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Abstract

The concept of smart cities aims to create more efficient, sustainable and liveable urban environments by integrating information and
communication technologies. In recent years, the integration of artificial intelligence (AI) with geospatial data, known as geospatial
artificial intelligence (GeoAl), has emerged as a pivotal catalyst for smart city initiatives. GeoAl has become as a transformative
force in the context of smart cities, revolutionising the analysis, design and management of urban environments. By integrating Al
and geographic information systems (GIS), it processes and analyses spatial data, informing decisions in various domains such as
urban planning, public health, transportation management, and environmental monitoring. This study presents a systematic review of
GEOALI applications in the smart cities concept between 2019 and 2024, focusing on the following topics: (1) smart transportation
systems, (2) 3D building models and indoor navigation, (3) open data platforms and urban analytics, and (4) web-based interactive

data visualisation.

1. Introduction

GeoAl leverages machine learning and geospatial data to
optimise transport networks, facilitate real-time monitoring, and
improve decision-making processes in urban areas. One of the
critical benefits of GeoAl in transportation systems is its ability
to accurately forecast traffic. Recent studies underscore the
utility of deep learning models that utilize heterogeneous
spatiotemporal data for anticipatory traffic management. For
instance, Shi et al. (2024) describe how employing transformer-
based graph learning techniques can significantly improve
traffic forecasting capabilities, which are vital for urban
transportation planning and congestion management. These
systems analyse patterns in traffic data to predict future
conditions, thereby enabling proactive traffic control measures
and resource allocation.

The aim of smart cities is to create efficient, sustainable and
liveable urban environments by integrating information and
communication technologies (ICT), the Internet of Things
(IoT), big data and artificial intelligence (Al). In recent years,
the convergence of Al with geospatial data — known as
geospatial artificial intelligence (GeoAl) — has emerged as a
transformative driver of this vision. By combining Al
techniques with geographic information systems (GIS), GeoAl
enables advanced spatial analysis, predictive modelling and
decision support across diverse domains, including transport
management, urban planning, public health and environmental
monitoring.

While early smart city initiatives focused on infrastructure and
operational efficiency, there has been a shift towards citizen-
centric approaches that prioritise inclusivity, participatory
governance and environmental sustainability. GeoAl plays a
critical role in this transformation by integrating heterogeneous

spatial datasets, enabling real-time urban intelligence, and
fostering active community engagement.

Despite rapid progress, the literature remains fragmented. Most
existing studies focus on single domains, such as transportation
forecasting, 3D building modelling or open-data-driven
analytics, without providing a synthesis that connects technical
innovations to governance frameworks and citizen-oriented
outcomes. Furthermore, there is a lack of standardised
methodologies, cross-domain integration and open data
practices that would facilitate  reproducibility and
interdisciplinary collaboration.

This study addresses existing gaps by conducting a systematic
review of GeoAl applications in smart cities during the period
from 2019 to 2024. The review concentrates on four
interconnected domains: intelligent transportation systems,
three-dimensional building models and indoor navigation, open-
data platforms and urban analytics, and web-based interactive
visualization. By synthesizing findings across these areas, the
paper provides a unified perspective that connects technical
advancements with citizen-centric smart city strategies.
Furthermore, the review delivers actionable insights for
researchers, practitioners, and policymakers aiming to leverage
GeoAl to foster urban development that is more sustainable,
inclusive, and resilient.
2. Background

2.1 Smart Cities and ICT Infrastructure

A smart city is defined as a highly integrated urban environment
where multiple technologies working together to improve
services, infrastructure, and the overall quality of life. This
definition emphasizes the integration of ICT, IoT, Big Data, and
Al as pivotal components. ICT is fundamental to the
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functioning of a smart city by providing the necessary
communication networks that facilitate the flow of information.
It encompasses internet connectivity, telecommunications, and
broadcasting systems, enabling different sectors within the city
to communicate efficiently (Nikitas et al., 2020; Park et al.,
2018). Big Data is another crucial component of smart cities,
providing the analytical base needed to process the vast
amounts of data generated by IoT devices. The ability to
analyze this data allows cities to optimize services such as waste
management, public transportation, and emergency response
systems, which in turn enhances sustainability and improves
citizen engagement (Liu et al., 2022). Effective management of
big data leads to insights that drive strategic decisions, improve
resource allocation, and increase overall urban resilience
(Hassan et al., 2021; Whaiduzzaman et al., 2022). Al
technology plays a transformative role in smart cities,
leveraging data from IoT and big data sources to create
intelligent systems that further enhance urban life. Al can be
used for predictive analytics, automated decision-making, and
process optimization across various domains like traffic
management, energy distribution, and public health (Kuzior,
2024; Yigitcanlar et al., 2020). For instance, Al applications in
smart transportation systems can analyze traffic data in real-
time to improve flow and reduce congestion (Liu et al., 2022;
Ibrahim et al., 2020). As Al becomes more embedded in urban
management, it fosters innovative solutions that can adjust
dynamically to changing city conditions.

The evolution of smart city concepts reflects a transition from
predominantly infrastructure-centric approaches to increasingly
citizen-centric paradigms. This transformation is fuelled by the
realisation that sustainable urban development requires not only
technological progress, but also active citizen participation and
community-centred solutions.

2.1.1. Infrastructure-Centric Smart Cities: In the early stages
of smart city development, the focus was on improving urban
efficiency and service delivery by enhancing physical
infrastructure through the integration of advanced ICT. Scholars
like Batty et al. have highlighted that smart cities emerged as a
response to the need for better functioning and management of
urban areas using technological innovations Batty et al. (2012).
During this period, the concept was often tightly linked to the
enhancement of hard infrastructure, such as transportation
systems and energy grids, which were seen as critical to urban
resilience and operational efficiency (Baporikar, 2016; Pira,
2021). Furthermore, some definitions characterized smart cities
largely in terms of their underlying technological frameworks,
which contributed to improved infrastructure, they often failed
to consider the social implications or the realities of urban life
faced by residents (Wamba & Queiroz, 2019).

2.1.2. Shift to Citizen-Centric Approaches: However, as the
discourse surrounding smart cities evolved, there was a growing
recognition of the necessity to actively involve citizens in the
creation and implementation of smart city initiatives. This shift
towards citizen-centric methodologies is evident in recent
literature, which posits that for a city to be truly "smart," it must
embrace not only technological solutions but also prioritize the
needs and voices of its citizens (Gandhi et al., 2021; Gils &
Bailey, 2021). This broadens the definition to include
community engagement, inclusivity, and environmental
sustainability as fundamental components of smart city
governance. The emphasis on citizen participation is a response
to the limitations of earlier models, which were criticized for
being top-down and for neglecting local contexts.
Contemporary approaches advocate for bottom-up strategies

where municipalities focus on co-designing urban spaces and
services collaboratively with residents (Al-Saidi & Zaidan,
2024). These citizen-centric strategies align with the concept of
biophilic smart cities, where natural elements and community
well-being are interwoven with technological integration to
foster urban resilience Tarek & Ouf (2021) and enhance the
quality of life (Kitika & Suwatcharapinun, 2024).

Furthermore, citizen-centric smart cities promote systems that
empower individuals, encouraging them to participate in
decision-making processes regarding urban planning and
governance. This transition reflects a broader trend towards
sociotechnical approaches that recognize the synergies between
technology and the social fabric of urban environments.

2.1.3. Role of GeoAl in Enhancing Citizen-Centric
Practices: The integration of geographic information systems
with A1, termed GeoAl, has been demonstrated to play a
transformative role in enhancing citizen-centric approaches
within smart cities. Jovanovi¢-Milenkovi¢ and Petrovi¢ (2023)
outline that GeoAl is essential for managing extensive datasets,
improving transparency, and fostering equitable outcomes in
urban planning. By combining big data analytics with spatial
analysis, GeoAl enables decision-makers to derive insights that
consider diverse community needs, ultimately leading to more
informed, inclusive governance. GeoAl facilitates real-time data
processing, which is critical for understanding urban dynamics.
This capacity enables urban areas to respond expeditiously to
the requirements of their populations and to modify their
services accordingly (Qiu, 2023; Saleh et al., 2025). The ability
of GeoAl to identify environmental hazards or assess
accessibility issues within urban centers empowers citizens to
engage directly with local governments to address these
challenges (VoPham et al., 2018). As geographic information
becomes more accessible, citizens can leverage tools like
mobile applications to report issues, propose solutions, and
participate in collaborative urban governance.

Research indicates that the integration of GeoAl applications
has the potential to enhance community-driven initiatives, such
as participatory mapping projects that visualize urban issues and
foster dialogue among residents and decision-makers (KUMAS
& Aslan, 2025; Carstensen & Skov-Petersen, 2023). This not
only amplifies citizen voices but also builds social capital by
encouraging collaboration and trust within communities. The
evolution of smart city approaches from infrastructure-centric to
citizen-centric, highlighting the role of GeoAl in integrating
heterogeneous spatial data with Al to deliver context-aware
solutions (Figure 1).
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Figure 1. GeoAl’s role in the shift from infrastructure-centric to
citizen-centric smart city approaches.

2.2 Geospatial Artificial Intelligence (GeoAl)

GeoAl refers to the integration of Al techniques with geospatial
data and GIS. The field of GeoAl is situated at the intersection
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of Al and location intelligence (Figure 2). The methodology
involves utilizing machine learning, deep learning, and other Al
methodologies to analyze and interpret large volumes of
geospatial data derived from various sources, including satellite
imagery, sensor data, and volunteered geographic information
(Li & Zipf, 2022; Bordogna & Fugazza, 2022; Li & Hsu, 2022).
GeoAl facilitates advanced spatial analysis and improves
decision-making processes related to urban planning,
environmental monitoring, public health, disaster management,
and resource allocation by deriving insights from complex
spatial datasets (Boulos et al., 2019; Li, 2020). This concept
effectively combines advancements in Al with the spatial
dimension of geographic data, offering new solutions for
addressing a wide range of societal and environmental issues
(Hu et al., 2019).

Artificial
Inteligonce [EOEM

Figure 2. What is GeoAl (Esri, 2023)

2.2.1. Common AI Methods in GeoAl: Several artificial
intelligence (AI) methods are commonly employed in GeoAl
applications, each adapted for specific geospatial tasks.
Machine learning (ML) techniques, such as decision trees,
random forests, and support vector machines, are widely used
for classification and regression tasks in geospatial domains,
including land use classification and environmental modeling
(Li & Hsu, 2022; Boulos et al., 2019). Deep learning (DL),
particularly convolutional neural networks (CNNs), has become
prominent in image analysis tasks, such as satellite image
classification and object detection. CNNs have demonstrated
effectiveness in extracting spatial features from high-resolution
imagery, supporting applications like wurban landscape
classification and vegetation mapping (Li & Hsu, 2022; Gao et
al., 2020). Geospatial data mining applies Al techniques to
uncover patterns and relationships within geospatial datasets,
thereby facilitating tasks such as urban form analysis and spatial
interaction modeling (Song et al., 2024). Spatial statistics, when
integrated with Al, enhance the analysis of spatially correlated
data through methods such as spatial autocorrelation analysis
and geostatistical modeling, enriching geospatial analyses
(Bordogna & Fugazza, 2022; Masinde et al., 2024).
Furthermore, natural language processing (NLP) is employed to
analyze unstructured textual data containing geospatial
information, such as social media posts and reports, enabling
applications like sentiment analysis related to urban experiences
(Paolanti et al., 2024; Boulos et al., 2019).

2.2.2. Data Sources for GeoAl: The effectiveness of GeoAl
strongly depends on the availability of diverse and robust data
sources that support a wide range of geospatial analyses.
Remote sensing data, including satellite imagery and aerial
photographs, serve as essential inputs for monitoring land use
changes, urban expansion, and environmental conditions,
providing high-resolution visual information suitable for GeoAl
techniques (Bordogna & Fugazza, 2022; Boulos et al., 2019).
Geolocation data obtained from GPS devices, mobile
applications, and digital maps is critical for modeling human

mobility patterns, traffic dynamics, and urban navigation (Hu et
al., 2019; Vanolo, 2013). Volunteered Geographic Information
(VGI), derived from crowdsourced platforms such as
OpenStreetMap where individuals contribute local geographic
knowledge, plays an important role in enhancing the quality and
granularity of geospatial datasets, thereby supporting the
training of GeoAl models (Li & Zipf, 2022; Paolanti et al.,
2024). Sensor data collected from Internet of Things (IoT)
devices provides real-time information on environmental
parameters, traffic flow, and urban infrastructure performance,
enabling the integration of dynamic data into GeoAl systems for
responsive and adaptive city management (Boulos et al., 2019;
Masinde et al., 2024). In addition, socioeconomic data,
including demographic and community-level indicators, further
enriches GeoAl analyses by facilitating insights into
accessibility, social disparities, and community needs within
urban planning frameworks (Li & Hsu, 2022; Paolanti et al.,
2024). GeoAl integrates sophisticated Al methodologies with
geospatial data to uncover new opportunities for understanding
and addressing urban and environmental challenges. Its
evolution represents a critical advancement in geographic
sciences, enhancing the capacity to process, analyze, and make
informed decisions regarding spatial phenomena.

2.3 Previous Reviews

A comprehensive analysis of 12 recent review studies in the
field of GeoAl reveals a research landscape characterised by
thematic diversity but notable fragmentation. The details of
these studies, including their scope, methodological approaches,
and identified research gaps, are summarised in Table 1. The
literature on the subject can be broadly categorized into three
main strands: technical and methodological advancements,
domain-specific ~ applications, and  ethical-governance
considerations. Technical and methodological advancements are
reflected in works such as Zeng et al. (2024), who conducted a
systematic review on self-supervised learning for point cloud
data, emphasizing its potential for large-scale 3D wurban
modelling. Li and Hsu (2022) reviewed large-scale image
analysis methods for remote sensing and machine vision, while
Pierdicca and Paolanti (2022) focused on Al approaches for
complex geomatics data, identifying the need for algorithms
specifically adapted to geospatial contexts.

Domain-specific applications form another significant body of
work. Ouchlif et al. (2024) reviewed GeoAl applications for
post-earthquake land prospection, noting effectiveness in
damage assessment but gaps in broader applicability and long-
term evaluation. Saleh et al. (2025) examined human geography
and spatial networks, identifying the need for interdisciplinary
integration. Aidaoui et al. (2024) applied bibliometric and
systematic review methods to analyse GeoAl in urban planning
and environmental monitoring, revealing methodological gaps
in addressing socio-economic disparities. Sector-focused
reviews also include Amponsah et al. (2023) and Kamel Boulos
et al. (2019), which highlight applications in health, disease
spread analysis, and public health surveillance, while stressing
limited cross-sector integration. Ethical and governance
considerations are addressed in Marasinghe et al. (2024), which
integrates responsible Al principles into the urban geospatial
context but identifies a lack of operational frameworks for
practical implementation. Okonkwo et al. (2025) highlight the
challenges of applying GeoAl in Nigerian urban contexts,
pointing to high adoption costs and limited geospatial data
availability. Gao (2021) emphasizes the need for
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interdisciplinary collaboration and standardized methodologies
in GeoAl applications. Across these studies, common research
gaps emerge: (1) insufficient integration between transportation,
3D building/indoor navigation, and open-data-driven analytics;
(2) limited standardized methodologies and evaluation
frameworks; and (3) underdeveloped reproducibility and open-
data practices. While the reviewed literature demonstrates
GeoAl’s adaptability to various domains, it also underscores the
need for integrative reviews—such as the present work—that
connect technical innovation with domain-specific applications
and governance considerations to advance citizen-centric smart
city development.
3. Methodology

This study adopts a systematic review methodology to
synthesize and critically evaluate the body of literature on
GeoAl applications within smart cities, with a particular focus
on transportation systems, 3D building modelling, and indoor
navigation, and open-data-driven urban analytics. The review
process was structured to ensure transparency, reproducibility,
and comprehensive coverage of relevant studies.

4. GeoAl in Smart Transportation Systems

GeoAl is a relatively new term that combines Al and location
intelligence. Consequently, academic searches using the query
"GeoAl" AND ("Transportation” OR "Route Optimization")
have yielded insufficient results. This indicates that the field
presents promising directions for future research. Therefore, in
this study, the discussion will focus on works identified through
searches using the terms "Al", "Big Data", and "Smart City" in
combination with "Transportation" or "Route
Optimization"(Table 2). One of the critical benefits of GeoAl
in transportation systems is its capacity for accurate traffic
forecasting. Recent studies have highlighted the efficacy of
deep learning models that utilize heterogeneous spatiotemporal
data for anticipatory traffic management. For example, Shi et al.
describe how employing transformer-based graph learning
techniques can significantly improve traffic forecasting
capabilities, which are vital for urban transportation planning
and congestion management (Shi et al., 2024). These systems
analyse patterns in traffic data to predict future conditions,
thereby enabling proactive traffic control measures and resource
allocation.

Jana et al. (2024) developed a Dynamic Traffic Prediction
Network (DTPN) that integrates convolutional and recurrent
layers to capture spatiotemporal traffic dynamics. This model
achieved over 99% precision and Fl-score in city-wide
congestion prediction. (Jana, 2024) In a similar vein, Ismaeel et
al. (2023) proposed a hybrid CNN-RNN model for the
classification of urban traffic patterns, which achieved an
approximately 95% precision rate in identifying traffic states
(Ismaeel, ve digerleri, 2023). These models are capable of
learning complex patterns from sensor networks and historical
data, thereby enabling more accurate forecasts of traffic volume
and bottlenecks.

5. Al in 3D Building Models and Indoor Navigation

The development of smart cities extends indoors through the
implementation of intelligent building management systems and
indoor navigation systems. The integration of Building
Information Modeling (BIM) with Al is precipitating a
paradigm shift in the manner in which building data is
represented and utilized. BIM provides rich 3D digital models
of buildings, integrating geometry with semantic information.

These models can be exploited by GeoAl algorithms for various
purposes. A significant application of this technology is in the
domain of indoor navigation and spatial reasoning.

6. Open Data Platforms and Urban GeoAl Analytics

The advent of open data initiatives has become pivotal in
facilitating the development and implementation of GeoAl
applications for urban analytics. Numerous municipal
administrations and communities have disseminated open
geospatial  datasets, including traffic counts, public
transportation data, land use maps, and crowdsourced
geographic information, which function as a source of data for
Al models. The increasing availability of open data for smarter
cities (e.g., through open data portals) has been identified as a
catalyst for innovation. Urban analytics with GeoAl frequently
entail the integration of heterogeneous data sources to extract
insights on city dynamics. For instance, as demonstrated by the
integration of geospatial data (e.g., road networks, satellite
imagery) with social data (e.g., social media check-ins,
demographics) in GeoAl-powered urban computing models, it
is possible to infer patterns of human activity. (Mai, 2025)
Another notable element pertains to the utilization of open-
source tools and the concept of reproducibility in the domain of
urban analytics. A significant number of recent studies have
made their GeoAl code and data available on platforms such as
GitHub, thereby promoting collaboration and fostering trust
among researchers.

7. Web-Based Interactive Data Visualization for GeoAl

Beyond dashboards, other interactive GeoAl visualization
advances include web map applications that allow users to
adjust parameters and observe Al model outcomes in real time
(e.g., modifying an ML model's inputs to observe the alterations
in predicted traffic congestion or energy usage across a city
map). In this context, certain municipalities have initiated the
implementation of open GeoAl portals, facilitating the
visualization of various data-driven insights, including predicted
flood zones, crime risk maps, and transit ridership forecasts.
These portals employ Al algorithms to analyse historical data,
thereby offering insights into potential future scenarios.

8. Conclusion

This systematic review underlines the transformative role of
GeoAl in advancing smart city initiatives across four key
domains: intelligent transportation systems, 3D building models
and indoor navigation, open-data-driven urban analytics, and
web-based interactive visualization. Findings reveal that
GeoAl’s integration of heterogeneous spatial data with
advanced Al techniques enhances predictive accuracy,
operational efficiency, and citizen-centric =~ governance.
However, the literature still lacks holistic integration across
domains, standardized evaluation frameworks, and robust open-
data practices. Addressing these gaps through interdisciplinary
collaboration, methodological standardization, and active
citizen participation will be essential for leveraging GeoAl
towards more sustainable, inclusive, and resilient urban futures.

Acknowledgements
This study was supported by Scientific and Technological

Research Council of Tiirkiye (TUBITAK) under Grant Number
124N109. The authors thank TUBITAK for their support.

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-4-W18-2025-307-2026 | © Author(s) 2026. CC BY 4.0 License. 310



The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-4/W18-2025
Symposium on GeoSpatial Technologies: Visions and Horizons 2025 (GeoVisions2025), 8—10 October 2025, Canakkale, Turkiye

(1vV0oD) 20uaSI[[oiu] [erolnIy [enedsodn) Jo P[oly o) Ul SAIPNIS MITADI JUDAI 7] JO SIsA[eur Uy ' d[qe],

BYUBIBA
‘g eeq ‘wowl L dinyg

a1nye1d)1] oyp ur sdes ssarppe jou soop Inq Jursseoord *3uIsso001d 9[BOSH N PUB UOTORIIXD dINJedJ 0) ‘DISME[SIUBIS A 9JUdIMET]
eyep [eneds ur syuowodueApe Sunysiysiy uonoenxs armyesj pue Jurddew | porejar spoyiow sLojdwo pue Surddew oryderSodoy ‘sIoARUS  UBYIg  ‘[opunry Surddew oydeiSodoy 1oy
orydeiSodoy 103 suoneordde yoon ojur syySisul sopraoid 9ponte oy, | 10} [Y09n) jo uonedrdde oy} uo sasnooj o[onIe Y], 1202 | "1 ewpuewes ‘A19sn) uuk] g | A9AIng [ed0130[090) SN O Ul V09D
‘uorne10qe[[0d A1eur[dIdsIpId)ul pAjIWI| pue sAI30]0poyIaw WeyJoA
parojdxoropun opnjour ormjero)y Yy ur sdeS 3Inq oreoyedy pue "a1e01}[EaY puUE yiesy ur suonesrjdde [yoon Suei] ‘Fuog oeyoonn QIeoY)[eay pue yiesy
yireay ur suonedrjdde jueoyTugis sey pue SID M [y S9IRISoIUI [Y09D) | U0 SUISNOOJ POYIOUW MITAIIAO Uk sAo[dwd d[onte Y, | 6107 | ‘sonog [owey ‘N Ppadey | ur suonesrdde [yoaD JO MIIAIOAO UY
ejep
‘PIoY} SIY} UI Y JO uoneAouur pue uonjedrjdde ‘uonejordiour sonewodd xo[dwoo jo uonejardiojur
oy ur sde3 Jureosar eyep sonewodd 10} A[[eoyroods palofie} Spopowl | Blep soNewodd ur doudIf[oul [eIoynIe Jo uonedrdde nuejoed | oyy Joy  soyoeordde  oousSieur
IV 10J pasu dy} $SAIS pue sonewodd ur sayoeoidde [y Jo uoneidaur oy, | 9y uo 3uUIsnooj POy MIIAAI B SAo[dwd 9[onIe oY, | 7ZOZ | BUMBN  ‘BOJIpIOIJ 0MAQOY | [BIOGIIE  JO  MIIAAI B [Y0dD
“Bunjew-4od1]0d uo joeduwl s)1 pue S10399S "10399S )[BaY] Ay} Ul BSeney
SnoLIeA SSOIoR uoneI3ajul sy Suissarppe ur sdeS ore a1oy) Ing siojoej | suonedrjdde 0D JO UOHBZI[N dY) UO SISNJOJ pue YoLIUIoH ‘mEeT  BSUYD MITADY 'V 3101098 [[BSH Ay}
Jsu pue pealds oseasip SuizATeue uo Jursnooj yyeay ur uoneordde oyl | yoeoidde oapeurenb oandiiosop ' sosn oponte oyl €707 | eyd  ‘yesuodury eiseiseuy | ur suopesrddy [yoon jo uonezinn
oyly spuai], pue suonedijddy
ON9J “IOPUB[IS LIBf ‘B[R] | JUSLIN)  JO  MIIAdY  :SuIPpoN
*sonbruyo9) 9SIOAIp pue ‘Surjopow o1 neIpAY nuue  ‘SySeHq  1qeio], | SWOISAS [elAn] pue [eJISO[0IPAH
sjuowooueApe pider oy onp Ajnjiqeredwoos poyjowr ur deS e SunySiySy | pue [esiSojoipAy ur suoneorjdde Jurures] suryoewr My ‘ueySor) Auueq ‘Q[e) | poreidouy oy ur (Iv09D)
Anrenb 197em pue uoneziundo Surjapow [ed130]01pAy ur suonedrjdde sy | pue [y0on juoLnd SUIMIIAIL UO SISNIOJ J[ONIe Y], 7207 | 19MIA ‘eoul-so[ezuor) Sso[Ie) | 0udSIou]  [enynry  [enedsoon
*$1X91U09 [ed1[deIZ033 ISIQAIP SSOIJR
suonedridde [yoan jo suonen[ead aarsuoyardwod pue sdr3ojopoyrouwr *$3x9)u09 J1der3oo3 uryim Sutuosear [eneds pue
pozipiepueys  ur Isixo  sde3 inq uoneroqejjoo  Areurdiosiprojur | uondoorad uewny orwmw jeyy sweidord xdndwod (Ivoen)
1o pasu o dziseydwo pue sisATeue [enedsods ym [y Jo uoneidajur oy], | juddioiur  Suldo[oAdp UO  SOSNO0J  PoydW YL 1202 oen) 3uog | oouddI[aiu]  [eYNIY  [enedsoon
*S9130[0UYd) [Y 03D waq3un3o Sa3uQ|[ey) pue sanss|
ynm Jumuueld ueqin djqeureisns Junerdoul SUOHNQLIUOD  JAIFBAOUUL aprunjO ‘emnzesQ ‘d ‘souelq | :So1So[ouydod] [yO03D) PIJSUBAPY JO
pue soyoeordde Areurjdiosippnuu 10J pasu oyl  ApN[OUI QMBI 'SANIO SBLIDSIN Wl AN[enb [B)JUSWUOIIAUS UegIn 1 9NIF ‘QyonuQ J ‘opunjeqeq | uononponuy Ay y3nory A1) LN
oy ur sde oqmym sysoo uondope y3iy pue ejep [enedsool poywl] | Sunodye saSudqeyd Y} UO SISNJOJ] Pue poyjow uIso],  [pPzg  ‘oMUOM(O | Y} JO  SONAYISOY  [BIUSWUOIIAUY
Surpnpour eudSIN ur Ayjenb [ejuowuoNAUS uBgIn Ul SOFUS[[BYD JY] | MIIAAI 2INJBIANI| dneWRISAS B sAojdwo oponIe Ay GZ0T | euuopn nmynyo03N | ueqin ay Juruojsuel],
“SULIOJTUOW [BJUSTUUOIIAUS PUE yeres
*A)1[1qeuIRISNS [BJUSWUOIAUL pue sanLedsip drwouodd | Juruueld ueqin 10§ sonkjeuy )N pue sAI3o[ouyod) -yefeS BueH TRUSJN WEIDY] uoneziundQ 9s() pue] pue Juruue[q
-0100s Furssaippe so13ojopoypow ur sded jueoriudis s{eaAdl Sunoyuow | Yo Juneidojul uo Snooj 0} MIIAJL OIJBWISAS ‘ewey]y [owelg ‘eyoreyod | ueqi) Q[qeureysng 10j  SA3ojens
o3ueyo osn pue| pue Jumueid ueqin Ul Yoo JO uopei3aiul oyJ | pue siSAeue oJjowolqrq B sAojdwe donIe Ayl | 707 | 9MOSSY  INOEply  BUIWY | [V0dD :san1) s.moxrowo] Surddepy
‘uoneIgaiul ‘syromiau [eneds pue Aydei5oo3 MITADY AINJBIANIT V SYIOMIIN
Areurdiosipiojur pue so13ojopoypowr  darsuoyardwod ur urewar sde§ | uewny ur [yodn jo suoneordde oy uo Fuisnoog osopie) sing ‘Suenry pue], | [eneds pue AydeiSoen  uewny
104 sypomiou Jeneds pue Aydei3oa3 uewny ur [yoan jo suonedrdde oy | poyowr moraor ormeroy| e sAojdwio oponye oyl G0z | mey yupng ‘yores eeuey | ur [y [enedsoon jo suoneonddy
‘suonestjdde uoisia AydeiSoan
‘sa13ojopoyjow pue suonedsrjdde jo uonelojdxe Ioyyny 10y padu oy} pue | durydoew pue SisAfeue oFewl 10J BJep PAIMONILS ul QoudII[[oIu] [eOYNIY JO ssaioid
s9dA) eIBp 9SIOAIP JO UONEBISIIUL AY) 0} poje[al a3pajmour| ur sde3 Ajiyuopr | pue oFewn jo sodA} snolrea uo Suisnooj YOIEISAI JUSOY :UOISIA QUIYIB]N Pue SISA[euy
INQ UOISIA QUIYJBW PUE SISA[RUR dFeWI J[e0s-931e] Ul SJUSUIAOUBAPE I ], | [YO09D JO MIIAJI JNBWR)SAS B SI pasn poyow Y], | 70T NSH NA-BIYD ‘T UoMUdA| | oSew]  9[ed§-03Ie]  I10J  [Y09D
*SJXJUO0J JSIOAIP Ul suonejudwd[dunr ‘uonoadsoid pue| axyenbyires IpeY[AITY
[voaD jo sypedwr wio)-3uol pue suoneosrdde iopeorq ur urewl | -jsod ur [yoon jo suoneordde [enusjod oy uo BZUOY ‘e pruey uonoadsoid pueT oyenbyreg-1sod
sde3 ynq uonoadsoid puef oxyenbyires-1sod Ul [y0ID) JO SSOUIANID Y], | TUISNO0J POYIOW MITAI JIFBWIAISAS B SISN J[O1IE Y $207 | ‘Ulfeq weyoly ‘qnoAy JIyonQ | IoJ [VO09D JO [eNU0] dU} SUIMIIATY
quig
‘suoneordde [enedsoad ueqin ul [y JO UONEBISAIUT JAIIOIJO ‘suoneordde [enedsoad NI ‘uoj3uiysepy ] Aoeil SINJRINIT AQID) puB MY
opadwil prnod yorym urewop [enedsoad oyy urypim A[jeoyroads sojdiounid | ueqin ur [y 9[qisuodsar jo uoneidoyur oy} uo ‘QI0ARIA] QULIOADS ‘IJe[uedyix | oy} worj sydisup [y [enedsoon
IV d1qisuodsar jo uonesrjdde ayj Surpredar armye1d)n) oy ur ded e st 219y, | Sursnooj yoeoidde poyow-ninw e SaZI[13n 9[onIe oY I, $207 | uel ‘oySuiselelN  BUIARY | uBQIN) J1qisuodsoy SpIEMO],
MIIAY Jo Arewrung SN0 / POYRIA | Iedx sioyny PIL

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-4-W18-2025-307-2026 | © Author(s) 2026. CC BY 4.0 License.

311



The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-4/W18-2025
Symposium on GeoSpatial Technologies: Visions and Horizons 2025 (GeoVisions2025), 8—10 October 2025, Canakkale, Turkiye

(Iv09D) 9oua3I[[oju] [eIoyNIY [erredsoon) Jo Py oy} Ul SAIpnis W)sAS uonelrodsuel], J1ewS "7 9[qe ],

's3uies ueqn ur spuax Arrqow 3o1paxd
pue uoneuodsuen ozrundo 0) sisAfeue
[erredsoaS pue Juruies] duIyoRW SIZI[HN

‘sjoedwir uonuLAINUI
Sunenead pue spuan Ajiqow Sunorpaid

“senjuIoyIne uonejrodsuer) pue
s1ouueld ueqin Surpre spuan Ajiqow
jo1pard pue sonor ysuen aznundo

sisA[euy [eredsoon

JI Se [Y0dD) 0] Paje[dl SI d[onIe dyJ | I0J swipLof[e Suruies] dulyoew Sz - | SWylLod[e Surures| uIyoRIA 8008TWaIs[/TH0SS 0T | 20z | Suisn  sisAfeuy  AIIqON  ueqin
"SANIO JIBWS Ul "SANIO JIeWS "S9NIO JIeWS Ul
Aiqowr ueqin ooueyue pue juowoSeuew | ur uonsaguod joipaid o) eyep oujen owmn | Ajjrqowr ueqin 1oy uoneziundo gnox SHOMION [BINAN] [RIOYIMTY
onyyen azmundo 0} uonerSour | -[ear pue [eow10)sIy Suisn s[opowr sppomjdN | oddns pue uonorpard uonsaSuoo Suisn) sopI) MeWS I0J UONOIPAI]
BJBP PUB [ SOZI[IIN 1 dSNBIAQ PAIR[AI ST I | [BINON [RIOYIIY Pajen[ead pue pado[oad( - | oAoIdwl  SYIOMOWRI]  UdALIP-TY PE6SSGEINTAWaSI/E/ 7S 0T | STOZ | wonsaguo) oyJeI], paseg-1y
*SW)ISAS
‘JuowdFeuew | juowoSeuewl  oyjen  JudSIoIul AKouo1d1jJq pue uononpay uonsaguo)
-Suruuerd ojnox | onyjen juadiEul pue sonAjeue dapopaid | yInoryy mopp  oygen  Juraordwar 10J SWA)SAS uoneprodsuel]
Supueyuo  pue swosAs uonepodsuen | se yons suonn|os UAALIP-TY Suisn swioisAs | pue Jumuueid onor  Surznumndo aandepy pue JuswaFeuR
ueqin Surzrundo ur 901 S,y SesSnosIp 3] | podsuen [epowmnnur  jo uoneidoyu] - | AqQ  Ajiqowr ueqin  SOJUBYUS [ 90-1¥CTSS6VE68LE/SHYIL 0T | STOZ | oujerl Iualiu]  pojqeug [V
'SaNI0 "UOIBIO[[B 90IN0SAI PUE JUSWITBUB
yrews ur suoneorjdde [yoon 03 [eidejul 'sopIo snotreA | oynor  pazrwmpdo  ySnoryy  seniod
ST [OIYM SOJIAIOS pUB  2INONISEIUI | SSOIdE AIMOINISEHUI pue A)IIqOW ueqIn | jIews ul ASUdIoljJo uoneliodsuer) pue SOOIAIOG pUE 2INONI)SBIJU] UBQIN)
ueqIn  SOOUBYUS [y MOY Sassnosip 3 | ur suoneorjdde Ty Jo sisA[eue sarpnis ase) - | ANiqowr ueqin Surwiojsuen SI [y P0€ET-1081el/GL 18701 | STOZ | Sutaoxdwy :seni) MewlS UIALIQ-TY
“Anjiqow uegin ‘syuaunsnipe ‘gunnol
pue uoneuodsuen ur suonedrdde [yoan | [euSis oyjen omueukp pue uopeziundo | Swiziwmdo pue  sjeudis  oujen
UM SUSIe [YOIym SJUSWUOIIAUS URGIN | MO[J Oljjel} SuWil)-[edl I0J sylomjou [emou | Fupsnlpe A[jeorweudp Aq sanio jrews
ur mofy oygen Juizundo 1oy senbruyod) | pue swyLOF[E FuruIed] SUIYORW SB Yons | Ul uopeziumdo MO[J Oyjel 9ouRyud 800Y2°€
IV JO asn oy} sassnosip opomae oyl | sonbruyod) [y Juisn soajoaur poyjouwr oy - | Apueoyiudis  ued  sonbuuyoe) |y -$S08-€69¢€-8-6L6/310%°01 | $#20T IV Suisn) uoneziundQ Mmof] duyjel],
‘suonesrdde
IVOeD UM SuSIe [orgm SopIo JIews ‘Suruuerd armonnsegu paziundo
ur amonyseyur uonepodsuen oziwundo ‘Jonuod oiyjen sandepe | pue uononpar uonsofuod AZueyIXD
pue Ajjiqowr ueqin oaoidwr Jurures] | pue sonkjeue oAndipard 1oy sunpuoge | eiep owm-[edar  ysnory eep 3iq 800Y2°€ SaNID WIS Ul [0NU0)) J1jJel], pue
QUIYORW PUE [V MOY SOSSNOSIP J[0IMe dY] | Fullies] oulydew pue [V Sozi[) - | pue [V WOl s)youdq Ajiqow ueqin -6666-7899-1-8L6/8107°01 | €207 | Subped Mews Ioj suopnjog pnofy
saImonnsenul
*Kyoyes pue Juruueld ueqin ‘JuowoSeUR *$91303e1)S JuoudFeurU Surpying yews ur ERIINEIN
103 uoneI3ul ejep [eorydeiS003 uo sSnooy | pojeISoul UBQIN JUSIONJO JOJ IMINIYIIE | PAjeISoIUl  ueqIin  JuOUBYUD e g[qeureysng 10j juowddeue)y A31oug
SIV02D yum sudie yorym judwddeuewr | Aj9jes a1y paseq-A)0 e Juizinn woisAs | pawire woisAs judwddeur Ajofes 11 s pajosuuo)  (SINSAS) WoIsAS
ueqin 10J WISAS PIseq-Iy Ue sAssnosIp 3] | Ajojes a1ij Jews paseq-[y ue padojoadq - | uews paseq-[y ue sjuasaid Apmys oy, Q10€TIEISSUIp[ING/06€€°01 | €207 | uowoSeuely Apjeg a1  ews
*SUI9)SAS JUdWASeURW 9)SeM 960€ Aq
0} uone[al ur A[eoyy1oads SIUSWUOIAUD SJUPIOUT MO[JIOAO )SBM pUR 9%,G7 Aq Suifiog
ueqin ur Kouaroryge reuonerddo | -3uifiog ur uonezrwmndo juswoFeuew djsem | sdi uOIO[[0D SeM SIINPAT SANID ul sanI) MeWS Ul JUSWASBURIA IS\
Suiziundo 10§ [y JO asn 9y SISSNOSIP I | I0J SAAT0[ouyds) J O] pue [y Jo uoneidau] - | Jews ul uonezmundo nor UALIP-TY | 70°(S0)L0+20T Wim/694€5°01 | 20T | SwzundQ oy sa1391eng paromod-1y
*Kduaidryge uonelrodsuen) SBATY
‘KAiqowr ueqan ut suonedrdde [yoon | 9ouequd pue uonsaZuoo d1jel) ueqin ooNpal ‘uorsaguo0d d1jje1) AeIAJ[[R ueqi() ul uonsaSuo)) OuJel] onpoy
0} 3upul] Apoarip Ty Suisn seare ueqin | o) Sunnoi ooryoa Surzrwmndo 1oy sonbruyoey | 03 Jupnor  opoIyea  Suizrupdo puE SOIIYIA JO Sunnoy oy dszrumdo
ur Sunnor a[oryeA Suizrwundo sassndSIp I | [V SUIZI[IN  SOA[OAUI poyowl YL - | Aq AN[IqoWl UBQIN SAOURYUS [V €194'M3/801+°01 | €207 | 01 2oudIoIu] [eOYNIY JO 9S) YL
‘Suruuerd
"SWIA)SAS -ooe[dsrom oy 0} sonwos dvkojdwd | Ayjiqowr 9okojdwo ueqin  doueyUD suoneoo] dojs pue J10M)aU SIINOI
uonerodsueny  ueqin  ur  uonezrundo | weqin oziupdo o) suoneoo] doys pue | 0) suopedo] do)s pue  SYIOMIAU €00TT10/1/1ST1/SIET snq Jo sisA[eue ue :doe[dylom 0}
o1 pue Suruueld Ajiqowr sdurwex?d Jf | $9IN01 snq SulzA[eUR SIAJOAUI POYIOW Y] - | 9Jno1  snq sdzAeue Apms oy -GSL1/8801°01 | €20z | 92kojdwo ueqin 10y Sutuuerd AIqojn
PAR[Y [V0ID SNJ0,] / POYIRIN 218359y Ay jo 2dodg 10d | 1®ax apIL

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-4-W18-2025-307-2026 | © Author(s) 2026. CC BY 4.0 License.

312



The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-4/W18-2025
Symposium on GeoSpatial Technologies: Visions and Horizons 2025 (GeoVisions2025), 8—10 October 2025, Canakkale, Turkiye

References

Aidaoui, A., Dechaicha, A., Alkama, D., Menai, 1., & Salah
Salah, H. (2024). Mapping Tomorrow’s Cities: GeoAl
Strategies for Sustainable Urban Planning and Land Use
Optimization. Journal of Contemporary Urban Affairs, 8(1),
158-176. https://doi.org/10.25034/ijcua.2024.v8n1-9

Al-Saidi, M. and Zaidan, E. (2024). Smart cities and
communities in the gec region: from top-down city development
to more local approaches. Frontiers in Built Environment, 10.
https://doi.org/10.3389/fbuil.2024.1341694

Amerudin, S. (2024). Advancing Urban Planning with GeoAl
through  Global  Street  Network  Analysis.  UTM:
https://people.utm.my/shahabuddin/?p=7546

Amponsah, A., Latue, P., & Rakuasa, H. (2023). Utilization of
GeoAl Applications in the Health Sector: A Review. Journal of
Health  Science and Medical Therapy, 1(02), 49-60.
https://doi.org/10.59653/jhsmt.v1i02.240

Ayoub, O., Hajji, H., Khalifi, H., & Aitelkadi, K. (2024).
Reviewing the Potential of GeoAl for Post-Earthquake Land
Prospection: Lessons From the El Haouz Earthquake. In M.
Quaissa, M. Ouaissa, Z. Boulouard, C. Iwendi, & M. Krichen
(Eds.), Al and IoT for Proactive Disaster Management (pp.
133-145). IGI Global Scientific Publishing.
https://doi.org/10.4018/979-8-3693-3896-4.ch007

Baporikar, N. (2016). Urban development through smart cities
in india. International Journal of Civic Engagement and Social
Change, 3(3), 36-49. https://doi.org/10.4018/ijcesc.2016070103

Batty, M., Axhausen, K., Giannotti, F., Pozdnoukhov, A.,
Bazzani, A., Wachowicz, M., ... & Portugali, Y. (2012). Smart
cities of the future. The European Physical Journal Special
Topics, 214(1), 481-518. https://doi.org/10.1140/epjst/e2012-
01703-3

Carstensen, T. and Skov-Petersen, H. (2023). Gps tracking data
on marginalised citizens’ spatial patterns: towards inclusive
urban planning. Urban Planning, 8(2).
https://doi.org/10.17645/up.v8i2.6524

Dikshit, S., Atiqg, A., Shahid, M., Dwivedi, V., & Thusu, A.
(2023). The use of artificial intelligence to optimize the routing
of vehicles and reduce traffic congestion in urban areas. EA/
endorsed  tramsactions on  energy web, 10, 1-13.
https://doi.org/10.4108/ew.4613

Gandhi, P., Ravi, C., Pathak, P., & Jalihal, S. (2021). Museums
and heritage sites — the missing link in smart city planning: a
case study of pune city, india. Space and Culture India, 8(4), 33-
47. https://doi.org/10.20896/saci.v8i4.1072

Gao, Song (2021). Geospatial Artificial Intelligence
(GeoAl). obo in Geography. doi: 10.1093/0bo/9780199874002-
0228

Gils, B. and Bailey, A. (2021). Revisiting inclusion in smart
cities: infrastructural hybridization and the institutionalization
of citizen participation in bengaluru’s peripheries. International
Journal of  Urban Sciences, 27(supl), 29-49.
https://doi.org/10.1080/12265934.2021.1938640

Gonzales-Inca, C., Calle, M., Croghan, D., Torabi Haghighi, A.,
Marttila, H., Silander, J., & Alho, P. (2022). Geospatial
Artificial Intelligence (GeoAl) in the Integrated Hydrological
and Fluvial Systems Modeling: Review of Current Applications
and Trends. Water, 14(14), 2211.
https://doi.org/10.3390/w14142211

Hassan, R., Zeebaree, S., Ameen, S., Kak, S., Sadeeq, M.,
Ageed, Z., ... & Salih, A. (2021). State of art survey for iot
effects on smart city technology: challenges, opportunities, and
solutions. Asian Journal of Research in Computer Science, 32-
48. https://doi.org/10.9734/ajrcos/2021/v81330202

Ibrahim, A., Youssef, K., Kamel, H., & Abouelatta, M. (2020).
Traffic modelling of smart city internet of things architecture.
Tet Communications, 14(8), 1275-1284.
https://doi.org/10.1049/iet-com.2019.1252

Ismaeel, A., Janardhanan, K., Sankar, M., Natarajan, Y.,
Mahmood, S., Alani, S., & Shather, A. (2023). Traffic Pattern
Classification in Smart Cities Using Deep Recurrent Neural
Network. Sustainability 2023. https://doi.org/10.3390/

Jana, S. (2024). Navigating Urban Gridlock: Deep Learning for
Predicting City-Wide Traffic Congestion in Smart Cities.
International Journal of Intelligent Systems and Applications in
Engineering, (s. 71-83)
https://www.ijisae.org/index.php/IJISAE/article/view/6434

Journal, 1. (2024). Urban Mobility Analysis Using Geospatial
Analysis. INTERANTIONAL JOURNAL OF SCIENTIFIC
RESEARCH IN ENGINEERING AND MANAGEMENT, 08,
1-6. https://doi.org/10.55041/IJSREM28008

Jovanovi¢-Milenkovi¢, M. and Petrovié¢, F. (2023). The impact
of digitization on the formation of a new model for geospatial
data. Sustainability, 15(22), 16009.
https://doi.org/10.3390/sul152216009

Kamel Boulos, M.N., Peng, G. & VoPham, T. An overview of
GeoAl applications in health and healthcare. Int J Health
Geogr 18,7 (2019). https://doi.org/10.1186/s12942-019-0171-2

Kitika, C. and Suwatcharapinun, S. (2024). Smart district with
the comparison on urban studies of internet infrastructure and
new digital activities. International Review for Spatial Planning
and Sustainable Development, 12(3), 200-217.
https://doi.org/10.14246/irspsd.12.3 200

KUMAS, E. and Aslan, D. (2025). A case study: making
decisions for sustainable university campus planning using
geoai. International Journal of Engineering and Geosciences,
10(1), 22-35. https://doi.org/10.26833/ijeg. 1506265

Kuzior, A. (2024). Arificial intelligence in shaping the smart
sustainable city. System Safety Human - Technical Facility -
Environment, 6(1), 1-8. https://doi.org/10.2478/czoto-2024-
0001

Li, W., & Hsu, C.-Y. (2022). GeoAl for Large-Scale Image
Analysis and Machine Vision: Recent Progress of Artificial
Intelligence in Geography. ISPRS International Journal of Geo-
Information, 11(7), 385. https://doi.org/10.3390/ijgi1 1070385

Liu, X., Tamminen, S., Tarkoma, S., & Su, X. (2022).
Trustworthy  distributed intelligence for smart cities..
https://doi.org/10.1109/icdew55742.2022.00013

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-4-W18-2025-307-2026 | © Author(s) 2026. CC BY 4.0 License. 313


https://doi.org/10.25034/ijcua.2024.v8n1-9
https://doi.org/10.3389/fbuil.2024.1341694
https://doi.org/10.59653/jhsmt.v1i02.240
https://doi.org/10.4018/979-8-3693-3896-4.ch007
https://doi.org/10.4018/ijcesc.2016070103
https://doi.org/10.1140/epjst/e2012-01703-3
https://doi.org/10.1140/epjst/e2012-01703-3
https://doi.org/10.17645/up.v8i2.6524
https://doi.org/10.4108/ew.4613
https://doi.org/10.20896/saci.v8i4.1072
https://doi.org/10.1080/12265934.2021.1938640
https://doi.org/10.3390/w14142211
https://doi.org/10.9734/ajrcos/2021/v8i330202
https://doi.org/10.1049/iet-com.2019.1252
https://doi.org/10.3390/
https://www.ijisae.org/index.php/IJISAE/article/view/6434
https://doi.org/10.55041/IJSREM28008
https://doi.org/10.3390/su152216009
https://doi.org/10.1186/s12942-019-0171-2
https://doi.org/10.14246/irspsd.12.3_200
https://doi.org/10.26833/ijeg.1506265
https://doi.org/10.2478/czoto-2024-0001
https://doi.org/10.2478/czoto-2024-0001
https://doi.org/10.3390/ijgi11070385
https://doi.org/10.1109/icdew55742.2022.00013

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-4/W18-2025
Symposium on GeoSpatial Technologies: Visions and Horizons 2025 (GeoVisions2025), 8—10 October 2025, Canakkale, Turkiye

Mai, G. e. (2025). Towards the next generation of Geospatial
Artificial Intelligence. International Journal of Applied Earth
Observation and Geoinformation.
https://doi.org/10.1016/.jag.2025.104368

Marasinghe, R., Yigitcanlar, T., Mayere, S. et al Towards
Responsible Urban Geospatial Al: Insights From the White and
Grey Literatures.J geovis spat anal8, 24 (2024).
https://doi.org/10.1007/s41651-024-00184-2

Nikitas, A., Michalakopoulou, K., Njoya, E., & Karampatzakis,
D. (2020). Artificial intelligence, transport and the smart city:
definitions and dimensions of a new mobility era.
Sustainability, 12(7), 2789. https://doi.org/10.3390/su12072789

Park, E., Pobil, A., & Kwon, S. (2018). The role of internet of
things (iot) in smart cities: technology roadmap-oriented
approaches. Sustainability, 10(5), 1388.
https://doi.org/10.3390/su10051388

Park, S., Lee, S., Jang, H., Yoon, G., Choi, M. L., Kang, B., ... &
Park, S. (2023). Smart fire safety management system (SFSMS)
connected with energy management for sustainable service in
smart building infrastructures. Buildings, 13(12), 3018.
https://doi.org/10.1088/1755-1315/1151/1/012003

Patel, K. (2025). Ai-Based Traffic Congestion Prediction for
Smart Cities Using Artificial Neural Network. Journal of
Information Systems Engineering and Management, 10, 138-
146. https://doi.org/10.52783/jisem.v10i35s.5934

Pierdicca, R. and Paolanti, M.(2022): GeoAl: a review of
artificial intelligence approaches for the interpretation of
complex geomatics data, Geosci. Instrum. Method. Data Syst.,
11, 195-218, https://doi.org/10.5194/gi-11-195-2022

Qiu, Z. (2023). Establishment and countermeasures of smart
city security risk assessment model. Advances in Computer and
Communication, 3(2), 70-73.
https://doi.org/10.26855/acc.2022.12.003

Okonkwo, U. U., Babatunde, E. T., Onuche, P. U.-O., Francis,
E. M., Osazuwa, P., & Ogungbemi, O. S. (2025). Transforming
the Urban Environmental Aesthetics of the Nigerian City
through the Introduction of Advanced GeoAl Technologies:
Issues and Challenges. Journal of Geography, Environment and
Earth Science International, 29(5), 110-124.
https://doi.org/10.9734/jgeesi/2025/v29i5897

Rajat Kumar Singh, & Prof. (Dr.) Mirza Shahab Shah. (2025).
Al-Driven Smart Cities: Improving Urban Infrastructure and
Services. International Journal of Advanced Research in
Science, Communication ~ and  Technology,  22-30.
https://doi.org/10.48175/ijarsct-23304

Rajendran, R. K., Blessing, N. W., & Priya, T. M. (2025).
Traffic Flow Optimization Using Al. In Recent Trends in
Geospatial AI (pp. 217-238). IGI Global Scientific Publishing.
https://doi.org/10.4018/979-8-3693-8054-3.ch008

Rajendran, S., Sundaramoorthy, S., & venkat, P. (2025). Al

Enabled Intelligent Traffic Management and Adaptive
Transportation Systems for Congestion Reduction and
Efficiency. In (pp. 163-192).

https://doi.org/10.71443/9789349552241-06

Saleh, H. J. H., Arrang, J. R. T. ., & Cardoso, L. M. O. de B. .
(2025). Applications of Geospatial Al in Human Geography and
Spatial Networks: A Literature Review. EDRAAK, 2025, 76-
84. https://doi.org/10.70470/EDRAAK/2025/010

Shi, G., Luo, L., Song, Y., Li, J.,, & Pan, S. (2024). Deep
transformer-based heterogeneous spatiotemporal graph learning
for geographical traffic forecasting. Iscience, 27(7), 110175.
https://doi.org/10.1016/j.is¢i.2024.110175

Syamala, M., Malathi, J., Singh, V., GS, H. P., & Maheswari,
B. U. (2024). Cloud Solutions for Smart Parking and Traffic
Control in Smart Cities. In Handbook of Research on Al and
ML for Intelligent Machines and Systems (pp. 169-194). 1GIL
Global Scientific Publishing. https://doi.org/10.4018/978-1-
6684-9999-3.ch008

Tarek, S. and Ouf, A. (2021). Biophilic smart cities: the role of
nature and technology in enhancing urban resilience. Journal of
Engineering and Applied Science, 68(1).
https://doi.org/10.1186/s44147-021-00042-8

Tonnarelli, F., & Mora, L. (2025). Responsible Al for Cities: A
Case Study of GeoAl in African Informal Settlements. Journal
of Urban Technology, . 1-27. doi:
https://doi.org/10.1080/10630732.2025.2450755

Usery, E. L., Arundel, S. T., Shavers, E., Stanislawski, L.,
Thiem, P., & Varanka, D. (2022). GeoAl in the US Geological
Survey for topographic mapping. Transactions in GIS, 26, 25—
40. https://doi.org/10.1111/tgis. 12830

VoPham, T., Hart, J., Laden, F., & Chiang, Y. (2018).
Emerging trends in geospatial artificial intelligence (geoai):
potential applications for environmental epidemiology.
Environmental Health, 17(1). https://doi.org/10.1186/s12940-
018-0386-x

Wamba, S. and Queiroz, M. (2019). A bibliometric analysis and
research agenda on smart cities., 325-335.
https://doi.org/10.1007/978-3-030-20671-0_22

Whaiduzzaman, M., Barros, A., Chanda, M., Barman, S.,
Sultana, T., Rahman, M., ... & Fidge, C. (2022). A review of
emerging technologies for iot-based smart cities. Sensors,
22(23), 9271. https://doi.org/10.3390/s22239271

Yao, Y., Weng, J., He, C., Gong, C., & Xiao, P. (2024). Al-
powered Strategies for Optimizing Waste Management in Smart
Cities in Beijing. https://doi.org/10.53469/wjimt.2024.07(05).02

Yigitcanlar, T., Butler, L., Windle, E., Desouza, K., Mehmood,
R., & Corchado, J. (2020). Can building “artificially intelligent
cities” safeguard humanity from natural disasters, pandemics,
and other catastrophes? an urban scholar’s perspective. Sensors,
20(10), 2988. https://doi.org/10.3390/s20102988

Yusoff, Z. M., Shuib, A., Ishak, S. Z., Mokhtar, E. S., Othman,
F., & Ramazan, N. A. (2023, March). Mobility planning for
urban employee to workplace: an analysis of bus routes network
and stop locations. In IOP Conference Series: Earth and
Environmental Science (Vol. 1151, No. 1, p. 012003). IOP
Publishing. https://doi.org/10.1088/1755-1315/1151/1/012003

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-4-W18-2025-307-2026 | © Author(s) 2026. CC BY 4.0 License. 314


https://doi.org/10.1016/j.jag.2025.104368
https://doi.org/10.1007/s41651-024-00184-2
https://doi.org/10.3390/su12072789
https://doi.org/10.3390/su10051388
https://doi.org/10.1088/1755-1315/1151/1/012003
https://doi.org/10.52783/jisem.v10i35s.5934
https://doi.org/10.5194/gi-11-195-2022
https://doi.org/10.26855/acc.2022.12.003
https://doi.org/10.9734/jgeesi/2025/v29i5897
https://doi.org/10.48175/ijarsct-23304
https://doi.org/10.4018/979-8-3693-8054-3.ch008
http://dx.doi.org/10.71443/9789349552241-06
https://doi.org/10.70470/EDRAAK/2025/010
https://doi.org/10.1016/j.isci.2024.110175
https://doi.org/10.4018/978-1-6684-9999-3.ch008
https://doi.org/10.4018/978-1-6684-9999-3.ch008
https://doi.org/10.1186/s44147-021-00042-8
https://doi.org/10.1080/10630732.2025.2450755
https://doi.org/10.1111/tgis.12830
https://doi.org/10.1186/s12940-018-0386-x
https://doi.org/10.1186/s12940-018-0386-x
https://doi.org/10.1007/978-3-030-20671-0_22
https://doi.org/10.3390/s22239271
https://doi.org/10.53469/wjimt.2024.07(05).02
https://doi.org/10.3390/s20102988
https://doi.org/10.1088/1755-1315/1151/1/012003



