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The advent of Internet of Things

 Health Monitoring

 Home Automation

 Smart Agriculture

 Smart Transportation
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Smart Transportation
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Smart Transportation: Smart Buses
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Lots of Data generated!!!
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Prevalent smart transportation data 
models

TransXChange
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Using these models as is.
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Limitations of prevalent standards

5G

Wi-fi hotspot

Smart bus

Environmental Monitoring

Spatial 
Context 
Properties

Accessibility ApplicationBus Stop

Compatibility with IoT is limited as current standards just offer ways to model 
transportation networks

IoT Device’s Data
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Using existing IoT Platforms for smart transportation

 Limited contextual 
expressiveness of existing 
data models and diminished 
resemblance with the current 
rich IoT ecosystem.
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Using existing IoT Platforms for smart transportation

 Limited contextual 
expressiveness of existing data 
models and diminished 
resemblance with the current 
rich IoT ecosystem.

 Vendor Lock-in
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Using existing IoT Platforms for smart transportation

 Limited contextual 
expressiveness of existing data 
models and diminished 
resemblance with the current 
rich IoT ecosystem.

 Vendor Lock-in
 Focus on using specific 

devices

How can we develop 

applications that can be 

portable to multiple 
transportation systems?
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NGSI-LD in a nutshell

Next Generation Service Interfaces-Linked Data 
Data Model + API

Standardised by ETSI, and the evolution of NGSI-v2

It is based on JSON-LD                                                           
(connected to the world of linked data)

NGSI-LD's design was focused on supporting the 
property graph paradigm. 
(Entity,Property,Relationship,Value), with its meta 
model on the basis of RDF. 
Trying to achieve the best of both worlds.
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Existing NGSI-LD models

Available models

 Transportation
 Urban Mobility
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Modeling of Smart Buses
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Modeling of Smart Buses
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Modeling of Smart Buses
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Enhancing existing models
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Enhancing Existing Models
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GTFS-RT to NGSI-LD MAPPING

•FeedMessage

•FeedHeader

•Incrementality

•FeedEntity

•TripUpdate

•TripDescriptor

•ScheduleRelationshi

p

•VehicleDescriptor

•StopTimeUpdate

•StopTimeEvent

•ScheduleRelationshi

p

•VehiclePosition

•TripDescriptor

•ScheduleRelationshi

p

•VehicleDescriptor

•Position

•VehicleStopStatus

•CongestionLevel

•OccupancyStatus

•Alert

•TimeRange

•EntitySelector

•TripDescriptor

•ScheduleRelationshi

p

•Cause

•Effect

•TranslatedString

•Translation

GTFS-RT Element Index Our GTFS-RT NGSI-LD data model.
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https://developers.google.com/transit/gtfs-realtime/reference#message-feedmessage
https://developers.google.com/transit/gtfs-realtime/reference#message-feedheader
https://developers.google.com/transit/gtfs-realtime/reference#enum-incrementality
https://developers.google.com/transit/gtfs-realtime/reference#message-feedentity
https://developers.google.com/transit/gtfs-realtime/reference#message-tripupdate
https://developers.google.com/transit/gtfs-realtime/reference#message-tripdescriptor
https://developers.google.com/transit/gtfs-realtime/reference#enum-schedulerelationship-2
https://developers.google.com/transit/gtfs-realtime/reference#message-vehicledescriptor
https://developers.google.com/transit/gtfs-realtime/reference#message-stoptimeupdate
https://developers.google.com/transit/gtfs-realtime/reference#message-stoptimeevent
https://developers.google.com/transit/gtfs-realtime/reference#enum-schedulerelationship
https://developers.google.com/transit/gtfs-realtime/reference#message-vehicleposition
https://developers.google.com/transit/gtfs-realtime/reference#message-tripdescriptor
https://developers.google.com/transit/gtfs-realtime/reference#enum-schedulerelationship-2
https://developers.google.com/transit/gtfs-realtime/reference#message-vehicledescriptor
https://developers.google.com/transit/gtfs-realtime/reference#message-position
https://developers.google.com/transit/gtfs-realtime/reference#enum-vehiclestopstatus
https://developers.google.com/transit/gtfs-realtime/reference#enum-congestionlevel
https://developers.google.com/transit/gtfs-realtime/reference#enum-occupancystatus
https://developers.google.com/transit/gtfs-realtime/reference#message-alert
https://developers.google.com/transit/gtfs-realtime/reference#message-timerange
https://developers.google.com/transit/gtfs-realtime/reference#message-entityselector
https://developers.google.com/transit/gtfs-realtime/reference#message-tripdescriptor
https://developers.google.com/transit/gtfs-realtime/reference#enum-schedulerelationship-2
https://developers.google.com/transit/gtfs-realtime/reference#enum-cause
https://developers.google.com/transit/gtfs-realtime/reference#enum-effect
https://developers.google.com/transit/gtfs-realtime/reference#message-translatedstring
https://developers.google.com/transit/gtfs-realtime/reference#message-translation


GTFS-RT to NGSI-LD MAPPING

message FeedHeader

Metadata about a feed, 
included in feed messages

The corresponding NGSI-LD enitity
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Proposed IoT-based platform architecture
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IoT-based platform architecture: prototype
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IoT-based platform architecture: prototype
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IoT-based platform architecture: prototype
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IoT-based platform architecture: prototype
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Prototype Implementation Data
TOF Sensor GTFS-RT DATA

IoT 202208/11/2022 26



Enabling IoT-enhanced 
Transportation Systems using the 
NGSI Protocol

• A generic approach that can be following from 
application developers to represent in a standard way 
the interior of transportation systems and enhance it 
with IoT capabilities.

• An extension of the public transportation NGSI-LD 
model is proposed by adding entities that represent 
static and dynamic properties of the bus interior 
space as well as the space of bus stations.

• A tool for mapping GTFS-RT to NGSI-LD data models 
for public transportation systems is presented.

• A prototype platform that collects real data in 
GTFS-RT from the Rome bus system and stores 
them using the extended NGSI-LD entities 

/SAMSGBLab/iotspaces-DataModels

https://smartcitybusproject.github.io/
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The future

oValidate our GTFS-RT 
mapped data model

oExamine potential 
passenger privacy  
violation concerns

oDeploy a prototype on 
a real bus.
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