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8-BIT BREADBOARD COMPUTER

i
kil
i

il - i

-

What? How? Results
e Created a Turing-complete 8-bit e Learned from Ben Eater's e 8-Bit computer is able to run
breadboard computer as a personal implementation of the classic SAP-1 arithmetic logic and simple
project CPU Architecture design, and instruction sequences - for
implemented some design changes example, it is able to run the
(decoupling capacitors, modified fibonacci sequence!
debouncing for system timer, clock-
line noise isolation, etc.) to make the
computer more stable.
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GRINDING SYSTEM ARCHITECTURE AND DESIGN - MILL INDUSTRIES

Removable plastic bucket
with integrated heater plate
and grinder

Heater Flate

Grinder:
Cutting & Mixing Functionality

*Designs shown here are of the first generation Mill Kitchen Bin. My work was focused on the second generation bin, which has not been released yet.
The photos here are all taken from the company website and are for illustration purposes only!

What? How? Results
e Led design and down-selection for e Collaborated with multiple teams on e Improved grinder system with effective
Grinding architecture, which breaks PD, systems architecture and test cutting, mixing and drying
down and dries food waste reliability from concept to e Significant Cost reduction through DFM
« Validated reliability of grinding production (Proto through DVT & PVT) and part simplification
architecture through test engineering e Used Siemens NX for design of novel e Designs implemented into final
e Designed for strong cost reduction and grinding shaft design and geartrain production unit!
simplification design (2 patents pending)

Heated air from lid
outlet for improved
humidity capacity

Motor to Grind Shaft
Coupler

‘Electric kettle’ style
base connector

Food waste goes
into bin
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PNEUMATICALLY-ACTUATED PLASTIC PART INSPECTION FIXTURE - MILL

In;r_\lclmn M::-.Ided Pneumatic Actuator
Plastic Part (1% Gen)

Pressure = =T = —
Regulator irectional Gas ectronics
Control Valve

What? How? Results
e Design and fabricate the e Used Siemens NX to design e The design fulfilled its purpose well
inspection fixture for injection- all parts with accurate and consistent
molded factory parts e Applied DFA principles for measurements, with mitigation for
e Design the pneumatic actuation the component location and deviation in part placement and
system through use of control pressure regulator mounts tolerances
valves and pressure regulators e Calibration of input air e User-friendly design for factory
pressure to minimize operators
deflection in plastic part e Deployed for long term use in factory!

Sliding Carriage

reen light if part is
within accepted
dimensions

Button for Factory
Operators
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VIDI: TRAVEL COMPANION GLASSES FOR THE VISUALLY IMPAIRED - UC BERKELEY Al HACKATHON

ADC, GPS, Amplifier,
Accelerometer &
Magnetometer

What?

Vidi is a pair of smart glasses that
utilizes the power of LLMs and
sensor technologies to help
guide and support the visually
impaired

It can do path planning, along
with object detection &
identification for the user.

How?
e Designed 3D CAD models for glasses

and electronics case, with integrated
sensors and connectors

e Designed customized path planning
method involving monocular camera,
via Inverse Projection Mapping and
TF1 Image Segmentation model

e Used YoloV8 for object identification

Results

Successful product demo at
hackathon with object
detection and voice
recognition!

Comfortable, compact and
user-oriented design

TensorFlow(TF1)
DeeplLab-ResNet

/_ Image Segmentation

‘Bird's Eye View' Map

IPM

Monocular
Depth Mapping
& Path Planning

Deeupancy Grd wich Fasn =

A* Search from abstracted
occupancy grid, start & end point

{=

Dense Prediction
Transformer
(DPT)

Original Depth Map

‘Bird’s Eye View’ Depth Map

-
- e

N
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RAVEN DRONE BODY PROJECT - PERFORMANCE ROTORS (PR)

What? How?
e Design and fabricate the housing e Used SolidWorks to design
& mounts for new electrical my parts
components for a testing drone e Applied DFM principles for
e Design antenna receiver mounts the housing design
to minimize intrusiveness e 3D Printed all components

NDT RAVEN DRONE BODY PROJECT - PR

What? How?
e Design and fabricate a compact e Used Solidworks to design
housing for NDT components my parts

e Ensure housing accomodates easy ¢ Applied DFM principles for
removal and refilling of couplant housing design
fluid bottle e 3D Printed all components

Results

e The design fulfilled its purpose well
with a minimal part count

e Provided compact and aesthetic
housing while allowing abundant
airflow for fan & heatsink

Results
e New design reduced manufacturing

& assembly time by 45% with its
minimal part count
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ULTRASONIC TESTING PROBE MOUNTS - PR

Ultrasonic Generator Housing

Ultrasonic Probe Housing

What?
e Design and fabricate the housing and o
mounting clamps for Ultrasonic .

Testing (UT) equipment
e Design a compliant spring mechanism .
to allow for limited rotation of UT

How?

Results

e The UT set has been
successfully deployed for
On-Site NDT operations, with

Used SolidWorks to design fixture
Prototyping of various spring
designs to achieve target flexure
Prototyping & extensive testing of good reviews from the

snap fit lock and friction clamps operations team

Probe head
Snap Fit Lock
3D Printed Springs
/ (Prototype)
Hinge with +- ~ )
20° of free
rotation

=%

Prototype spring ™\
snapped during stress |
test P

Slide-In Mount
for UT Generator \\
R

\ —

Cut-Outs with tolerances Friction Clamp
for connection ports
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DRONE POWDER RELEASE MECHANISM & MOUNT - PR

Powder
dispensing gate
Ball
Bearings

support arms

Powder Container
far testing

Powder Release
Mechanism

What? How? Results

e Design, Fabricate & Test a powder e Produced 3D CAD models with e The design fulfilled its task well
dispensing mechanism which mounts Solidworks while minimizing weight and
onto a powder payload e Used Solidworks Gear Toolkit to part count

e Minimize number of electrical design gear system e Design will be further iterated
components required e 3D Printed all components and presented to the private

e Ensure payload and dispensing client for sale

mechanism can be quick-released

First Iteration

Screw threads for test
container

Shutter Blade
kechanism

M3 Washer & Nut
" Aluminium for prototyping

Standoff
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3D-PRINTED GESTURE TRACKING ROBOT HAND

* GestureControlArmpy X

What? How? Results
e Design, Fabricate & Assemble a 3D- e Improved upon open source 3D e Robot Hand can track and mimic
Printed Robot Hand Robot Hand design to fix wrist joint user hand gesture successfully
e Implement hand gesture tracking design issues and quickly (scale of 0.1 seconds)
ability via computer vision ¢ Used Arduino Uno for robot finger
controls

e Implemented CV2 & CVZone python
packages for computer vision
capability

Base Parts & Assembly

Slotted Joint
Design

MGS95 Servo
Motors

Flexible TPU Joints Smooth plastic strings
far pulling fingers
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INTERNATIONAL SPACE CHALLENGE (ISC SSTL) 2022 - 2ND PLACE

What? How? Results
o Design a satellite that would e Used Fusion360 to design my e The design achieved full sensor and
traverse the Van Allen's Belt parts instrumentation integration while
region. e Optimized dimensions and fitting within highly-constrained
e Design an experimental payload materials using paper on CubeSat dimensions
that the satellite would bring up solar wind particle energy e Successful simulation of subsystem
harnessing mechanisms capabilities

NUS N-NOVATE CIRCULAR ECONOMY CHALLENGE - 1ST PLACE

Innovating for the Future o] IQ = f ® B in
Innovating for the Future - S1E3: Entrepreneurship

What? How? Results

o Design and fabricate a mount to o Used Solidworks to design e Successfully produced a functional
fix used face-masks into vacuum my parts prototype with measurably effective
cleaners as filters o Applied DFMA principles for results!

e Architect the manufacturing mount design o Pitched in circular-economy themed
process and regulatory e 3D Printed all components entrepreneurship competition and

compliance of product Won 1st Place
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STANFORD WILDFIRE HACKATHON (BIG EARTH HACKS)

What?

e Design a solution that makes
Wildfire detection and localization
faster, so firefighting authorities e Develop mobile phone
can prevent smaller fires from

becoming too big.

How?

e Wildfire localization algorithm
design using DBSCAN

e Fircbind : €

Wildfire ification & Localizati

Results
e Developed a fully functional

panel of judges

application to harness GPS + o Wildfire localization algorithm

Magnetometer metadata and

Camera data

proved to be resistant to noise
while preserving accuracy!

Detect

Peron notices a

wildfire in its carly

Retrieve Latitude and longiwde data
from image metadata from mulriple

micrhile devices

.
.. . @
-
L
. -

Identify intersection points between
every passible pair «

High-quality dac poines should
eluster wyprether, reflecting phaotos

Person takes a photo of
the wildfire using the
stages Firchird App

Intorm

GPS metadars and
m:gnrmmcwr
dircetion values are

sent oo Firehird server

DBSCAN identifies subsers of
intersection points thar form the mos
cohesive custers

Obeain set of intersection points from
DESCAN forming sorongest cluster

The approximate location of the
wildfire is determined by the average

- Ty - -
of all the fnal intersection points.

Crowdsource Calculare Respond

Finisespondders can
Upon verification, the direer thels petomees
vicinity will be alerted
of the wildfire via SMS

and prompred ro

Using triangulation and
wowards che wildfire
ke promipely., a5 moge
accurate satellite daca

clustering alporithins,
we bocare the fire source
from crowdsourced
wildfire reporing sareams in for refining

the wildfire localization

submit photos

. A

Firebird Mobile App

Firchird's mobile application reimagines wildfire deccetion, leveraging the prevalence of

smartphones for immediare data collection. Traditional methods like remote sensors and saeellice

imagery can face resource and time constraings, Firebird's app empowe

allowing authorities to swiftly respond o wildfires. porentially preventing minor fires from

escalaging,

Triaging Dashboard for Localisation

Firchird"s innovative triaging dashboard is the next key component of its selution. With wildfires
spreading at alarming speeds. every second counts, The dashhoard employs a riangulation
approach using daea from the mobile app. enabling rapid localisation of fire outbreaks, This quick

response capabilicy can significantly eeduce fire spread. protect communitics, preseave habiraes,

and cut fisefighting costs and sisks.

References

prototype with successful demo to
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