Research Statement — Kwan Hui LIM

1. Overview

My research lies at the intersection of Artificial Intelligence (Al), Data Mining, Urban
Analytics and Social Computing, with a focus on designing intelligent systems that
enhance decision-making, urban resilience, and societal well-being. | study how digital traces
from social media, sensors, and organizational platforms can be mined and modeled to
generate actionable insights. By developing and integrating techniques from deep learning,
large language models (LLMs), recommender systems, and optimization, my work advances
both theory and practice across multiple domains.

The unifying theme of my research is to build intelligent, fairness-aware, and explainable
Al systems that support real-world decision-making. My research contributions span three
core areas: (i) Itinerary and Sequence Recommendation, (ii) Urban Analytics, and (iii)
Social Computing.

2. Research Achievements

Over the past decade, | have established an internationally recognized research program at
the intersection of Artificial Intelligence, Social Computing, Urban Analytics and Data
Science. Some key achievements include:

e Recognition & Awards: Ranked among the World’s Top 2% Scientists in Artificial
Intelligence (Stanford University list) for four consecutive years (2022-2024 for
annual impact and 2025 for career impact). Nominated for the Asian Young Scientist
Fellowship (2024) and shortlisted for the Singapore NRF Fellowship (2019) and
Melbourne School of Engineering PhD Thesis Prize (2018). Awarded the Google PhD
Fellowship in Machine Learning (2016), four selected among all PhD students in
Australia.

e Research Leadership and Funding: Secured S$71.1M in research funding, with
S$7.9M from external agencies (NRF, MND, DSO, MOE) and S$3.2M in internal
grants. | have led projects of S$2.3M as PI, while contributing as Co-Pl on major
interdisciplinary programs exceeding S$8.8M.

e Scholarly Impact: Published over 100 peer-reviewed papers in top international
conferences and leading journals, resulting in more than 3,000 citations and
advancing both theoretical foundations and applied innovations in Al and data science.

e Research Mentorship: Supervised to completion a total of 6 PhD students, 10
Masters students, and over 50 undergraduate students, in addition to being the
Chair/Member of PhD Examination Committee for over 50 PhD students.

¢ Industry & Policy Impact: Collaborated with organizations such as HDB, URA, DSO
National Laboratories, City of Melbourne, and Defence Science and Technology
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Group (Australia) translating research into operational systems for urban anomaly
detection, campaign tracing, and intent detection. These projects demonstrate direct
contributions to national resilience, urban innovation, and organizational decision-
making.

Together, these achievements demonstrate my ability to conduct research that is
academically rigorous, industry-relevant, and societally impactful, qualities that | will continue
to bring to my future research and academic leadership.

3. Research Contributions

My research contributions can be grouped into three interconnected domains: Itinerary and
Sequence Recommendation, Urban Analytics, and Social Computing. Across these
areas, my work has advanced novel algorithms, methodological innovations, and real-world
applications that balance technical rigor with societal and organizational impact. Together,
these contributions demonstrate a cohesive research program that bridges theory and
practice while addressing pressing challenges in business, society, and urban environments.

A. ltinerary & Sequence Recommendation

The proliferation of geo-tagged photos and social media enables the construction of fine-
grained spatial and temporal representations of user trajectories. My research leverages this
wealth of location-based data to address complex challenges in personalized and group-
oriented itinerary recommendation. By integrating advanced techniques from data mining,
machine learning, and optimization, | have developed novel algorithms that enhance both
user experience and operational efficiency.

| pioneered the integration of transformer-based deep learning with fairness-aware policies,
creating the first joint model for personalized POl recommendation and fair allocation of
visitors [ASOC’23]. | also published comprehensive surveys covering optimization and deep
learning for itinerary planning [ASOC’24] and the intersection of operations research with
personalized trip planning [KAIS’19]. My contributions include developing queue-aware
itinerary recommendation systems that combine reinforcement learning, queuing models,
and optimization [SIGIR’17, PAKDD’21, DMKD’22]. | also proposed adaptive methods that
adjust POI visit durations to user preferences [KAIS'18, [JCAI'15, KAIS'22] and techniques
for crowd avoidance in urban environments using pedestrian sensor data [CIKM’16]. In
addition, | have extended itinerary recommendation research by integrating large language
models (LLMs) into recommendation systems [CIKM’25, PRICAI'25], demonstrating the
potential of generative Al to significantly enhance adaptability and explainability.

For group-oriented tourism, | addressed problems of group tour formation, itinerary planning,
and tour guide assignment using optimization and game-theoretic approaches [ICAPS’16]. |
further developed globally crowd-optimized itinerary recommendation frameworks for
constrained environments such as theme parks [ECMLPKDD’20, JBD’25]. More recent work
focuses on contextual deep learning methods that incorporate demographics [RecTour’23],
consumer reviews [BigData’23], and wuser sentiments [BigData’19], ensuring

recommendations are not only accurate but also context-aware and inclusive. Collectively,
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these advances contribute to both theory and practice in recommender systems, improving
tourism experiences while addressing fairness, crowd management, and operational
efficiency.

B. Urban Analytics

My research in urban analytics brings together expertise from computer science, urban
planning, and environmental studies to address critical challenges in smart and sustainable
cities. In collaboration with HDB, | developed an automated anomaly detection system for
residential estates using LLMs applied to sensor and social media data. This system supports
predictive maintenance and manpower-efficient estate management. | also devised social
geolocation models for detecting estate-related events [AAAI'22, ECIR’23], including
lightweight geolocation methods with contrastive learning for data-scarce scenarios.

With collaborators from DST Group in Australia, | created unsupervised real-time event
detection systems for urban settings [BigData’19, JBD’21]. My broader contributions include
advancing urban crowdsensing methods that utilize social media data for city-scale
situational awareness [BigData’20]. | have also published high-impact journal work on real-
time spatio-temporal event detection on geotagged social media [JBD’21], which
demonstrates the scalability of urban event detection methods. Additionally, | studied
location-centric communities using social-spatial links with temporal constraints [ECIR’15],
offering new approaches to modeling urban social interactions.

In the area of environmental sustainability, | analyzed urban heat islands using multi-modal
spatial analysis [BigData’20], offering insights into mitigating climate effects in urban spaces.
| also applied sentiment analysis of geo-tagged tweets to assess the emotional impact of
green spaces [WWW’18, SmartCity’19], providing actionable knowledge for urban planners.
Further, my research on functional zone identification [EPB’24] integrates location and
amenity data to model urban dynamics, supporting improved planning and resource
allocation. Importantly, through collaborations with HDB and URA, | translated these research
outputs into operational smart estate analytics systems [ASONAM25, [JCNN’'24],
contributing directly to Singapore’s Smart Nation initiatives. Collectively, these works
advance the use of Al in sustainability, resilience, and urban innovation, bridging academic
research with practical societal impact.

C. Social Computing

My work in social computing integrates data mining and machine learning with applications
in national security, crisis analytics, marketing, and workforce analysis. In collaboration with
DSO National Laboratories, | developed methods for detecting user intent and tracing
information campaigns on social media [JCDL’24], which are now being adapted into national
systems for enhanced defense. | also designed crisis detection frameworks such as
CrisisBERT [HT’21] and COVID-19 analysis systems like TweetCOVID [IUI'21, ASONAM'20],
which support real-time situational awareness during emergencies.

More recently, | have extended social computing research by incorporating LLMs into multi-
turn intent classification and conversational dialogue generation. My work on intent-driven

dialogue generation [CIKM’'25] and linguistics-adaptive retrieval for multi-turn classification
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[EMNLP’24] demonstrates how LLMs can improve the adaptability and robustness of
conversational Al systems. These advances highlight the potential of generative Al to support
nuanced human-computer interactions, with applications in customer engagement, digital
governance, and organizational decision-making.

| also contributed to occupational analytics by developing job title embedding models
(Title2Vec [JBD’22]) and skill-based recommendation systems (SkillRec [ICCAE’23]), which
inform job market analysis and career development. Interdisciplinary collaborations with
marketing researchers validated customer satisfaction theories using Twitter conversation
data, linking computational approaches with organizational behavior and marketing science.
These efforts demonstrate how social computing can address both societal challenges and
strategic needs, bridging Al research with public good and organizational effectiveness.

4. Future Research Plan

Looking ahead, | will extend my research program across the following directions:

« Itinerary & Sequence Recommendation: | plan to expand this line of research by
focusing not only on personalization but also on broader notions of social good such
as fairness, responsible Al, and sustainability. A central goal will be to bridge Al
methods (e.g., personalized recommendation, deep learning, reinforcement learning,
and LLMs) with operations research approaches (fairness policies, optimization,
constraint satisfaction). By combining these perspectives, | aim to continue
spearheading next-generation recommender systems [EJOR’25, TORS’25] that
deliver adaptive, explainable, and socially responsible recommendations across
domains such as tourism, education, and e-commerce.

« Urban Analytics: | will continue to explore the application and development of Al
techniques to tackle pressing urban challenges related to sustainability, privacy, and
urban resilience. This includes both applied and fundamental research, from smart
estate management to city-scale event detection. Importantly, | plan to develop
privacy-preserving techniques for urban data analytics, extending our recent
contributions [CIKM’25], to ensure that urban Al solutions remain responsible and
ethical while delivering actionable insights. This work will advance the dual agenda of
better understanding our urban environment and building trustworthy Al systems for
urban innovation.

o Social Computing: While Al systems have developed rapidly in capability, more work
is needed in areas of Al governance and resource sustainability. To address this, | will
further explore lightweight and efficient models [MMM’25] that reduce the
computational footprint of large-scale Al systems, as well as methods to incorporate
fairness in decision-making systems [ASONAM’25]. These research directions will
ensure that advances in social computing are not only technologically robust but also
sustainable, equitable, and aligned with societal values.

A unifying focus across these directions will be the development of responsible Al systems

that balance innovation with fairness, transparency, efficiency, and real-world impact.
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