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Hi! I'm J.E.T.

Singapore Management University

Bachelor of Science (Computer Science)
Track: Artificial Intelligence

BACKGROUND
e SCIS Achievements Scholarship Holder

e Graduated from Dunman High School in 2019
e Dean’s List for 2023, 2024

MYSELF IN THREE WORDS
Workaholic | Passionate | Self-Starter

MY INTERESTS
Al & Algorithms Research | Data Analysis Research




More About Me -

Dec 2021 - DATA SCIENCE INTERN BOSCH
Ju| 2022 * Developed machine learning models for a research
project on car air-conditioning filters
Feb 2023 - RESEARCH ASSISTANTSHIP s‘é S%U
Jul 2023 Text Analytics & Social Network Analysis
e Analysed relationships of weekly class reflections of
students and academic performance
e Analysed relationships of student's peer helping
behaviours and academic performance (Presented
Proceedings Paper)
e Published at IEEE TALE 2023 and won Best Paper Award
FULLSTACK DEVELOPER INTERN (Ontinental™
May 2023 - Developed a driver trip-logging web application used in
Aug 2023 GoAhead Singapore's bus driver safety.
RESEARCH ASSISTANTSHIP &f SMU
Aug 2023 - Text-to-Speech Development Universiry T
Apr 2024 e Create a Singlish-Speaking model through finetuning

Microsoft’s SpeechT5

May 2024 -
Aug 2024

Aug 2024 -
Present

Aug 2024 -
Present

e ooy
A-STAR RESEARCH INTERN A ===
Advancing Quantum Optimal Control with Deep

Reinforcement Learning
e Environmental Noise makes quantum calculations

unreliable.
e Analysed how different reward functions and control pulse
shapes affect learning rate of the RL agent.

RESEARCH ASSISTANTSHIP &,& SMU
Quantum Reinforcement Learning for N
Combinatorial Optimization
® QRL has been shown recently to achieve good performance
on small scale TSP instances (sizes <= 15) with a significant
reduction in parameters.
e We aim to contribute to the literature by increasing TSP
sizes possible with QRL.

ACM ICPC
Team BogoSort (representing SMU)

@i

icpc.foundation
® Achieved High Honour at Hanoi Regionals 2024

e Participated in the Asia Pacific Championship 2025



SINGAFORE MANAGEMENT
UNIVERSITY

E}’ SMU

SMU Undergraduate Research Programme

Quantum Reinforcement Learning for Combinatorial Optimization | Aug 2024 - Present

RESEARCH AIM

Context:
e |nvestigate Quantum Reinforcement Learning approaches to

approximating Combinatorial Optimization problems
e QRL has a scalability issue: Time complexity is O (2n) :
where TV is the number of qubits.

My role:
e Propose a QRL method for moderate Travelling Salesman

Problem to about 30 - 50 nodes.
e Improve explainability for QRL circuit structures.

PROGRESS

e Modify the current state of the art ansatz design as a form of
ablation experiments on the performance of the RL agent as a
better understanding of what gates are crucial for good RL
performance.

PROJECT ILLUSTRATION

e The classical neural network representing the agent’s policy
function is replaced by a Parameterized Quantum Circuit,
which significantly reduces number of trainable parameters.

Agent's Value Function Q) ( s, a; 6)

——— ) Quantum Circuit A _

ﬁ sU e
S with parameters § . Q(s U{j},eie;))
One-hot encoding
of available nodes

(Replaces a neural network)

|

The ansatz refers to the underlying circuit design, which
IS a sequence of gate operations on a system of qubits.
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A*STAR Research Intern

Quantum Optimal Control, Reinforcement Learning | May 2024 - Aug 2024

RESEARCH AIM PROJECT OVERVIEW

Research aim:

. o | | X} p = UpUT
e Toimprove fidelity of quantum calculations for single p ? .
. . ) ) Qubit Single Qubit Qubit
qubit gates with environmental noise. Abstraction  Initial State Quantum Gate Final State
My o le: Hardware Lavel nitial RL state Goal RL State
Controls P(A;1,¢1,t1)

e Control pulses that act on qubits are abstracted in the

microwave signals

form of quantum gates. (control pulses) P(Ay, ¢4,ts)
e Use Deep Reinforcement Learning to learn parameters /’
of a control pulse to simulate a gate operation. p P(Az, ¢2,t2)  P(As, ¢33

MY CONTRIBUTION

e Proposed a new action space where the agent learns
parameters of different pulse waveforms and pulse
durations, accelerating learning of an RL agent

e Explored different DRL algorithms such as Proximal Policy
Optimization, and Temporal Difference Learning

e Improved learning rate using different reward designs to
penalize longer pulse durations.




E}’" SMU

SINGAFORE MANAGEMENT
UNIVERSITY

Research Assistantship
Text Analytics (Natural Language Processing) | Feb 2023 - Apr 2023

RESEARCH AIM & MY ROLE
Weekly Class survey

Research aim:

e Aimed to find if weekly student reflections on the class Q8: Rate learning experience of class
can identify struggling students within the cohort o _ ,
Q11: What topic/activity did you find challenging?
My role:
e Do sentiment analysis on the textual data to explore Q12: How to improve learning experience?

correlations with actual class satisfaction

DATA » Corrects Spelling errors
PROCESSING « Expands contractions in text

. . TextBlob :
BERT Used pre-trained « Rules-based sentiment classifier Shift to « Semantic Similarity via

Sentiment model on Google Sentiment « Polarity and subjectivity score Document WMD

Analysis News Analysis Similarity

Low correlation Low correlation High correlation (but lucky)
(Model lacks context) (too simplistic) Work In Progress ><



CENTRALITY
MEASURES

REACHABILITY
MEASURES

Research Assistantship

Social Network Analysis | Apr 2023 - Jun 2023

RESEARCH AIM & MY ROLE
Research aim:

e To explore if peer helping has any influence on academic
performance
My role:

e Perform social network analysis to explore correlations
with their final performance

METHODOLOGY

« |dentifying receiver from Q3
« Create a class-level adjacency list
» Create a cohort-level adj. list

DATA
PROCESSING

« # of peer-help given/
received

« # of peers helped/received
helped from student

COMMUNITY | . used Louvain Clusters to

DETECTION establish cliques

+ Class-level reachability
over time

» Control Variables for gender
« Control variables for outsider
status

CONTROL

VARIABLES

SINGAFORE MANAGEMENT
UNIVERSITY

g}’" SMU

Weekly Class survey

Q2: Did you help a friend? (Answer: Yes/No)
Q3: If you did, which student did you help and
what did you help with? (Long text)

Reciprocity: S49 helps S56 but Community Detection:

not the other way round Clusters obtained from
34 85 Louvain’s Algorithm
2 N H
= (@) ®
65
20 - 9 Ny ‘,/M Purple Label for
17 > 80 Female Students

R,

73 | 8
(23
e t | (o1
53 54 . 25
: 5 - 3 1 )
Green Node: 13 -— V4 @
Performed well _—
in finals 60

Centrality: Larger nodes indicate that the
student helped a larger number of people
Directed Graph of one class after 11 weeks of peer helping



CENTRALITY
MEASURES

REACHABILITY
MEASURES

« # of peer-help given/

« # of peers helped/received

Research Assistantship

Social Network Analysis | Apr 2023 - Jun 2023
RESEARCH AIM & MY ROLE
Research aim:

e To explore peer helping has any influence on academic
performance

My role:

e Perform social network analysis to explore correlations
with their final performance

METHODOLOGY

« ldentifying receiver from Q3
DATA . . :
» Create a class-level adjacency list
PROCESSING |, Create a cohort-level adj. list

received

COMMUNITY
DETECTION

« Used Louvain Clusters to

establish cliques
helped from student

+ Class-level reachability
over time

» Control Variables for gender
« Control variables for outsider
status

CONTROL
VARIABLES

SINGAFORE MANAGEMENT
UNIVERSITY

g}’" SMU

WHAT | GAINED

e Technical Skills: NetworkX, and Gephi (Visualisation
Tool), Centrality, Community Detection Methods

e Learn how to analyse with a tight deadline

e [earn how to collaborate in a team of different expertise

AWARDS

e Co-authored the publication at IEEE TALE 2023
e Achieved Best Conference Paper Award!



SINGAFORE MANAGEMENT
UNIVERSITY

E}’ SMU

Research Assistantship
Text to Speech Synthesis | Aug 2023 - Present

RESEARCH AIM & MY ROLE MODEL DEVELOPMENT WORKFLOW

Two Research aims with different applications: o
e Using VR to simulate common scenarios for Parkinson Repository codebase for
caregivers data processmg
e highlighting sensitive to mispronunciations by Version mmmued
Singaporeans at the phoneme level e ’/‘, M 2 2
My role; Parquet
e Create a Singaporean-sounding model ;":::c:z'::::; f:::"::r'::;s;: ”:gg;“s?;j;"‘
e Improve it to engage in conversation (emotional TTS) dataset load

WHAT | GAINED LocalDektopPrectory _ — .
. l Wrote and tested code (in PyTorch) on | push dependencies
&—m L | finetuning Microsoft's SpeechT5 @ as image .
\

Repository codebase - =ik,

e Model Development Pipeline with large datasets

e The use of finetuning a pretrained model (SpeechT5) L D p———— el

—_—_—q

e Processing unstructured data o \
_m_,—ﬁ‘ Model Training _F




BOSCH
Data SCience lntern (before | joined)

Sensor

BOSCH SEA Corporate Research | Dec 2021 - July 2022 Development

e Attached to aresearch project on car aircon filters

e Provided machine learning and data analysis support
o Conducted project based experiments
o Sensor data collected is used for machine learning AL

Japan, Korea, CO."dUCt . o Used to establish
model development Singapore, and Experlete)nts n ground truth
o Help to visualise and interpret field test and lab data Malaysia censor data ?
e Prepared slide decks and pitched biweekly technical collected
updates to internal stakeholders usedto

» Explored different

WHAT | GAINED Develop Machine ML models

Learning Models » Hyper-parameter
tuning

e Standard machine learning development process
e Machine Learning is NOT magic!
e Became more quantitative and precise when | speak

. : oy o . Selected a model for
e Proficiency in Python, ScikitLearn and Data Processing

each filter surface

IN RETROSPECT... colour
Validate ML
e ML practices: Dev and test data distributions are different! Algorithm on field
e No concrete way to get pressure of field test data (we had el

to eyeball)



BOSCH

Data Science Intern

BOSCH SEA Corporate Research | Dec 2021 - July 2022
MODEL DEVELOPMENT & SELECTION PROCESS

recorded at the same
time frequency as RGBW sensors

Dependent
Variable Pressure Dro Support Vector Hyperparameter
- . Training Data A Gridsearch Ll .
taken before and after filter Regressor Tuning
combined
« high variance in initial value Eile
 low variance in RGB fluctuation
Polynomial
RGBW luminosity S RGBW luminosity 5'f_°ld cross (Multiple) Gridsearch Add_Ed ) Mode!
Sensor 1 of Sensor 1 validation set P eaeon Regularisation Evaluation
Independent
N combined
Variable add polynomial features Accuracy, RMSE

MAE

Random Forest

Hyperparameter
Tuning

Gridsearch

Regressor

RGBW luminosit | nsor 2 valu
S el AIHES Residual Plots

Sensor 2 into Sensor 1's range




