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Exploration and Application of Multimodal Large
Language Models for Evaluating and Interpreting Urban
Decay

REAN: B
S BZFR: Computational Urban Planning & Urban Management, CUPUM
BHjE: 20255E6823-27H MHis: EERBKRFFM

FE: This study utilizes multimodal large language models (MLLMs)
combined with self-collected street view imagery to develop a systematic
framework for assessing urban decay, with Xining, Qinghai Province, China, as
the case study. The research identifies that urban decay primarily occurs in
peripheral areas, characterized by aging buildings, poor road sanitation, and
extensive abandoned land. The MLLM-based assessment results align closely
with human evaluations, demonstrating its reliability in large-scale spatial
analysis. The study reveals six key dimensions of urban decay and emphasizes
targeted intervention strategies for different administrative regions, providing
new insights for urban planning and management. Future work should
Integrate socioeconomic data to further explore the causes of urban decay.

CUPUM 2025
Cloud Cities

The 19th International
Conference on Computational
Urban Planning and Urban
Management
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Leveraging Multi-Source Textural UGC for Neighbourhood
Housing Quality Assessment: A GPT-Enhanced Framework

REAN: HFE
SWHFR: Computational Urban Planning & Urban Management, CUPUM
) : 20254E6823-27H #m: KEMRHTAFEHR

EE: This study leverages GPT-40 to assess neighbourhood housing quality
using multi-source textural user-generated content (UGC) from Dianping,
Weibo, and the Government Message Board. The analysis involves filtering
relevant texts, extracting structured evaluation units, and conducting
sentiment scoring. A refined housing quality assessment system with 46
indicators across 11 categories was developed, highlighting an objective-
subjective method gap and platform-specific differences in focus. GPT-40
outperformed rule-based and BERT models, achieving 92.5% accuracy in fine-
tuned settings. The findings underscore the value of integrating UGC and
GPT-driven analysis for scalable, resident-centric urban assessments, offering
practical insights for policymakers and urban planners.
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Urban artificial intelligence: Framework and its
application in urban science and practice

REAN: TR
SWHFR: Computational Urban Planning & Urban Management, CUPUM
BfjEl: 202548E6823-27H Him: EERHAFF R

E: This paper proposes a comprehensive framework for Urban Artificial
Intelligence (UrbanAl). UrbanAl represents the synergistic integration of Al
(including Al-driven software and hardware system s) with multiple fields of
urban science and practice. The proposed framework is grounded in three
fundamental pathways: studying cities with Al, reshaping cities by Al, and
creating cities using Al.The case studies corresponding to each pathway are
introduced. This paper elucidates the trajectory, potential and opportunities of
Al in advancing urban science and practice, and provides a forward looking
perspective on future research directions for UrbanAl.
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Urban artificial intelligence: Theory, methodology &
applications

REAN: iR
SIWAFR: Special Seminar Series orgarnized by the Urban Design Science for
Health Laboratory

Bf[E]: 2025F9H25H #im: % E

BE: 2025598258, WHEEIMZEH FEEF A Urban artificial intelligence:
Theory, methodology, & applicationsBy%k F#FE ., k& T 2R 5B E113:00-
14:00217, RARTTESFORIVEGER T, ALERE (A) fEAEE
MREARSHTERRES AN WMHALEE" (Uban Al) BEIUR. BiEE
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kiR 31T 7 BA TR

Specisl Semisar Series organised by the Urbas Design Sciesce for Health Laboratory Q 2 Wdﬂt‘ﬂk

Urban artificial intelligence: Theory,
methodology, & applications

IoTaJﬂIm'!tupmﬂneeh:y
dimensions: analyzng urban dynamics
ﬁuwglALnansbmmgmhanspm
via Al applications, and nnovating
urban environments with AT capabilities.
First, UrbanAl is revolutionizing urban
studies through nowel data collection
and amlym methods  Second, |1's

Distinguished Speaker: Porf Ying Long,
School of Architecture, Tsinghua University, China

Date: September 25, 2025 2 S
Time: 13:00 PM - 14:00 PM (GMT+9 / JST) U R B A N D ES l (J N

SCIENCE FOR HEALTH LAB
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How to Conduct a Systematic Literature Review
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Deciphering physical disorder of urban street space in China’s
rust belt: Identification, perception, and interpretation

through street-view images
Authors: Shugi Gao,Huimin Zhao,Jingjia Chen,Cao Gan,Guikai Huang,Ying Long*
Journal: Urban Design International

Abstract: Physical disorder can cause social disorder and urban decline. The emergence
of virtual auditing via online street-view images provides a brand-new way to study
physical disorder in the real world. However, most precedent studies focused on cities
in developed nations, leaving cities in the developing world largely unstudied. This
study aims at addressing this lacuna by taking the City of Qigihar (Heilongjiang, China)
as an example, to decipher its physical disorder status and related factors. By geo-
sampling, we extracted 4852 street-view images from Tencent Maps. After training,
auditors developed a checklist with 13 disorder items and independently audited the
4852 images to identify disorder items and perceive disorder of each image. We found
that the number of disorder items in a street-view image is strongly correlated with the
chance of its being perceived as disorder by auditors. In addition, seven out of the 13
disorder items are more strongly associated with the perceived disorder when
compared with other disorder items. This study demonstrates that virtual auditing via
street-view images is feasible for researching physical disorder and related issues in
Chinese cities. It also contributes to the refinement of the traditional “broken windows
theory”.

Keywords: Physical disorder, Virtual auditing, Street view, Shrinking cities, Urban decay,
China

Qigihar
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Measurement of urban vitality with time-lapsed street-view
images and object-detection for scalable assessment of
pedestrian-sidewalk dynamics

Authors: Ricky Nathvani*, Alicia Cavanaugh, Esra Suel, Honor Bixby, Sierra N. Clark,
Antje Barbara Metzler, James Nimo, Josephine Bedford Moses, Solomon Baah, Raphael
E. Arku, Brian E. Robinson, Jill Baumgartner, James E Bennett, Abeer M. Arif, Ying Long,
Samuel Agyei-Mensah, Majid Ezzati

Journal: ISPRS Journal of Photogrammetry and Remote Sensing

Abstract: Principles of dense, mixed-use environments and pedestrianisation are
influential in urban planning practice worldwide. A key outcome espoused by these
principles is generating “urban vitality”, the continuous use of street sidewalk
infrastructure throughout the day, to promote safety, economic viability and
attractiveness of city neighbourhoods. Vitality is hypothesised to arise from a nearby
mixture of primary uses, short blocks, density of buildings and population and a
diversity in the age and condition of surrounding buildings. To investigate this claim, we
use a novel dataset of 2.1 million time-lapsed day and night images at 145
representative locations throughout the city of Accra, Ghana. We developed a measure
of urban vitality for each location based on the coefficient of variation in pedestrian
volume over time in our images, obtained from counts of people identified using object
detection. We also construct measures of “generators of diversity”: mixed-use intensity,
building, block and population density, as well as diversity in the age of buildings, using
data that are available across multiple cities and perform bivariate and multivariate
regressions of our urban vitality measure against variables representing generators of
diversity to test the latter’s association with vitality.

We find that two or more unique kinds of amenities accessible within a five-minute
walk from a given location, as well as the density of buildings (of varying ages and
conditions) and short blocks, are associated with more even footfall throughout the day.
Our analysis also indicates some potential negative trade-offs from dense and mixed-
use neighbourhoods, such as being associated with more continuous road traffic
throughout the day. Our methodological approach is scalable and adaptable to
different modes of image data capture and can be widely adopted in other cities
worldwide.

Keywords: Urban vitality,Street-view images,Object detection,Time series analysis,
Imagery analytical, GIS data fusion
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Uncovering how online attractiveness mediates and
moderates the impact of multi-scale transportation

accessibility on non-work mobility
Authors: Enjia Zhang, Wenzhu Li, Ying Long*
Journal: Travel Behaviour and Society

Abstract: The role of information and communication technology (ICT) in substituting
or complementing offline mobility has been widely studied. However, how online
attractiveness influences the impact of transportation accessibility at different scales
on non-work mobility remains unclear. This study explores the mediating and
moderating effects of online attractiveness on multi-scale transportation accessibility
using social media data and mobile phone signaling data in Beijing. The results reveal
that online attractiveness mediates the relationship between multi-scale
transportation accessibility and non-work mobility, with a stronger effect observed on
weekends compared to weekdays. The highest mediation effect was found for
proximity to subway stations. Furthermore, the study uncovers a dual moderation
effect of online attractiveness, enhancing the advantages of highly accessible locations
such as areas near subway stations and street-facing storefronts while complementing
less accessible areas, including non-central locations and non-ground floor commercial
spaces. Two robustness checks confirm the reliability of these findings. This study
enriches the understanding of the dynamic interaction between transportation
accessibility and online attractiveness in the digital era. The insights also provide
valuable guidance for location selection and operational strategies for businesses and
urban planners.

Keywords: Online attractiveness,Transportation accessibility, Non-work mobility,Social
media,Mobile phone signaling data
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Assessing bicycle safety risks using emerging mobile sensing

data

Authors: Yan Li, Yuyang Zhang, Ying Long™*, Kavi Bhalla, Majid Ezzati
Journal: Travel Behaviour and Society

Abstract: The surge in global electric bicycle ownership has exerted immense pressure
on bicycle infrastructure. Theoretically, there’s a need to reassess the risk factors
associated with multiple bike lane users. Based on this, there’s a practical need to re-
evaluate the safety and quality of outdated infrastructure. This paper aims to
reconsider risk factors related to bicycle infrastructure safety in the context of electric
bicycles sharing lanes with traditional bicycles. Moreover, many countries lack precise
spatial data concerning bicycle infrastructure. This study introduces a mobile sensing
method based on bicycles, aiming to acquire daytime and nighttime bike lane datasets
in a cost-effective, efficient, and large-scale manner. A computer vision-based bicycle
risk factor assessment model was established, and the distribution of bicycle safety risk
factors was visually analyzed. Research data was collected from a representative 59.5-
kilometer bicycle lane area in Beijing. The results confirm the significant impact of the
surge in electric bicycles, with electric bike users accounting for 72.1% of cyclists, 32.3%
wearing helmets, and 8.4% riding against traffic. During the day, the highest-ranking
risk factors include the type of bicycle lanes (half lacking dedicated lanes or being
shared), roadside parking, and subpar road conditions. At night, insufficient street
lighting are notable concerns. The research methodology is easily replicable and can be
extended to new multi-user coexistence cycling environments or countries without
bicycle spatial data, offering insights for bicycle safety policies and road design.

Keywords: Bike safety; E-bike; Infrastructure assessment; Machine learning; Street
design.
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A systematic review of the association between

neighborhood physical disorder and individual health
Authors: Huimin Zhao, Yue Ma, Ningrui Liu, Ying Long*
Journal: Discover Cities

Abstract: Neighborhood physical disorder (NPD) has been theorized to be associated
with health outcomes at an individual level, with inconsistent evidence across studies.
To address these discrepancies, a systematic review is imperative to unravel the
discrepancies present in the literature and offer an evidence-based assessment of the
association between NPD and individual health. This systematic review analyzed 50
studies that adhered to the inclusion criteria out of the 4185 articles retrieved. The
majority of the studies included in this review were conducted in the United States and
employed cross-sectional designs. The measurement of NPD predominantly relied on
traditional methods, such as interview or questionnaire, and most studies focus on
individuals’ physical health and health-related behaviors, with relatively less attention
paid to mental health, social health and self-rated health. Findings from the systematic
review revealed that 20 cross-sectional studies showed a correlation, while 17 did not.
Additionally, 10 cohort studies identified an adverse effect of NPD on health outcomes,
whereas 8 cohort studies and 1 case—control study reported null findings. Subgroup
analysis showed that the diversity of NPD types, variations in the indicator systems
employed, and disparities in the definition of the neighborhood contributed to the
heterogeneity of findings.

Keywords: Neighborhood physical disorder,Neighborhood disorder, Individual health,
Literature quality assessment, Subgroup analysis
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Inferring ghost cities on the globe in newly developed urban
areas based on urban vitality with multi-source data. Habitat

International

Authors: Zhang, Y., Tu, T., Long, Y.*
Journal: Habitat International
*ESIE 5|

Abstract: Due to rapid urbanization over the past 20 years, many newly developed
areas have lagged in socio-economic maturity, creating an imbalance with older cities
and leading to the rise of “ghost cities”. However, the complexity of socio-economic
factors has hindered global studies from measuring this phenomenon. To address this
gap, a unified framework based on urban vitality theory and multi-source data is
proposed to measure the Ghost City Index (GCl), which has been validated using
various data sources. The study encompasses 8841 natural cities worldwide with areas
exceeding 5 km2, categorizing each into new urban areas (developed after 2005) and
old urban areas (developed before 2005). Urban vitality was gauged using the density
of road networks, points of interests (POls), and population density with 1 km
resolution across morphological, functional, and social dimensions. By comparing
urban vitality in new and old urban areas, we quantify the GCI globally using the theory
of urban vitality for the first time. The results reveal that the vitality of new urban areas
is 7.69% that of old ones. The top 5% (442) of cities were designated as ghost cities, a
finding mirrored by news media and other research. This study sheds light on strategies
for sustainable global urbanization, crucial for the United Nations’ Sustainable
Development Goals.

Keywords: Ghost cities, Urban vitality, Sustainable urbanization, Multi-source data
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CMAB: A Multi-Attribute Building Dataset of China

Authors: Yecheng Zhang, Huimin Zhao, Ying Long*
Journal: Scientific Data

*ESIS# 5]

Abstract: Rapidly acquiring three-dimensional (3D) building data, including geometric
attributes like rooftop, height and orientations, as well as indicative attributes like
function, quality, and age, is essential for accurate urban analysis, simulations, and
policy updates. Current building datasets suffer from incomplete coverage of building
multi-attributes. This paper presents the first national-scale Multi-Attribute Building
dataset (CMAB) with artificial intelligence, covering 3,667 spatial cities, 31 million
buildings, and 23.6 billion m? of rooftops with an F1-Score of 89.93% in OCRNet-based
extraction, totaling 363 billion m3 of building stock.

We trained bootstrap aggregated XGBoost models with city administrative
classifications, incorporating morphology, location, and function features. Using multi-
source data, including billions of remote sensing images and 60 million street view
images (SVIs), we generated rooftop, height, structure, function, style, age, and quality
attributes for each building with machine learning and large multimodal models.
Accuracy was validated through model benchmarks, existing similar products, and
manual SVI validation, mostly above 80%. Our dataset and results are crucial for global
SDGs and urban planning.
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Different perspectives are indispensable for public space
quality: Exploring the relationship between urban design

quality and physical disorder

Authors: Yecheng Zhang, Huimin Zhao, Ying Long*
Journal: Environment and Planning B: Urban Analytics and City Science

Abstract: Public space quality is a multidimensional concept. Urban design quality and
physical disorder represent it from the perspectives of design and maintenance,
respectively. However, the practical relationship between these two factors remains
unclear, raising questions about the necessity of measuring multiple dimensions of
public space quality simultaneously. Based on classical studies and theories, this study
developed index systems for both factors. Utilizing artificial virtual auditing and deep
learning models, including FCN and SegNet, the street visual quality of two Chinese
cities was assessed from the perspectives of urban design and physical disorder using
extensive street view images. The correlation between these two factors was explored.
The results showed that the Spearman correlation coefficients for urban design quality
and physical disorder were 0.308 and -0.085 in the two cities, respectively, indicating
weak or unclear correlations.

Additionally, the fit and explanatory power of the linear and nonlinear regression
models constructed were poor, further demonstrating that it is difficult to predict and
explain one variable using the other. In the robustness test, the results were further
validated by including control variables related to urban vitality, cultural characteristics,
and urban development, considering the impact of the distribution of the street view
images, drilling down to more granular dimensions and extending the scope of the
study to a wider area. The levels of design and maintenance of streets cannot be
conflated or substituted, and neither can independently represent the overall space
quality alone. Both are indispensable, making it crucial to separately assess and
address space quality issues from different perspectives. These results broaden our
understanding of high-visual-quality street space and provide references for urban
planners and stakeholders in improving street space quality.
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Measuring Temporal Evolution of Nationwide Urban Physical
Disorder: An Approach Combining Time-Series Street View

Imagery with Deep Learning

Authors: Yue Ma, Yan Li, Ying Long*

Journal: Annals of the American Association of Geographers
*ESIE# 5|

Abstract: Urban physical disorder (UPD) is used to describe urban landscapes that are
characterized by significant decay and deterioration. The phenomenon of UPD is also
undergoing a process of evolution in conjunction with the developments that are
taking place in urban areas. Measuring the evolution of UPD remains a challenge,
however. This study innovatively employed time-series street view images and deep
learning to analyze the temporal evolution of UPD on a nationwide scale,
encompassing both overall levels and diverse manifestations. A total of 20 million
street view images were collected in China from 2013 to 2022. The YOLOvS8 object
detection model was trained to accurately identify fourteen UPD elements.
Subsequently, each element was assigned a weight to reflect the overall level of UPD. A
clustering analysis based on graph neural networks identified four distinct
manifestations, which were found to vary considerably across cities: good quality,
vacancy and decay, under construction, and poor maintenance. The findings indicate a
decrease in the overall level of UPD in China, with the primary issue shifting from poor
maintenance to vacancy and decay. Economic growth correlates with overall
improvements in UPD, whereas cities experiencing population decline tend to have
more vacancies. The approach to measuring the evolution of UPD allows for a more
nuanced understanding of the phenomenon and facilitates the prediction of urban
space quality challenges, hence assisting urban planners in devising specific strategies
for improvement.

Keywords: graph neural networks, neighborhood disorder, spatio temporal changes,
street view image, urban space quality
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Can behavioural nudges promote reduced-salt dish orders on

meal delivery apps?

Authors: Wenyue Li, Chao Song, Ying Cui, Yue Ma, Beisi Li, Zhongdan Chen, Paige Snider,
Ying Long*, Ailing Liu*, Gauden Galea*
Journal: Public Health

Abstract: Objectives:This study aimed to evaluate the effectiveness of educational
health messages and menu default options on a Meal Delivery App (MDA) in nudging
consumers towards reduced-salt options in restaurants of China.Study design: We
conducted a nudge-based intervention trial on a DA named ELEME in China.Methods:
Along with a control group, five intervention groups were formed utilizing different
combinations of the three nudging treatments, including setting up a salt submenu for
the “reduced salt” default, a salt submenu for the regular salt” default, and a
conventional educational health message on the ordering page. We recruited 903
restaurants from cities across different geographic regions and assigned them to either
the control group or one of the five intervention groups. Results: After analyzing
870,942 meal orders, the results showed that the inclusion of a health message on the
restaurants’ ordering page was not effective in influencing consumers to choose
reduced-salt dishes (P > 0.1). The asalt submenu that explicitly asked for consumers’
preference for “reduced salt” or “regular salt" significantly increased consumers’
likelihood of choosing reduced-salt dishes in the unadjusted model (P <
0.1).Conclusions: Applying choice architecture changes as nudge-based interventions
on yDAs were proven to be effective to promoting consumers to order reduced salt
dishes, and we consider these findings to have real-world implications for policymakers,
researchers, and the private sectors.

Keywords: Salt reduction, Nudging, Choice architecture, Meal delivery app, China
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The form of China’s urban commercial expansion in the digital

era

Authors: Enjia Zhang, Jingxuan Hou, Ying Long*
Journal: Nature Cities

Abstract: The digital era has reshaped urban commercial spaces, driving the
emergence of less-visible shops in non-ground-floor and non-street-facing areas. To
deepen the investigation of this transformation, this study analyzes the spatial
evolution of commercial establishments across 287 Chinese cities from 2015 to 2023,
using data from Dazhong-Dianping—a leading public review and rating platform for
commercial premises. The results reveal a widespread trend of establishments
expanding horizontally within street blocks and vertically across building floors
(excluding shopping centers). In particular, the proportion of non-street-facing and
non-ground-floor shops increased steadily, with accelerated growth post-COVID
despite an overall decline in shop numbers. This shift was particularly prominent in
experiential consumption sectors, such as entertainment, exercise and beauty services,
which exhibited robust expansion. Higher socioeconomic tier cities experienced these
changes earlier and more intensely. These findings provide critical insights for mixed-
use development, adaptive urban governance and retail innovation in the digital era.

Keywords: Salt reduction, Nudging, Choice architecture, Meal delivery app, China
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Vacancy or occupancy? A comparative analysis of methods
for identifying short-term residential unit vacancy in multi-

family housing
Authors: Huimin Zhao, Yitong Li, Qiyuan Hong, Nanxi Su, Lihu Rong, Ying Long*
Journal: Building and Environment

Abstract: In high-density urban areas, accurately identifying the vacancy status of
multi-family residential buildings is crucial for forecasting urban energy consumption,
mitigating vacant housing proliferation, preventing crime, and enhancing residents’
experiences. However, vacancy research has mainly focused on single-family housing,
neglecting multi-family housing. To address this gap, we examined 16 multi-family
residential buildings (1020 residential units) in Inner Mongolia, China. We developed a
vacancy identification framework involving data collection, housing identification and
coding, multi-method vacancy identification, and validation. Building outlines and
heights were determined using Digital Elevation Model (DEM) comparisons. Residential
housing units were coded using daytime point cloud data, and their vacancy status
analyzed using nighttime point cloud data, front-door images, and fagade images.
Analyses employed machine learning, multimodal large language models, and other
advanced methods. Validation used electricity consumption data to assess accuracy.
Findings show nighttime point cloud data offer superior accuracy and practicality due
to ease of acquisition, while frontdoor images offer moderate accuracy, and facade
images exhibit lower accuracy. The primary contribution of this study is the proposal
and validation of scalable methods for identifying unit-level vacancy in multi-family
housing, specifically focusing on units that have remained vacant for five consecutive
days. As all data were independently collected, these methods demonstrate significant
potential for transferability.

Keywords: Vacant housing, Point cloud data, Facade image data, Front-door image
data, Multimodal large language model
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Assessing urban emergency medical services accessibility for
older adults considering ambulance trafficability using a deep

learning approach

Authors: Zhuo Liu, Enjia Zhang*, Shuo Pan, Sichun Li, Ying Long, Frank Witlox
Journal: Sustainable Cities and Society

Abstract: Rapid urbanization and population aging have made equitable Emergency
Medical Services (EMS) access for older adults a critical challenge in high-density cities.
This study develops a deep learning framework to evaluate EMS accessibility,
considering ambulance trafficability derived from street view images (SVIs). A Multi-
Scale Vision Transformer (MSViT) model classifies SVIs into impassable, narrow, and
passable categories to assess road conditions. Travel speeds are then assigned based
on the classified trafficability and road hierarchy data. The framework measures the
pre-hospital time through two-stage travel (emergency center-to-patient and patient-
to-hospital), while evaluating accessibility through two complementary metrics: the
inverse of the shortest total pre-hospital time, and a composite accessibility score with
Gaussian time-decay weighting for all facilities within 15-minute service ranges. A case
study in Beijing’s Old City demonstrated that considering ambulance trafficability
reduces the estimated 15-minute coverage from 94.18 % to 83.14 %, revealing
significant overestimation when road conditions are neglected. Spatially, peripheral
areas achieved better nearest-facility response times, whereas central regions
dominated in comprehensive service coverage. Additionally, EMS accessibility patterns
strongly correlated with older adults’ distribution, showing limited income-based
disparities. This study shifts the focus from supply-demand balancing to road system
management in EMS accessibility, which can be integrated with existing methods to
support more sustainable and targeted infrastructure optimization in aging cities.

Keywords:Emergency Medical Services (EMS), accessibility, Older adults, Ambulance
trafficability, Pre-hospital time, Deep learning, street view images
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Uncovering the sensing power of shared bikes for urban

feature monitoring
Authors:Wen Ji, Ke Han, Qi Hao, Qian Ge, Ying Long*
Journal: Journal of Transport Geography

Abstract: The development of smart cities demands cost-effective sensing solutions for
community-level urban diagnostics. Bike-sharing systems could serve as an ideal
mobile sensing platform due to their unparalleled ability to access fine-grained urban
capillaries at street level, combining both physical and direct observability of built
structures. This study represents the first systematic effort to explore the potential of
shared bikes as a novel mobile sensing platform. Moving beyond the limitations of
existing research, which predominantly focuses on post-collection data analysis while
overlooking data acquisition optimization, we propose an integrated simulation-
optimization framework, This framework simultaneously minimizes fleet size, optimizes
daily rebalancing operations, and generates complete monthly trajectory data.
Furthermore, we develop a day-to-day optimization model for deploying sensor-
equipped bikes, which co-determines initial allocation and daily dispatch strategies
under budget constraints, A simulation-based case study in Manhattan demonstrates
that the proposed strategy improves the sensing reward by 4%-8% compared to
random deployment, At a monthly interval, only 100 shared bikes (approximately 1% of
the fleet) are needed to cover 81% of road segments[ransferability analyses conducted
in San Francisco and Longquanyi District, Chengdu, reveal that sensingperformance is
largely influenced by local cycling patterns. This research offers a conceptually
innovative,low-cost, and scalable sensing solution for fine-grained urban management.

Keywords:Urban sensing;Bike-sharing system;Sensor deployment;Spatial-temporal
coverage;Bike rebalancing

Extract -

) O5M network e Bike=specific network (sec. 3.2.1)

i Data processing
(See. 3.2) - ¥ Data cleaning "

: Bike-sharing trip datn ——————— Oblain trip dats lor simolation (sec. 3.2.2)

' Simulation of Determining daily initial Monihly bike fleet Momnthly shared bike

! bike operation bike reguirements =2 allocation and rehalancing —> trajectory simulation |

L (Ser.33) (Sec. 3.1.1) {Sec. 3.3.) (See. 3.3.3) E

| Sensor deployment Cuantify the sensing power RBinary distribution low of Day-to-day optimization
and dispaich as sensing reward — shared bike operation — framework

; (Sec, 3.4) (Sec. 3410 (Sec. 3.4.2) (Sec. 34.3)

Uneavering the sensing power of shared bikes (Sec, 4)

Methodological framework
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Urban vacant land identification and its distribution rules of

China's urban system based on fast segment anything model

Authors:Wang, X, Long, Y.*
Journal: Habitat International

Abstract: Urban Vacant Land (UVL) is both a resource and a challenge for sustainable
urban development. However, large-scale UVL identification remains understudied.
This study addresses this gap by proposing an innovative automated UVL identification
method utilizing the cutting-edge Segment Anything Model (SAM), applied across all
2446 Natural Cities (NCs) in China. Our findings reveal several distribution patterns.
First, the UVL ratio, which refers to the proportion of the UVL area in each NC, follows a
log-normal distribution and remains independent of city size. Second, the UVL area
adheres to Zipf's law and scaling law, where larger cities tend to have larger UVL areas.
Third, we identify five distinct UVL spatial types based on intra-city distribution
patterns. In large cities, UVL tends to cluster to form local types, while in smaller cities,
they are more dispersed, forming central, peripheral, and scatter types. Forth, regional
analysis reveals significant spatial heterogeneity in UVL types across China. Global and
peripheral types require special attention, as they present unique challenges due to
high UVL ratios and larger average UVL sizes. This study not only advances the
methodological framework for UVL identification and providing a comprehensive UVL
dataset for China, but also delivers actionable insights for sustainable urban
development through the application of Al technology.

Keywords:Urban Vacant Land;Deep Learning;Segment Anything Model;Zipf's
Law;Scaling Law

a Spafial distribution of all types b Global type ¢ Local type
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Spatial distribution results of the five types at the national scale
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A multi-source and multi-perspective imagery method for

assessing the physical appearance of gated communities

Authors:Qiyuan Hong , Huimin Zhao, Ying Long *
Journal: Environment and Planning B

Abstract: Traditional objective methods for assessing gated community (GC)
environments rely primarily on on-site audits and street-view-based virtual audits. The
former is costly and labour-intensive, while the latter faces limited spatial coverage and
cannot capture temporally variable features. These constraints are especially
problematic in enclosed residential forms like GCs, highlighting the need for a more
scalable, data-driven assessment approach. This study proposes a multi-source and
multi-perspective imagery framework that integrates aerial, external, and internal
views to assess GC physical appearance. The framework is structured around a unified
analysis model with tailored indicators, scoring rules, and integration criteria, enabling
standardized measurement across perspectives. This work is methodology-based and is
demonstrated through a gated-community case study in Xi’an District, Mudanjiang City,
China. The case study shows the method’s high agreement with on-site audits while
substantially reducing time and labour requirements. Results show that although GCs
perform well in security and privacy, they frequently lack adequate public resources
and infrastructure. These findings underscore the need for systematic spatial
monitoring to identify priority areas for improvement. The ability to incorporate both
open-access and actively collected imagery enhances the framework’s adaptability
across diverse urban contexts. This approach provides a standardized, scalable tool for
supporting data-driven decision-making in urban planning and residential management.
Future extensions may include integrating socioeconomic indicators and applying the
method in varied regulatory and geographic settings to further enhance its applicability.

Keywords: Urban Vacant Land; Deep Learning; Segment Anything Model; Zipf's Law;
Scaling Law
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Advancements in the application of large language models in

urban studies: A systematic review
Authors:Junhao Xia, Yao Tong, Ying Long *
Journal: Cities

Abstract: Large language models (LLMs) possess robust comprehensive capabilities for
addressing complex problems and have increasingly been applied to better elucidate
urban phenomena. Amid the surge of LLMs, there is an urgent need for urban
researchers to understand how previous works have integrated LLMs across various
disciplines. In this paper, we conduct a systematic review of 233 articles focusing on the
application of LLMs in urban studies, analyzing the developing tendencies using
information extracted from articles with the aid of a customized Generative Pre-trained
Transformer (GPT) assistant and giving in-depth reviews across different subfields. The
findings highlight an exponential growth in related research over the past six years,
with LLMs being applied to diverse scenarios such as text analysis and generation,
domain knowledge question-answering as well as field-related task. Besides, GPT-
based and Bidirectional-Encoder-Representations-from-Transformers-based (BERT-
based) have emerged as the two mostly used models, with embedding and fine-tuning
being the predominant methods for data processing and model adaptation.
Additionally, the paper also addresses common concerns about LLMs and identifies
future research opportunities in urban studies. This comprehensive analysis aims to
provide valuable insights for researchers exploring the application of LLMs in urban
studies and for those who have yet to begin utilizing them in their research.

Keywords:
Large language model,Urban study, Systematic literature review, BERT, GPT

Research topic | Advancements in the application of large language models in urban study |
Selecting database | Weh of Science |
sources ¢
IS=(("urban" OR "city " OR " building " ) AND ("Large Language Model” OR "LLM*"
Choosing appropriate OR "Generative Pre-Trained Transformer” OR "GPT#" OR "ChatGPT™ OR
kevwords
"Bidirectional Encoder Representations from Transformer™ OR "BERT"™))
1) Publication vear: 2015-01-01 to 2025-04-01 2) Language: English
3) Document types: article, preprint, meeting paper, review article, book section
4) Accessibility: full-text access
Establishing screening Sereen titles and abstracts and exclude articles that not meet the critenta (N-4791)
criteria
| Screen full text and exclude wrelevant articles (N=97) and literature reviews (N=20) }—>| N=219 ]
| Add through forward backward searches (N=14) | >| N=233 l

Literature screening process
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| A1 RS HI& J! |
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WAL E@®EBILENZE (REAEL)

RERN: EEALTERANIERR, HHALEE (UrbanAl) fE4—
XX G, ERAZZEHTHREREER . MREREMNEAXALE
REARKNFT—RARAREH TR, TEERSAIEERFNIARA, &®
WUrbanAIINET B M AIRAR . HIRENVHER, FIGHMUBABLE,
REES=ZRER B, RENAUrbanAIETIIRFHXENEA, BfFEE
A, HURREL. XASEGRBITEINE BHMEEARD T E SRR
SZEEPIAMEES . HR, DurbanATE TS EVRETENEE, WHr5
KRZERL, FREARZTEAMBSANMRRITFARG R, &F KN
UrbanAIZES MR, TRAEM. THERBE EFHHALEESE. RIZE T
M. TEYEE I, mEs. ALEE. HEBEERRE. BRNY
FHRRETLFESNIE, RHRGUNBEFNER. TESIEREKR.

RREHE: 2025F.

RIRBUH: i

IRIEHEE:
https://www.xuetangx.com/course/thu08281014821/29605547?channel=i.area.ma

nual_search

W AT ERERICS0iE

EFEAFRETTR, SRRIEESET

‘ 2026& i ‘

JHiFAtal: 2026-02-04 = 2026-07-21

1289 A2

o

EE TEREEANBEER, WHATERE (UbanAl) EA— S EERMmE, IBR
AT BRI SO, FRER SRR A TSR RN — AR

Hst, =EENSAREREPNRHAARA, FidubanAlTESEHRIRER, B

EHFES, FSITHEESS. FEas AR 8%, ERENEUhanAlfEREE ﬁ iﬁ A I E %E w 5 ﬁ E
it RIREN A, SN, B0EEE. A SESERITSNE, SEEEALN \

FmrhE R S==ERA AR D, Bk, SifUrbanAlTiRr it SSE=ENEE, —
DASHNARFEIRL, EEAHSEMESATIWRETSEIER. 8E, i

UrbanAIZEMEFIEI, AL, ITREASETPOSRES. BEARRHRL. i+

Urban Artificial Intelligence

BHREE, W, mWhast, aHEl mBEeRs. BRFEERTIFEESH
b, REUEESNESERES, TESTERE.
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New Science of Cities (edX)

IRFEM T : The New Science of Cities focuses on technology and city (TECH+CITY).

It is not only the new "urban science", which uses new data, new methods and new
technologies to study classic cities, but also the science of "new cities" that aims to
understand how cities are affected by disruptive technologies. This online course is
divided into four modules: Overview, Technology, Application, and Prospects, with a
total of 13 lessons to systematically introduce the latest research progress of The
New Science of Cities.

RURRT[E) : 2024
RRBUH: TR

IRTESEIZ:  https://www.edx.org/learn/urban-planning/tsinghua-university-new-

science-of-cities-xin-cheng-shi-ke-

xue?index=product&queryld=b00d1e9fcc43835d8b1cebf278224f278&position=1

@ i1t

TsinghuaX: New Science of

Cities | HilfH#l%

The new urban science course focuses on technology and cities ( TECH+CITY

). It is not only the new " urban science ",

Show more

Starts Apr 06
Ends Feb 27, 2027

that is, the use of new data, new...

Advance your career

| would like to receive email from TsinghuaX and learn about other offerings related to New Science of Cities

| TR,

153

&3 Earn a certificate
Verified
il
Your name

Courve title /

ony — = |

896 learners enrolled

Grow these skills

Artificial Intelligence Augmented Reality Big Data

Show More

Next course starts Apr 06

Advance your career

-y o
—X Audit course
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Big Data for Understanding Urbanizing China (edX)

BIEM N : In the past few decades, China's cities have experienced a period of
rapid development. Emerging big data and open data have provided new
opportunities for urban studies and observers to better observe and understand
these changes. This course combines both the new data generated for urban analysis
and its research applications. The content ranges from big data acquisition, analysis,
visualization and applications in the context of China’s urban planning, to urban
modeling methods and typical models, as well as the emerging trend and potential
revolution of big data in urban planning.

FZiRETE): 2024

RRBG: Hw

BFESERE: https://www.edx.org/learn/big-data/tsinghua-university-big-data-for-
understanding-urbanizing-china-da-shu-ju-yu-cheng-shi-gui-
hua?index=product&queryld=1cd8446dc93da26cbb6137c23bebd6fc&position=1

&3 Earn a certificate

E@";j ff ¥ f\ % veritied

TsinghuaX: Big Data for =0V
Understanding Urbanizing

m —— — f‘

China | XEBSiHHARE T

In the past few decades, China's cities have experienced a period of rapid
development. Emerging big data and open data have provided new...

Grow these skills

Big Data Data Acquisition Data Analysis
Show more

Starts Apr 06 i
Advance your career Audit course
Ends Feb 27, 2027
Next course starts Apr 06
| would like to receive email from TsinghuaX and learn about other offerings related to Big Data for

Understanding Urbanizing China | ABUBS T

Show More

—_— -
—x Audit course
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