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ABSTRACT

Modern cities are actively adopting smart city services to address various urban challenges. Geospatial information acts as the
foundational infrastructure of smart cities, promoting the sustainable development of urban areas. Consequently, as the standardization
and utilization of geospatial information increase, the efficiency and sustainability of smart city operations improve. To achieve this,
collaboration among diverse stakeholders is crucial for delivering optimal smart city services based on geospatial information. This paper
defines smart city services, focusing on transportation and building-energy domains, based on the life cycle of geospatial information
technology. Emphasis is placed on the importance of applying and utilizing geospatial information standards. Additionally, this paper
proposes the Smart City based on Geospatial Information standards (SCGI) framework to provide insights into standardizing smart city
services mapped to geospatial information standards. This research suggests a new paradigm for standardizing smart city services using

geospatial information standards to offer customized solutions, thereby discussing the future development possibilities of smart cities.
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Fig. 1. Concept of Smart City based on Geospatial Information Standardization [20]
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Table 1. Geospatial Information Utilized in the Transportation Domain for Smart City Services

Smart city Geospatial information-related technology . . .
. ) Available geospatial information
service (general perspective)
(Real-time) vehicle location information
Parking lot precision road ma
Parking lot integrated management and ) .g . P P
Smart . > Visualization maps (web maps, etc.)
. real-time operation technology L . .
parking Movement path, routing information, Point of Interest (POI)
. IoT sensor technology _ } .
service : . Parking lot space information
CCTV-based video analysis technology . o .
Surrounding terrain information
Space video information (CCTV) around parked vehicles
2D/3D spatial information visualization
P (Mobile terminal) Indoor and outdoor location information
Indoor technology o .
o o Visualization maps (indoor maps, etc.)
navigation Indoor positioning technology . .
. L Indoor and outdoor route and routing information, POI
service Indoor map building technology . .
S Congestion information along the route
Path optimization technology
(Real-time) vehicle location information
Linked visualization maps for each means of transportation (web
o Payment platform technology
Mobility as o o > . maps, etc.)
: Mobility operation information collection . .
a Service - Movement route by means of transportation, routing
and analysis technology . .
(Maa$S) . > information, POI
Optimal route determination technology ; . .
Transportation-connected area information
Congestion information along the route
(Real-time) vehicle location information
. Linked visualization maps for each means of transportation (web
Transportati )
maps, etc.
on card Public transportation and mobility P . .
) . . Movement route by means of transportation, routing
mileage information ) )
) information, POI
service ; ) )
Transportation-connected area information
Congestion information along the route
V2X information linkage between vehicles (Real-time) vehicle location information
Autonomous and infrastructure Precision road maps
mobility Sensor technology for recognizing the Visualization maps (web maps, etc.)
service driving environment Movement path, routing information, POI
Precision road map Surrounding precise geographical features information, etc.
Real-time vehicle location collection . . . .
(Real-time) vehicle location information
Demand- technology ) o
; . ) Visualization maps (web maps, etc.)
responsive Optimal dispatch technology . )
K i . Movement path, routing information, POI
transit Optimal route determination technology o .
. L Congestion information along the route
service Movement path optimization technology - . . . .
. o Public transportation stopping area information
Real-time route optimization technology
, ) ) L ) (Real-time) vehicle location information
Car sharing Real-time vehicle location information o
) . Visualization maps (web maps, etc.)
service collection technology L .
Movement path, routing information, POI
) . Real-time vehicle location information (Real-time) vehicle location information
Ride sharing . o
. collection technology Visualization maps (web maps, etc.)
service o o )
Movement path optimization technology Movement path, routing information, POI
Personal mobility (PM) location information
real-time collection technology (Real-time) PM precise location information
Precise map for PM sharing Precision road maps
Personal Surrounding awareness (pedestrians, safety Visualization maps (web maps, etc.)
mobility zones, etc.) technology Movement path, routing information, POI
service Mobility deployment information sharing Surrounding terrain information
technology PM deployment area/location information
Al-based video analysis function PM acquired spatial image information
Mobile information sharing technology
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Table 2. Geospatial Information Utilized in the Building—energy Domain for Smart City Services
Smart city Geospatial information-related technology . . .
. ) Available geospatial information
service (general perspective)
. Charging facility information, POI
Electric car . . . o o o
] * Electric vehicle charging technology Utility (electricity, gas) management network visualization
charging . L .
’ *  Fuel cell technology IoT (electricity, water) sensing information
service ) . ) .
De-identified personal information
(Distributed resource POI
Smart grid | * Distributed cell technology Utility (electricity, water) management network visualization
service * Fuel cell technology (Real-time) electric vehicle charging congestion information
(Real-time) usage (electricity, gas) information
Smart .
. IoT (electrical, water) sensor POI
metering . L )
. Electricity and water consumption information
and remote | * IoT sensor collection technology o o .
o i IoT (electricity, water) sensing information
meter * Remote electricity meter reading technology . . ) .
. De-identified personal information
reading s L T
. Utility (electricity, water) management network visualization
services
*  Energy consumption data analysis technology
* FEnergy usage patterns and demand IoT and distributed resources (electricity) POI
Integrated prediction technology Utility (electricity) management network visualization
energy * EMS linked monitoring technology Building and facility information
management | * Facility life cycle cost analysis technology IoT (electricity) sensing information
system based on consumption patterns Electricity consumption information
* Facility maintenance technology through Electricity consumption forecast information
energy consumption diagnosis
*  Smart Energy Meter (AMI) IoT and distributed resources (electricity) POI
Renewable | * Energy Management System (EMS) Utility (electricity) management network visualization
energy * EMS linked monitoring technology Building and facility information
production | ¢ Energy storage system (ESS) IoT (electricity) sensing information
* Maintenance skills Electricity production forecast information
Smart streetlight POI
Smart street | * IoT sensor technology IoT sensing information
light service | ® CCTV-based video analysis technology Surrounding space video information (CCTV)
Surrounding terrain information
*  Micro grid
Energy 8 IoT and distributed resources (electricity, water) POI
. * Energy Management System (EMYS) o o o
sharing/ ) Utility (electricity, water) management network visualization
> * Advanced Metering Infrastructure (AMI) o e :
transaction IoT (electricity, water) sensing information
) * Energy prosumer . o0 . .
service . De-identified personal information
* Energy block chain
e JoT sensor construction information . .
) ToT sensors and status information
Smart home | * 3D construction technology o ; . o
. T 3D visualization (including data visualization)
service e Data visualization technology . . . .
. o Video information on people, objects, and places
* Al-based image recognition technology
Smart Location information
o * Building Infomration Modelling (BIM) o o
building . Building management visualization (2D, 3D)
* 3D construction technology L .
management o Building information
. e Data visualization technology . . .
service Management item status information
Smart Location information
r
o * BIM Architectural administration visualization (2D, 3D)
building . g .
o | * 3D construction technology Building information
administrativ . . . o . . .
e service * Data visualization service Building administration and related laws and regulations
rvi

information
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Table 3. Smart Transportation Service and Geospatial
Information Type Matrix

Table 4. Smart Building—energy Service and
Geospatial Information Type Matrix
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