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INTRODUCTION 

This publication highlights the 10th year of the Corporate Sponsored Senior Project Program (CSSPP) at the UCSC Baskin 
School of Engineering.

CSSPP provides students with a unique opportunity to work on real-world engineering projects during their undergraduate 
education. Throughout the academic year, students interact with teammates and hold frequent meetings with their sponsors, 
getting feedback on the solutions they have developed and guidance on the work in progress. By working with mentors at 
corporate partner companies, students learn important skills, take on interesting challenges, and begin to understand what it 
means to be a professional engineer.

We appreciate our corporate sponsors for supporting CSSPP, mentoring our students, and providing them with challenging 
projects to work on. We also appreciate our students, who have worked hard and have enriched our lives through their energy, 
intellect, and determination. This year has featured significant disruptions, as both students and sponsors have had to interact in  
a distributed environment. Students worked remotely, and even those living locally had no access to the UCSC campus. All of our 
students – many of whom worked from locations around the globe – had to be tremendously resourceful to find ways to work 

together productively and advance their projects. 

This publication also includes this year’s Senior Design Program Projects from student teams in Computer Science & Engineering 
and Electrical & Computer Engineering who worked on faculty/student initiated projects. As with our CSSPP projects, students 
working on our senior design program had to be agile and creative in pursuing their projects to completion in the face of limited 
access to critical resources and to one another.  

We appreciate the flexibility and creativity of our corporate partners, our faculty mentors, and our students as they have worked 
through this challenging time, and acknowledge that with industry evolving in response to employees’ growing adoption of 
remote work, the experience our seniors have had this year will likely prepare them well for what is on the horizon professionally.

Alexander L. Wolf
Dean 
Baskin School of Engineering
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SPONSORS

Special thanks to our sponsors for your generous support of our Corporate 
Sponsored Senior Projects Program. Your time, experience and financial support 
were beneficial to our students and the success of their Senior Design Projects.



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  5



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  6



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  7



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  8



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  9



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  10



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  11

We are very pleased to include posters for the Senior Design 
Projects that were done without industry sponsors. Some of 
these projects were instigated and/or sponsored by research at 
the Baskin School while others were created by students with the 
assistance of faculty mentors and TAs. 
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Extended Flight Time Drone
Dylan Harootunian, Chin Ming Ryan Wong, Leonid Shuster, Jeremy Germenis, George Hernandez,  Isaac Szu

Electrical and Computer Engineering Department

Abstract
The United States Geological Survey uses drones to collect magnetometer data, but they are limited to 15 minute flights. Counteracting a drone’s weight consumes a majority of its onboard battery 
power. We have designed “The Barone” to incorporate buoyancy to reduce its own effective weight and increase flight time to 40 minutes at 20 mph air speed, and up to 100 minutes while hovering. 

The Barone
Helium lift bag reduces 
effective weight from 45N 
to 4N

Propulsion module 
features a drive motor 
mounted via servo to 

change force directions

Gondola designed to hold 
the “Brain” of the Barone, 
and also features a sensor 
mount for the 
magnetometer payload. 

Problem Physical Test

Approach
By using a helium lift bag, the force of 
buoyancy can work against gravity, and reduce 
the “effective weight;” the motors would need 
less energy to maintain altitude, increasing 
drone flight time. Due to the buoyant moment, 
the drone cannot tilt like standard 
quadcopters, so a custom propulsion system is 
needed.

Stable Tilt
Most drones need to tilt to maneuver, but using the drone’s buoyant moment as well as its 
custom propulsion system, the tilt angle of the drone is kept near zero, providing a more 
stable payload platform than other drones.

● The Barone is a proof of concept for a 
long flight time buoyant drone design. 

● More clients are needed to adjust The 
Barone to meet a variety of user needs. 

● Aerodynamic optimization is needed to 
extend flight time. 

● Manufacturing process needs to be 
refined to achieve tighter dimensional 
tolerances.

Acknowledgments
We would like to thank Jonathan Glenn and the USGS for working with us to develop our drone requirements, 
Professors Stephen Peterson, Tela Favaloro, and Mircea Teodorescu, as well as graduate students Gordon Keller, 
Alexey Munishkin, and Tanner Miller for their guidance, and Porter and Crown College for their financial support.

Conclusions

● Confirmed power draw of parts to reach 
40-100 minute flight

● Confirmed system weight < 7N
● Envelope failed to hold propulsion 

module outright when not fully inflated
● Helium loss test revealed a loss of 8.4% 

an hour

Ellipsoid shape 
reduces drag at 
20MPH airspeed to 
5N

A drone spends most of its energy for the 
propulsion system to counteract the system 
weight, resulting in shorter flight times.

The Barone, Early Force Diagram



BASKIN SCHOOL OF ENGINEERING  |   UC SANTA CRUZ  13

Automatic Facial Recognition Door

Gursewak Sokhi, Sanjeevram Duraivelu, Ryanul Haque, Aravind Chinthada, Vuong Do, Israel Coronado, Noah House
Team 3  

Need Statement:
People forget their keys and lock themselves outside.

Goal Statement:
To make a device that would be able to unlock without a key.

Personas:
- Forgetful people who tend to leave their keys
- Homeowners who are looking for better and easily 

accessible security

Design Objectives:
- Inexpensive locking system that will unlock your door with facial recognition
- Camera that will act as a sensor to detect the face and unlock the door
- Easy installation and low power consumption
- Completely hand-free product

Thank you to the BSOE, Professor Harrison, and the TA, 
Kiefer Selmon, for guiding us through this project . 

Baskin School Of Engineering
University of California, Santa Cruz

BRANDING ACKNOWLEDGEMENTS

INTRODUCTION

DESIGN FOR MANUFACTURING

FINAL PROTOTYPE DESIGN

Electric strike and door locking 
mechanism Motor connection to the door

Full overview of door, motor, and 
electric strike lock

App to open the door

OVERALL DESIGN FLOW CHART

WIRING DIAGRAM

● A RasPi is used for the facial recognition and the mechanical locking 

system. 

● Once the camera detects a valid face it sends a signal to the electric strike 

which unlocks the door 

● It  also sends signal to the motor which opens the door. 

● The pi on the right was used for the user interface and the phone app. 

● The display is connected to the pi.

● The phone app is used to send a signal to the electric strike to unlock the 

door

App interface using Flutter

Display showing real time 
camera feed

Front view of functional prototype
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Non-Cognitive Predictors of Student Success:
A Predictive Validity Comparison Between Domestic and International Students

Affordable Piano Amplification
Capstone Project by Evan Collins-Smith, Eric Liu, Evan Mercado, Abdul Nomair

Measured voltage was a little over 
4mV

pp
. The fundamental frequency is 

in the correct location, and the 
magnitudes of the overtones match 
professional recordings

System Overview:  Sensors are placed on the soundboard of the piano, under their designated 
string regions. Wires connect the sensors to the Amplification Circuit. The Amplification Circuit is 
placed outside of the piano,  powered by a wall outlet,  and outputs the resultant signal to a ¼” jack 
amplifier.

An electric signal is produced at the ends 
of the sensor when a piano string 
vibrates. The sensors are height 
adjustable to get as close to the strings as 
possible without touching them.

Four input signals are summed together, 
amplified,  and passed through a bandpass filter 
and an all-pass filter. Take a picture to 

download the full 
paper

RESULTS
Signal measured from prototype 
sensor under the note C4

BACKGROUND
Pianos need to be amplified in ensembles as they are 
quieter than other instruments, but the standard 
processes for amplifying pianos, especially at the high 
school level, have major problems: 

1. Microphones pick up other instruments besides  
just the piano

2. The Helpinstill electromagnetic pickup system for 
pianos  has a minimum price of $700. 

High school music programs are looking for a piano 
amplifier that picks up less noise than a microphone, and 
that is more affordable than the Helpinstill system.

OBJECTIVE
Our system aims to reproduce a piano’s sound 

wave as an electrical signal that can be read by 

an amplifier with a cost between $250-350.

APPROACH
Our system can be divided into two main 

components: Electromagnetic Sensors and an 

Amplification Circuit. The electromagnetic 

sensors, placed under the strings,  reproduce 

the piano’s  string movement  through 

electromagnetic induction.  The signals 

produced by these sensors are sent to the 

Amplification Circuit. The Amplification Circuit 

adds the four signals  and amplifies them, 

outputting their  sum at  instrument level. This 

output is sent to a ¼” jack amplifier.

CONCLUSION
Testing with the prototype sensor 
closely resembled simulation. A 2mV 
offset was discovered, but the 
believed cause of this discrepancy is  
measuring error. Further investigation 
is required.

Testing with the circuit was impeded 
by heavy noise. The cause of this noise 
was attributed to fluctuations in the 
negative power supply. This issue can 
be fixed by using a different capacitor 
for the voltage converter.

Electromagnetic Sensor Amplification Circuit
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SimpleSort
Justyn Duthler, Kevin Ryan, Shirley Phuong, Trevor Carleton, Kevin Spence, Brevan Chun

CSE 123 2021

Need: Too many recyclable and compostable items are 
being placed in the trash.
Goal: Increase the recycling and composting rates while 
decreasing the rate of garbage improperly sorted.

Design Objectives: 
● Automated home use garbage sorter/ garbage can
● Three compartments: trash, compost, recycling
● Image classification to determine which compartment 

the placed object belongs in
● Sorting mechanism that rotates and drops object into 

correct compartment
● > 80% Sorting accuracy for proof of concept

This unit would be intended for at home use, reducing the 
sorting required at larger facilities. We prioritized a simple 
design and low cost for manufacturing to make it more 
accessible for consumers.

Target Market:

Sorting Mechanism:

Architecture:

Results

Conclusion: 
As seen in the graph above, we were able to surpass our accuracy 
goal of 80%. The compost class was the most successful at 91.3% 
and the trash class had the lowest accuracy at 75%. This is likely 
due to the disparity between the compost subset and the trash 
subset sizes in our dataset. Given more time, we would increase 
the size of the trash and recycling subsets to solve this 
inconsistency. On the same note, we would  train our model to 
include more uncommon items such as compostable trash bags. 
In order to create a more consumer-friendly product, we would 
also compact the sorting mechanism to allow for more space in 
the can. 

Physical Prototype:

Project Overview Design

Top Rotating Servo

Left Arm Servo

Left Tray Arm

Right Tray Arm
Right Arm Servo

Tray Hinges

Tray Mounting Adapter

Support Rod
Servo Arm Mounting 
Adapter

Aesthetic Rendering:

Luna Rosewood :
Environmentally conscious
trash producer 

Martin DeMaria : 
Busy homeowner, does 
not have time to recycle or 
compost

Image Classification 

Contact Information: simplesort2021@gmail.com

We would like to thank Professor Harrison and Kiefer Selmon for the 
support and knowledge throughout the design process. We would also 
like to thank BELS for supplying us with the hardware necessary to 
complete our prototype.

Acknowledgements
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Visit our website: 
csspp.soe.ucsc.edu

Stay Connected:
LinkedIn: Jack Baskin School of Engineering 
Twitter: UCSC_BSOE
Facebook: BaskinSchoolofEngineering
Instagram: UCSCengineering
YouTube: Jack Baskin School of Engineering

CONTACT US

Patrick Mantey
Director, Senior Design Capstone
Jack Baskin Endowed Professor,  
Computer Engineering, Emeritus
mantey@ucsc.edu

Frank Howley
Senior Director of Corporate Development
fhowley@ucsc.edu




