far there
haven’t been any innovations applicable to this when learning new languages.

An upcoming innovation group known as Reline
incorporates an rI'MS known as “MeCan” that
will send electromagnetic pulses while you are
learning a new language. What makes it different
from most rI'MS systems is that it does not
require surgery and is able to be taken anywhere
and at any time. In addition, it assists in our
reline language app to track memory retention,
concentration, and learning acceleration progress
in order to create specialized learning sessions.
Since “MeCan” is a Bluetooth device the data
will be sent to our reline app. Other Brain-computer interfaces like the muse headband are responsible
for monitoring brain activity but do not send electromagnetic pulses. “MeCan” allows for adjustable
frequencies from 0-100Hz as well as varying intensities (0-200GS) that could be set from ten to

thirty minutes.

A study conducted by the company Elsevier found that they tested the effects of rI'MS in the memory
impairment region of the brain that causes Alzheimer’s. The results showed that there was a success rate
of between 70% to 80%, proving that the majority of individuals find the treatment to be effective in
memory retention and concentration.

Reline’s language learning app will allow for personalized learning material and sessions to be made
from the data that the rT’MS collects from the live brainwave activity pre rI'MS and post rI'MS
responses. The language learning section of the app will offer oral sessions, writing sessions, and live to
converse with other users. The app also includes a feature where it displays the live brainwaves, while you
are simultaneously in a learning session. As you are in the middle of a session, the app will continuously
update you on the rI'MS frequency and intensity, in order to conform to your needs. After each session,
you receive a motivational reward in order to track your progress. As you level up, you unlock different
learning features, for example, live conversations with other people on the same level. At the end of each
session, the app offers a compare feature in order to visually understand the results from before and after
the treatment

Reline hopes to help eliminate all language barriers and make communication available for everyone.
Their mission is to give anyone the opportunity to learn new languages just like a baby. With this future
technology, there are many advantages to follow such as the ability to open up networks for people to
perhaps find their significant other, increase business connections, better world affairs. Furthermore, it
can help create a more diverse and inclusive world.
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Title Name Name Email
I 4 R Hailing Guan hguan2001@yahoo.com
G EE SRTA B Elaine Lo elo8890@gmail.com
FTBUE B SRR [T Lucy Fan lucyxh.zeng@gmail.com
RS /S R Muren Chu chumuren@yahoo.com
AR 22 1 S TRHTHE Weilong Xu wxul01@yahoo.com
JEELR i Jesse Fong jfong2013@yahoo.com
JE ERF Youping Wang lacmspw@gmail.com
S A1 Qiong Li giongli_98@yahoo.com
S e (SR > Katey Chen Yin9898@gmail.com
SO/ [/ T A PR Helen Shih helenshih168@gmail.com
o R A i i) Roshie Hu roshiehu@gmail.com
R T A EIE Scott Si scottsi80@yahoo.com
ol TEL i AL Jiemin Bao jbaogreen@gmail.com
B/ R TE R Longchuan Yu longchuan99@yahoo.com
SO/ T /4 A W Jianmei Pan jlanm.pan@gmail.com
T/ e WES Macy Halim macymaehalim@gmail.com
T
S A f e R 2R Leslie Chou Ichou1497@gmail.com
B i il 7 Janet Tseng jenettseng@yahoo.com
T v Tt Mei Fang mfangx@yahoo.com
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CCCA Scholarship Program

Academic Merit Award

CCCA Scholarship Program provides two types of scholarship annually to the qualified local high school
seniors. The application period starts from the beginning of January to the end of March, go to CCCA
website www.ccca-tocs.org for updated qualification requirement, guidelines, and application forms. All

scholarship winners will be awarded at his/her High School Senior Award Night.

Academic Merit Scholarship

To recognize the academic achievement both in English School and in Chinese School, CCCA offers
Academic Merit Scholarship of up to $500 to each selected winners of local high school college-bound
seniors, who gains Grade Point Average (unweighted GPA) of 3.50 or above in high school, had attended
Thousand Oaks Chinese School for at least five years, completed at least 8th grade in Thousand Oaks

Chinese School, and is admitted to a two or four years college or university.

Community Service Scholarship (Thousand Oaks High School Seniors only)
As a part of its goals and objectives, CCCA offers a Community Service Scholarship of up to $300 to
the most qualified Thousand Oaks High School senior, who is committed to community services. A

nomination from Thousand Oaks High School teachers or counselors is required.
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THE CONEJO CHINESE CULTURAL ASSOCIATION (CCCA)

Regular Membership, Lifetime Membership, and CCCA Patron Program

A. Regular Member:

1. Enjoy rights to vote and eligibility to run for elections, as defined by the CCCA Bylaws.

2. Access to all events sponsored by CCCA.

3. Enjoy two complimentary editions of CCCA Journal.

4. The regular membership due is $20 per family, with membership valid from September 1*
of the year, to August 31* the following year.

5. Every family of Thousand Oaks Chinese School students is required to pay the CCCA
annual membership fee at registration, and enjoy the Regular Membership of that year.

B. Lifetime Member:

Enjoy all the rights and privileges as are provided to the CCCA Regular Membership.
Enjoy early notification and ticket pre-sale on major CCCA events for preferred seating options.
Enjoy honorary recognition in every edition of CCCA Journal.

The Lifetime Membership fee is $400, and good for lifetime.

For Lifetime Members with children attending Thousand Oaks Chinese School, the annual
membership fee of $20 will still be charged at the registration but will be reimbursed at the
end of registration period.

C. CCCA Patron:
1. All donations are gladly accepted and are tax deductible.
2. Donors receive honorary recognition in CCCA Journal.

AN

All fees are non-refundable and non-transferable.
Please email secretary@ccca-tocs.org for questions.

4 3 % %44 3 @ {4 Membership Fee and Donations

Chinese Name: English Name:
Address:

E-mail:

Home phone: Cell Phone:

LT would like to become a CCCA Regular Member. A check of $20 is enclosed.
[T would like to become a CCCA Lifetime Member. A check of $400 is enclosed.
1T would like to become a CCCA Patron. A check of $ is enclosed.

Signature Date

Please make check payable to CCCA, and mail it with this form to
P.O. Box 6775, Thousand Oaks, CA 91362
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CCCA Board Members

W4 Name HRATT EMail

A Jenny Yan TR/ EE president@ccca-tocs.org
EEE Yugin Wang R /AR vicepresident@ccca-tocs.org
e Heather Wang P / R secretary@ccca-tocs.org
4 B Volary Li W B BB ) controller@ccca-tocs.org
RPN Lisa Li W | S finance@ccca-tocs.org

T RE AL Tina Yu PRI R 1 B A school@ccca-tocs.org
- Ping Dong XREGR/HF pva@ccca-tocs.org
USESS Jianmei Pan S IO EATE center@ccca-tocs.org
Fk Lin Liu SCAHUTAT: / TEE) center@ccca-tocs.org
(ERasE Hailing Guan TAGHERS T4 / R journal@ccca-tocs.org
R Lindsay Cao HE* ) F education@ccca-tocs.org
Jeil L Andy Zhou W/ P tech@ccca-tocs.org
R Y. Joe Huang THE (B2 E) /15 H)

ST Lan Sui Zeng Fak TR

T Aiqi Huang S/ YEE)

=E Min Zhang SEINE 7

e Dong Jiang TEH] (Youth Project) / bE ]

Sl Li Chen THE) (BERLER) /758 (AAA)

ik AR T Wendy Wen WE) (REELAT) /1)

TR Jane Zhang HE ) HE

TR Renee Wen EW HE

*#H 1% Committee Chairperson

E2sec) Qiong Li SARPHER ) SUAL AR B

i Lei Tsui SAREL | UL

BLAE Willian Chiang | SR HEE / gk

R Carol Woo SOBIRR b TAE
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CCCA Event Calendar
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3 ) HoE AT
Saturday, August 21, 2021 TOCS First Day of School 45— £31pH £ TOCS rRE R
Sunday, September 12,2021 | CCCA Board Meeting #1 IR A T CCCC BAH
Saturday, September 25, 2021 | Mid-Autumn Festival HRK i) Online FEE
Sunday, Octoberl7, 2021 Hiking B i T TBD CCCA
Saturday, October 23, 2021 CCCA Journal Publishing - Fall Issue TR HERERCE T T TOCS Eig
Sunday, December 5, 2021 CCCA Board Meeting #2 55 VX JE T Ly CcccC WH&E
TBD, December, 2021 Christmas Event S S & TBD e N
Dec. 20, 2021~ Jan. 7, 2022 Christmas and New Year Break
Saturday, January 8, 2022 TOCS Second Semesters Starts 55 £} FH 2% TBD T RE S
Saturday, January 15, 2022 CCCA President Gathering TR CCCC GiIEE=s
Tuesday, February 1, 2022 Chinese New Year - Year of Tiger #4F1R4%
Saturday, February 5,2022 | CNYP & i i & online W
Saturday, February 12,2022 | Spring Banquet £%L TBD R
Sunday, March 6, 2022 CCCA Board Meeting #3 55 = IR FEAF IR FLF 8 CCCC BH&E
Sunday, March 13, 2022 Spring Hiking &Z={@#17 TBD CCCA
Tuesday, March 15, 2022 %g%?gé%cé% iéc%}gicandidate Nomination NA wig
Saturday, March 26, 2022 TOCS Track and Field T3 & & TOCS T RE R/
Thursday, March 31, 2022 %25%%% é%i?%?gfmp Application NA Hith
Thursday, March 31, 2022 Deadline for CCCA director nomination A HEFILFEIRAE L | NA FElifE
Saturday, April 2, 2022 Voting day for TOCS Principal THH UG R4 5/ BT H TOCS WG/
Sunday, April 10, 2022 Senior Citizen Gathering S R e TBD i
Saturday, April 16&23 Spring break
Saturday, April 30, 2022 CCCA Journal Publishing - Spring Issue T 454 w6 & 2= T H T NA (Egisss
Sunday, May 8, 2022 Mother’s Day Celebration £}#1 fii% ) TBD FoR e it S AT
Mid May ~Early June, 2022 | 2022 CCCA Scholarship Presentation £ 515 HAH % 5258 Is‘coggéi—s[igh R
May 28 ~30, 2022 CCCA Memorial Weekend Camping HEAHE i #1 E #7 TBD AR
Saturday, June 4, 2022 Last Day of TOCS / Graduation Ceremony THH SCEERZ AL SEMAE | TOCS TFRE R
Sunday, June 5, 2022 CCCA Board Transition Meeting B T AR A A R i CcCccCcC A
Mid. June ~July Youth Project Summer Camp CCcCC B/ EEE

Thousand
TBD, 2022 Chinese Cultural Day H1# 30/ H Oaks Civie i)

Art Plaza

Park
Vary CCCA Seminar 4 el i A CCCC Vary

Spring 2022

109



7z

T#H P LR HRIFTHA

Staff Directory

8% %

Title Name
4% Principal Ui REHE Tina Yu
A EIFAR Assistant Principal TEMEAR Wanlin Yeh

RIS Assistant Principal

74 Janet Tseng

THE) RIS Assistant Principal

M3 Jason Mei

A Academics Director

+ Z Alina Wang

%A Academics Director

BB Jennifer Kang

A Academics Director Wk£235 Vera Yao
%@%f"ﬂ Academics Director REHE Xiong Li
HU¥%#H Academics Director WSREHE Lijin Feng
ZU%#H Academics Director T Heather Wang

Wi 4H Budgeting Director

&S Jasmine Li

EHAH 1T Director 7 9¢8% Chiaming Hsu
&AL 1T Director ZH#/~ Eddy Hsu
FEAHAH R AH Registration/ Yearbook Director fEHEYAN YaJu Chien
ALAHH /18 FHAH Registration/Communication Director HALHF Helen Xie

Y Eh4H Recreation Director [R5 4H Bill Chen
#I3EAH Campus Security Director 24 John Yang

% H1= /58 #H Copy Room Director ZR L] Joe Cai
#H#H Copy Room/Purchasing Director H G52 Kelly Tien
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TOCS Calendar of Events

%&ﬂ%%

H A TEE) HEA

08/07/21 BRI TN Bk T REE

08/14 TR0 B TERE R

08/21 GBI BH A (2 =Hi IR ERTEA B

09/04 el , AL

09/11 B2 HHESR Bk 4 Ay

09/18 TOCS Moon Festival H Rk i E) BERR AR

09/25 CCCA X H CCCA/TOCS/PVA

10/09 TOCS FAZEEAT LS (RHEE ) T/

TBD SCCCSF M & B Rk 22447 L 2 T /MG
(VESC B0, 5 S )

12/04 (1st-5th Grade) md 7 H #8 M (6-8th Grade) H SCH i 1 B RE B/ B

12/18 A EAE R TOCSEEH AR & FE A2 1 B

12/25/21 — 1/2/22 | Winter Break — ZUM i B Hi5h, w1 FERES

01/01 el , ALk

01/08 55 B AR 2 TR

02/05 CCCA online i TEH) (2/15H) CCCA

TBD SCCCSHMBEZEME W2 Tz /M5

02/12 B TER AR

02/12 YER g LU 7% T B M

03/26 TASBRRE ) & TOCS/PVA

TBD G PR SURAGHA B SATH SO 3 M

03/31 CCCA B2EG 1 E i EE H CCCA

TBD SCCCSF I & & hi ek L 7% BHifi) T K 5 3

04/16 —04/23 | FB, ALk

05/07 TOCSEERL i BE LI ) i B L P AR

05/07 CCCARER i B AL TE E) CCCA

05/14 — 5/21 WIARE R TOCS #fifi

05/20 APHISL/SATH SCHE B G 1L FisE B RS

05/28 PR S24F il i B (Bl AL H FERES

05/28 ~ 5/30 CCCARZ BT E) CCCA-TBD

06/04 45 SEBAG (5F = ATIRER) SREITEAN B

TBD O A B B S /SCCCSEE N E ZE T 45 4 4% FRWGR =
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Teachers & Classroom Assignment

CLASS ROOM | NAME CLASS ROOM | NAME
EC-1 G-3 | BiHRZ Tina Chen Wu e )4
&1@ %) G-1 | %85 Sophie Chang
EC-2 G-4 | ZHE Morgan Luo
fids o = 14
Pre-K A F-9 | PREIE Yuhsuan Yen ilgﬂ“&) 1.7 Fi~HE Ryan Jing
K-A F-8 | 5K Joyce Chang
= T _ SR :
K-B Gl %'E/%\Y% Lingtao Zhang %TEE Sketch G-4 mﬁ—'ﬁjn Scott Si
1-A G-6 | M5 Maggie Lin B PR %A Chess F-3 Jack Cashman
b G-9 | M7 Fang Tian DI WD 5 | pegi sheryl Lee
2-A G-10 | BFHf Sophia Chen Abacus (1) y
AN

2B G-11 | EFH Yuyu Wang £ Calligraphy 1-6 FEHEA Huimin Long
2-D G-12 | %1 J5 Fang Gao i

— F L Crafts -8 | ZEH Kiki Li
3-A I-6 1% 1-P4 Tzu-Chien Ling
3-B -5 | FAHHEE Mingfei Duan P Weaving | ]-6 HFEMHE Aigi Huang

- - i T ;

3-C -3 R Yun Tang ﬁjﬁ F-Hall | {L.F# Eric Kong

. . Chinese Kung Fu
4-A I-7 FBF5 1 Melody Tsai
4-B L1 | 2588 Yungi Li B R F-Hall | 2% %# Phoebe Li

Chinese Dance (I)

4-C -9 | ZH PR Heidi Li

Sk e Tt B R \ .

2/ Jas =] ZSEn B
5-A [-10 | #FEE3E Vivian Jan Guitar & Folk Music G-3 3 4E Scott Chiu
5-B [-11 | {LFEEF Paige Jiang
5-C .12 | {E %% Alyssa Wang
6-A J-8 | FR¥EHE Sheryl Lee
6-B J-6 | B Aiqi Huang
6-C J-5 | % Cairong Battles
7-A -4 BT Rose Chen
7-B J-3 FGEZ Maggie Ma
7-C J-2 | 2B Zhimin Li
8-A H-3 | RIGIK Emily Sung
8-B H-4 | #i % Wei Meng
9 G-13 | it 18 Emily Mei Chuan Yu
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PVA Directory
Title Chinese Name English Name#
= #i-F Ping Dong
HIE R pUEz Lin Liu
HIE R W% Jun Yang
Ellf=g = 2=l Amanda Li
il =g = RS Enhao Du
HHA 1 Jingnan Li
= G R Zhangyu Liang
i 4RI Jian Cai
R E R Frank Wang
s TR Lijie Di
iR R Angi Xi
iR A Weijuan Han
S EWrk Pancheng Wang
R B2 Kun Yin
i Prit Jing Chen
S +H Wei Wang
R EEE Xinxin Wang
e R = Amy Ni

Spring 2022
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TGRS A RS W & g F AR AT — IR B T, BV AR 7, - i BRI i = 1
Jie BEATHETA ZE TSRS S U R BRI EEAR S RN B v SUERAR KR AL o A o+ B
BHATAGHERSAN, WhHE N E b #hkan T ccca-tocs.org

Conejo Chinese Cultural Association (CCCA) Journal is a semi-annual publication distributed to Chinese

Families in Conejo Valley, San Fernando Valley, and other cities in Southern California. The CCCA Thousand

Oaks Journal is a free publication, supported entirely by advertising.

hiy K /) B

Size (width x height") Price

1/4 & (1/4 page) 3.125w x 4.375h" $80

1/2 & (1/2 page) 6.5w x 4.375h" $130

£ B (Whole page) 6.5w x 9h” $260
$IIEMAE (Last page of the magazine) $300
IE2HE (Inside of front cover) $410
HIEK2HE (Inside of back cover) $350

I (Back Cover) $540

TSR AFERTIY, FrA TAEAN RS R Se iR B M WZEATI R Bh Sl st praBort; inZi
T, i AR EL 2 R A A R I B e AR O, S LA SO . AR AT TAEA AR
H HE IR

ATRE T PR S B Hd

Please support your community-oriented journal publication. If you are interested, please send camera-ready

to the following contacts:

BEEA: R Elaine Lo elo8890@gmail.com
W7 Janet Tseng janettseng@yahoo.com

CCCA is a non-profit organization. Website: ccca-tocs.org
P.O. Box 6775, Thousand Oaks, CA 91360
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