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Cluster 1B : Computers In Everyday Life
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WE ARE 
COMPUTERS IN
EVERYDAY LIFE

Computers are
everywhere!

In Cluster 1, we focus on the
basics of computing and coding.
Students receive an
introduction to computation
through lectures, guest
speakers, and projects. It starts
by teaching the fundamentals of
programming then students
learn one of the most commonly
used programming languages
in the world, Python, and use it
to perform image manipulation
and later to author video games.

Photo 2: How Brian Li felt after
the 3rd day of COSMOS.

Photo 1: Meme about block
coding in MIT App Inventor.

Photo 3:Meme describing how
Cluster 1 Gold is feeling at the
end of their 3rd day of COSMOS.



FUN FRIDAYS

P I C T U R E D :  F U N  F R I D A Y  B E A C H  T H E M E  A N D
P A I N T I N G S  -  S U N S E T  A G L O W ( P U R P L E )  B Y
J O H N N Y ,  J U D Y ,  K A T I E ,  S H U B H A M  S A R A Y U

A N D  T O W E R I N G  P E A K S  B Y  S I D ,  D I Y A ,  B R I A N ,
A N O K H I ,  K Y L E ,  L A U R E N ,  A N D  B R A N D O N !  
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PROJECTS FROM TOP LEFT:
LAKSHANA VISWA &

JACOB KIM, JUDY TRUONG
& MISA TRUONG, IRIS LI &

SHUBHAM MARATHE,
HARSHA VENKATESH &
MIN KIM, DIYA DESAI &

CANDICE CHEN, DON
TRAN & BRIAN LI,  ANOKHI
LUTHRA & LAUREN CHAN



CLUSTER 1 -
BLUE &

GOLD

UCSD COSMOS
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Cluster 2: Engineering Design &
Control of Kinetic Sculptures 



WE ARE 
ENGINEERING DESIGN &

CONTROL OF KINETIC
SCULPTURES

Cars, drones,
vacuum

cleaners, oh
my!

Mechanical Engineering and
Computer Control are brought
together in many modern
products that have moving
parts. In Cluster 2, students will
analyze, design and build Kinetic
(Moving) Sculptures operated
under Automatic Control to get
a comprehensive introduction
to mixed disciplines in the field
of engineering.

Photo 2: Jennifer Diep showing
her progress while building her
pendulum clock.

Photo 1: Computer drawing of a
part we will use on our clock
project by Maggie Du.

Photo 3: Completed pendulum
clock project with a pug design
by Michael Duperly



PENDULUM CLOCKS

Photo 1:
pendulum
clock using
foam core,
cardboard,
and acrylic. By
Matthew Lee.

Photo 2:
Finished
pendulum
clock project
by Maggie Du.

Photo 3:
Computer aided
design of Matthew
Lee's pendulum
project.

Photo 4: Derek
Shi's pendulum
design of Peppa
Pig.
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Sculpture
Design

DES IGN  BY  TEAM

GHOST  MONKEYS



Cluster 3A - Climate Change
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Cluster 3B - Climate Change



WE ARE 
CLIMATE CHANGE

Together we
can save the

planet.
In Cluster 3, we know that
climate change is one of the
most important and
controversial issues facing our
world. This cluster breaks
Climate Change into four parts:
green house gases, the role of
aerosols, global industrial
human activity, and how we
might mitigate climate change
through reduced utilization,
alternate energy sources, carbon
abatement and geoengineering.

Photo 2: Selina Yang, Luke
Spencer, Marcus Hsieh, and
David Kim under the guidance of
Payton Evans hold up their
atomic models of greenhouse
gases.

Photo 1: Creating chemical
models.

Photo 3: Greenhouse gases
molecular models activity.



Let there be light

To look more into the
phenomenon of light
scattering we
worked on the Milk
Sunset Activity. We
compared the
intensity and color of
light across water
and water and milk
mixture. 

An activity called
Measuring Albedo
where we calculated
percent reflectivity of
various colored
papers using a light
meter and temperate
probe. 

Installing Purple Air
sensors.



PROJECT: BUILD A

WIND TURBINE TO

CREATE POWER TO

LIGHT UP AN LED

 

P ICTURED :  ( TOP )  EMILY NGUYEN 'S

WINDMILL ,  (BOTTOM)  N ITH ISH

CHAKRAVARTHY 'S  WINDMILL .
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Cluster 4 - Structural Engineering: Building Better



WE ARE 
STRUCTURAL

ENGINEERING

Every snap &
crack is

exciting!
In Cluster 4, we like to build AND
break things. We build small
scale models of all types of
structures (bridges, buildings,
foundations, soils, underground
pipes, aerospace structures,
wind turbines, automobiles,
human body, etc.) to see how
we as engineers can put
together different components
to build strong structural
systems. 

Photo 2: Popsicle stick scissor lift
to experiment with demand
versus capacity.

Photo 1: Scissor lift holds up
$14.49 in coins.

Photo 3: DIY scissor lift with
objects balancing on it created
by Ariane De Guzman.



FEEL THE
TENSION

Tensegrity table, tension in the strings
keeps the table balanced.

( C L O C K W I S E  F R O M  T O P  L E F T )  T A B L E S  B Y
F I O R A  B E R A T A H A N I ,  L U K E  Q I A O ,  E R I N

S U N ,  A N D  A A R O N  C H A N G .   



FRAME TESTING
(FROM BOTTOM LEFT, COUNTERCLOCKWISE):

ANDRES SALGADO TESTS HIS FRAME UNTIL IT
BREAKS. (TOP LEFT): ZACHARY CHUNG TESTS HIS

FRAME ON ZOOM. 



WIND TURBINE

TOWER

Cluster 4 Design-Build Project
(Wind Turbine Tower): Final

Blades Design for Company 7
(We Doodle More Than Just

Purple Poodles)



Cluster 5 : Photonics: Light-based
Technologies in Everyday Life
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WE ARE 
PHOTONICS

The economic
driver for the
21st century is

photonics.
In Cluster 5, we study the
generation, manipulation,
transmission, detection, and
applications of light. Students
conduct experiments with LED,
laser, prism, lens, and
spectrometers to study wave
properties of light, such as
polarization, diffraction, and
interference, and also particle
properties of light, such as
photoelectric effect/solar cell.

Photo 2: a picture of LED lights to observe
colors that show up from looking through
a diffraction grating.

Photo 1: optical illusion that illustrates the
fundamental property of diffraction by
changing the path of light.

Photo 3: Light refraction is occurring
causing the arrow to mirror the other
way.
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(From left, clockwise): Prof Saharnaz Baghdadchi, TA Leo

Zeng, students Candis Wu, Student Victor Zhou Candis' LCD

display with Arduino along with the code; Sanjit Sarda, Rishi

Kodavati, Pallavi Das, Jack Cordan playing Simon Says Game

with an Arduino; turning on LED lights of different colors on

Arduinos.

ARDUINOS



Cluster 7:  Synthetic Biology
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WE ARE 
SYNTHETIC
BIOLOGY

Producing
novel

organisms in
scalable &

reliable ways
In Cluster 7, students learn
about the basic concepts and
techniques of synthetic biology,
apply engineering principles to
design, build and test modified
organisms, and develop
mathematical models that
quantitatively describe their
behavior.

Photo 2: The instructor is going over the
function of the arduino.

Photo 1: The class is working together on
connecting their first circuit on the bread
board!

Photo 3:The group is learning about the
arduino, with all the materials laid out.



CODING & CIRCUIT BOARDS
U S I N G  T H E  A R D U I N O  S O F T W A R E  A N D  T H E  C I R C U I T
B O A R D S  I N  O U R  K I T  T O  T U R N  A N  L E D  O N  A N D  O F F
B A S E D  O N  A  G I V E N  I N P U T .  P H O T O S  B Y  J A C O B  L E I .
( B O T T O M  R I G H T )  C O D I N G  F O R  A  L I G H T  B Y  C H R I S

K R I S  O R E .
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Cluster 8 - Tissue Engineering & Regenerative Medicine

Andersen Cheong
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Michael Egan



WE ARE 
TISSUE ENGINEERING &

REGENERATIVE
MEDICINE

Restoring,
maintaining,
or improving

tissue
functions

TE-RM are exciting and
interdisciplinary fields involving
engineers, biologists, chemists,
material scientists, and doctors.
TE-RM are increasingly
providing alternative treatments
for medical conditions where
traditional treatments such as
drugs, medical devices, or
transplants face limitations.

Photo 2: The results of a lab where we
learned how to use serological pipets (not
pictured) and micropipettes to create
food dye dilutions. 

Photo 1: Watching Dr.Gaetani and Laura
bioprint "C8" as part of a bioinks and
bioprinting lesson. 

Photo 3: Dr.Gaetani begins a
decellularization lab on a piece of pork
tenderloin.



V i r t u a l  f i e l d  t r i p s  t o  I t a l y
w i t h  D r .  G a e t a n i .  S i t e s

p i c t u r e d :  T r e v i  F o u n t a i n ,
t h e  P a n t h e o n ,  F o u n t a i n  o f

N e p t u n e ,  a n d  P i a z z a  N a v o n a .



ZOOM SCHOOL
Photo 1: Dr. Sah teaches Cluster 8 about 3D printing.
Photo 2: During Journal Club, Dr. Gaetani explains the parts of a formal,
scientific research paper.
Photo 3: Cluster Assistant Arya goes over a prelab for "Light Microscopy
Visualization and Quantitation for an Investigation on the Effect of Serum
Type and Concentration on Growth of RAW 264.7 Cells"! 
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Cluster 9 - Music and Technology



WE ARE 
MUSIC &

TECHNOLOGY

You don't have
to be a

musician!
In Cluster 9, students learn
about sound, music and
technology as we explore the
many ways in which technology
is used to synthesize and
analyze sounds and create
music.

Photo 2: Paurush Pandey draws a piano
roll and students guess what song it
represents.

Photo 1: Learning about recording audio.

Photo 3: Kat Guo shares the composition
she made using Amazon's
DeepComposer.



Cluster 9 Project:

RASPBERRY PI

(CLOCKWISE FROM LEFT) ASSEMBLING OUR RASPBERRY PIS,
WORKING WITH THE RASPBERRY PI AND PYTHON CODING,

CLUSTER 9 GROUP PHOTO. PHOTOS BY FLORA YUAN.



P H O T O  1 :  D R .  S H L O M O  D U B N O V  T E A C H E S  U S  T H E  B A S I C
A P P L I C A T I O N S  O F  F O U R I E R  T R A N S F O R M S  W I T H I N  A U D I O  W A V E S
A N D  M U S I C .  
P H O T O  2 :  F L O R A  Y U A N  S H A R E S  T H E  M U S I C  H E R  G R O U P  C R E A T E D  O N
S O U N D T R A P .  
P H O T O  3 :  T A S  N I C H O L A S  A N D  S T E P H E N  H E L P  O U R  G R O U P  ( A N S H U L ,
A N D R E W ,  A N D  K A T )  W I T H  A U D I O  C O M P O S I T I O N  U S I N G  T H E
S O F T W A R E  L A N G U A G E  P U R E  D A T A .  



Aden Jo

Aditi Borra

Aiden Deffner

Akul Dhawan

Annie Ping

Arvin Zhang

Ashwin Prakash

Ethan Can

Ethan Zhang

Harper Johnston

Isabelle Layon

Joshua Nam

Julie Wu

Justin Wang

Kaitlin Divinsky

Maitreyi Patel

Marissa Li

Pranjal Chatterjee

Satvik Talchuru

Ying Jenny Chen

Cluster 10 - Robot Inventors



WE ARE 
ROBOT

INVENTORS

TARS, R2D2,
WALL-E

Robotics is a highly diverse field,
bringing together skills of
mechanical design, electronics,
artificial intelligence,
programming, mechatronics,
and even social sciences. In
Cluster 10, we will introduce the
students to this exciting field
and will focus on teaching
students how to conceptualize,
design, and create a custom
robot.

Photo 2: Team 1 (Jenny Chen, Marissa Li,
Akul Dhawan, Ethan Zhang) using their
remote controlled cars to pop balloons.

Photo 1: Isabelle Layon’s finished remote
controlled car.

Photo 3: Team 4 (Annie Ping, Harper
Johnston, Aden Jo, Julie Wu) using their
remote controlled cars to pop balloons.



Team 5 (Ashwin Prakash, Marissa Li, Aden
Jo, Joshua Nam) and Team 1 (Pranjal

Chatterjee, Aditi Borra, Harper Johnston,
Satvik Talchuru) using their remote

controlled cars with color tracking camera
to pop balloons on July 16, 2021. (Taken by

Isabelle Layon).



S O C I A L  H O U R
(Top left, clockwise): Ashwin Prakash, Maitreyi Patel, Annie
Ping, and Ethan Can acting out a Zoom skit during social;

Aiden Deffner, Satvik Talchuru, Aden Jo, and Pranjal Chatterjee
acting out a Zoom skit; Joshua Nam, Kaitlin Divinsky, and
Marissa Li acting out a Zoom skit. Photos by Isabelle Layon.



Cluster 11: Introduction to Autonomous Vehicles
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WE ARE 
AUTONOMOUS VEHICLES

Drivers license
not required

In Cluster 11, we incorporate
engineering theory and good
practice in the development of
scale autonomous cars that
must perform on a realistic
robotics simulator then
replicated at the student’s home
with her or his own scale
autonomous car using GPU
Accelerate Artificial Intelligence
models running at the robot. 

Photo 1 & 2: Samantha and Areeba racing
their self-trained autonomous cars!

Photo 3: During the first week of Cluster
#11, students collected data from a car
simulation and used it to train their own
AI models! Here, Bernice Lau's car is
racing autonomously towards the finish
line after 3 laps!



(Above) A TA was giving us an overview of
reinforcement learning.

We were training the AWS Deepracer
models using reinforcement learning.

P H O T O S  B Y  M E L O D Y  H U

Racing the jet sim that we trained in class.



deepracer
track

Dr. Silberman and the
other cluster TAs set up

a physical deepracer
track at UCSD. We

trained our own models
on the AWS website and

uploaded them to
Basecamp. The TAs

then loaded the models
onto the physical

robots to race.



DEEPRACER

ROBOT

CLUSTER 1 1

TEAM 2  OF CLUSTER 1 1 ' S

DEEPRACER ROBOT

(COMPOSED OF [BUT NOT

P ICTURED]  SAMANTHA

FLORES ,  GAVIN GUYAL ,  AND

MICHELLE  LEE ) .




