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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.
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The Problem: A Higher 
Standard For Recycling
The Problem: A Higher 
Standard For Recycling Our ProcedureOur Procedure

ARbot: Automated Recycling Robot
Recycling technology with the user in mind

Viet Nguyen (RE), Martin Contreras (BME), Clayton Tan (CE), Neha Dhayanand (CE), & Logan Fansler (RE)

Use state of the art 
computer vision 

detection and 
tracking algorithms 

to identify
contaminants.

Detect & Track Contaminants 

Plan and predict 
expected target 

location 

Compute Trajectories

Complete sorting 
trajectory to remove 

target from waste 
stream

Execute Sorting Task

Santa Cruz Resource Recovery Facility’s ”clean” 
paper waste stream.

About ARbotAbout ARbot

Provides a low-
cost product

Works 
alongside the 
facility and its 

workers

ARbot is easily 
deployable 

ARbot is 
custom 

designed for 
each client

How ARbot is different?

The purpose of ARbot is to help Material 
Recycling Facilities (MRFs)

meet the current 0.5%[1] contamination 
threshold imposed on global recycling 

operations. The ARbot team aims to deliver 
a sorting technology, designed to meet the 

industry’s cost-sensitive demographic.

Recycling contamination levels in the US range 
between 10-25%

Recycling contamination levels at UCSC 
is about 70%[2]

U.S. loses $1 billion per year from 
contaminated recyclables

Some counties have resorted to shutting 
down recycling operations

Others have resorted to burning recyclables 
altogether

Burning recyclables has led to respritory illnesses 
for nearby neighborhoods

References
[1] T. Eng. Could the chinese national sword inspire global recycling innovation?
[Online] https ://recycling.tomra.com/blog/chinese-national-sword-inspire-global-
recycling-innovation

[2] L,Johnson. Campus Mixed Recycling Landfilled Since November 
[Online] https://www.cityonahillpress.com/2019/03/01/campus-mixed-recycling-
landfilled-since 
november/#:~:text=UCSC%20sends%20six%20tons%20of,is%20about%2070%20pe
rcent%20contaminated.

Interested? 
arbot.inqury@gmail.com



WWe are very pleased to include posters for the Senior Design Showcase 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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Final Design Prototype:

Text

Text

Text

Text

On Board Signal Generation

m

Base Station

User Controls

Bluetooth
Transmitter

Bluetooth Transmission Antenna

Microstrip

Microcontroller
Bluetooth

Chip

Bluetooth Receiving Antenna

SPI

Input Port

Wireless Control Receiver Module

Battery Power Output

RF
Transmission

2.45GHz

Microstrip

Signal
Generator

Interdigitated
Electrode SAW

Chip (IDT)

MicrostripSPI

3.3V
Input

Propulsion Module

3.3V
Input

High
Frequency
Amplifier

Button
Control
Panel

GPIO 0-10

Voltage
Divider

1.8V

Wireless Control Transmitter Module

3.3V
OutputStep-Down

Converter
(Buck) 5V

Output

5V
Output

Battery 1 Battery 2

There is currently a lack of minimally invasive procedure (MIP) technology in the medical industry. This
type of technology significantly decreases the size and number of incisions needed to operate, which
has been shown to improve patient outcomes when compared to traditional surgery. SAWbots provide
the optimal solution by providing MIP technology at a decreased cost, thereby making safer surgery
more accessible to the medical field. This project improves upon a novel form of propulsion in fluid in
compliance with our stakeholder’s requirements. The team used Yannyk Bourquin and Jonathan M.
Cooper’s Swimming Using Surface Acoustic Waves as a starting point for our research and benchmark
for our results.

Propulsion Module Block Diagram
The AD9913 Digital Synthesizer generates a variable

high-frequency sinusoid: this waveform is amplified to provide
electrical power to excite the IDT

Onboard Microcontroller

• Recieves inputs from
offboard control panel

• Controls signal generator
via SPI to move bot

• Bluetooth 5.1 Low Energy
based communication - 10x
more power efficient than
WiFi

Chassis

• 3D printed in
biodegradable PLA

• Waterproofed using
spray-on coating

• Designed for rapid,
modular prototyping

SAWbots: A Platform for Affordable Minimally Invasive Surgeries
Remotely controlled miniature robot that traverses liquid surfaces with no motors or moving parts

Developed by Dr. Yanik's Research Lab in conjunction with Nic Van Oss, Allie Hunsinger, Phil Canete, Summer Alherz, and Alex Bakaleynik

Length: 48.5 mm Width: 40.6 mm
Height: 16.5 mm

Physical Bot
Isometric view of the physical bot

Assembly
Expanded 3D model of surface acoustic wave SAWbot

SAW Streaming Force

IDT SAW Generation

Text

Block Diagram of Battery System
Battery Output Sent through Dual Converter

to Provide DC Power Rails

Block Diagram of Simulated Wireless RF Power System
RF Signal Amplified, Transferred to Receiver,

and then Converted to DC Power

The final prototype houses three circuit
boards. These boards enable
communication with the base station,
provide on-board signal generation, and
deliver battery power to the bot. The IDTs
are mounted to provide maximum thrust.
The bot is expected to generate 1mN of
thrust which is 10x more efficient than
ultrasonic thrusters.

Interdigital Transducer: IDTs excite SAWs in piezoelectric substrate in response to AC
voltage. IDTs with Slanted Fingers provide control of the y-axis location of the SAW beam

through varying the frequency of the AC input. Thus, by varying our electrical input
frequency, we can generate thrust at different locations and steer the robot

SAW Streaming: When a SAW enters a fluid
interface, it attenuates and leaks energy into the

fluid, generating a streaming force

SAWbot

System Overview Block Diagram









Visit our website 
csspp.soe.ucsc.edu

facebook.com/BaskinSchoolofEngineering


