Undergraduate Research (Spring 2020)
For the 2020 spring semester, I have been conducting research under Ioannis Mastorakos on the modeling,
manufacturing and testing nanoscale metallic composites and nanofoams. We have investigated numerous types
of nanoscale metallic composites/nanofoams and different methods of manufacturing them. We have focused on
chemically restructuring MOFs (Metal-Organic Framework). I have used LAMMPS (Large-scale
Atomic/Molecular Massively Parallel Simulator, a molecular dynamics program) to simulate the formation of
the nanofoam and calculate the stress-strain curves of the nanofoam under compression and tension. I have been
using Ovito (an open source visualization and analysis software for particle simulation data) and MATLAB as
post-processing programs; Ovito to visualize the data and export data into usable filetypes, and MATLAB to
graph the data.

Arduino Controlled Guitar B/G-Bender (Spring 2020)
As an independent project I built a b/g-bender for my electric guitar. A b/g-bender is a mechanism that
increases the tension in the b and/or g string of the guitar, changing the pitch of the string. I designed and 3D
printed a jig that securely grips the bridge of the guitar which has two servos motors mounted to it. The servos
turn a small cam, raising one side of a lever arm attached to the jig, causing the other side of the lever press
down on the b or g string; therefore, increasing the tension of that string. The servos are controlled by a nano
Arduino (microcontroller). The device has three modes: b string, g string, g and b string. The modes can be
cycled through by using the push button under the LEDs. The three LEDs indicate the following: power on, b
string, and g string. The servos can oscillate their position to give a vibrato effect. The speed that the servos
oscillate their position is controlled by the potentiometer located in the opposite corner from the LEDs.

HONORS PROJECT (Fall 2017–Spring 2018)
Senior Honors Program is a self-driven course for seniors at Albany Academy where a student learns about
something not offered as a class at the school. The student uses their research to make a product for which they
give an end of year presentation. Only a select group of applicants can participate in this course. My project was
to make a prototype of a mechanically assisted knee device. I read multiple research papers about the kinematics
of the leg while walking (an excerpt from the Army Research Lab paper on the kinematics of walking and running,
which the main source of information, and some of my data reduction/analysis is shown on the next page). I used
Autodesk Inventor to create a model of the frame and then used MATLAB to optimize the moment/torque of the
knee. I built and tested multiple designs where I learn how to use an electric actuator, stepper motor, and brushless
motor with ESC (electronic speed control).

HONORS PROJECT (Fall 2017–Spring 2018)

Mobile Arduino Based Scanning Robot (Spring 2019)
As an independent project I decided to learn more about robot solving process; therefore, I chose to design a
semi-autonomous robot that could map out obstacles in its environment and plan a route around the obstacles.
The robot uses an ultrasonic sensor to measure the distance of obstacle form itself and uses a stepper motor to
turn the ultrasonic sensor to measure the distance of objects from itself that aren’t right in front of the robot.
The robot uses two dual H bridge circuits, one to control the stepper motor another to control two DC motors
that move the robot. The brains of the robot is an Arduino Nano (micro-controller). Multiple parts of the robot
are 3D printed: the chassis, the blinders for the ultrasonic sensor to focus its range, and the mount for the
ultrasonic sensor. The ultrasonic sensor mount was designed to keep the measuring point of the sensor in the
center of the robot and not travel in an arc when the stepper motor is turning.

