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The actual scenario is based on the management validation, correlation
and providing of a great amount of different data….

The future scenario is even more 
complex…
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Data File Formats
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NeTExFile Format
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Italian NeTEx Profile
The profile is a subset of the standard; 
1.Passenger Information profile

- level 1 European Passenger Information Profile (EPIP) 
2.Contracts profile (level 2 – incremental)
Typical use case for the Passenger Information Use Case is:
• provision of data to journey planner
• provision of data to a mapping tool to show the network on a map (possibly

interactive)
• provision of data to a timetable printing/visualisation tool
• provision of data to a stop or line finder.

Only experimental datasets 
avaliable



GTFS – processes for multimodality
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Transfers
Regole di connessione tra nodi di  
percorsi diversi

Pathways
Percorsi di connessione delle  
diverse fermate in unastazione

Levels
Piani all’interno dellestazioni

Stops
Fermate dove i viaggiatori entrano  
o escono dalla rete di trasporto

Shapes
Geometrie dei percorsi

Validation and/or enrichment
▪ Space and topological analysis between stops

and lines to validate or define spaces
▪ Traditional routing for defining connections and 

connection times between stops of different
itineraries

▪ Internal mapping for main stations

• The records in the Shapes file describe the geometry of the paths and are
associated with the leg file. The geometry of the routes must not be
connected topologically with the stops, but it is required that these are
within a certain distance.



Which File Format???
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Accept both of them and use 
conversion tools



GTFS –validation and verification process
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❑ Validity of the file structure

❑ Completeness of the package of files making up the 
GTFS, with respect to the specifications of the 
format and the additional rules introduced (for 
example, we could request that information on 
tariffs, not mandatory for the format, is always
present)

❑ Format of the various fields within the files

❑ Duplicate identifiers

❑ Rates, Feeds, Frequencies

❑ Missing file, reference value or language of the 
feed

❑ Routes, dates and times of the service

❑ Stops and stations, Transfers, rides

❑ Shapes

The GTFS feed validation and verification flow includes a series of specific processes for the various types of control 
envisaged and for each process it produces a report and a status similar to a traffic light::
• RED: the verification failed, the feed is not usable
• YELLOW: the verification has produced alerts, which can be consulted in the report, but the feed can be integrated
• GREEN: the verification passed

Formato Contenuto Grafo

❑ Correctness of the geometries and significance of the
coordinates (e.g. no stop or lines in the middle of the
sea, coordinates in the expected bounding box, etc.)

❑ Validation of route-node adjacency, on the basis of a 
defined threshold

❑ Graph analysis to identify implausible breaks and
disconnected branches

❑ Relation correctness



GTFS – a basic set of validations

10

Name  
BlockTripsWithOverlappingStopTi 
mesNotice CsvParsingFailedNotice

DecreasingShapeDistanceNotice

Description
Block trips with overlappingstop  
times.
Parsing of a CSV file failed.  Decreasing 
shape_dist_traveled in  shapes.txt.

ceNotice

DecreasingOrEqualStopTimeDistan

DuplicatedColumnNotice

ce

equal shape_dist_traveled in stop_  
times.txt.
Duplicated column inCSV.  
Duplicate rows

DuplicateFareRuleZoneIdFieldsNoti f

DuplicateKeyNotice 
EmptyColumnNameNotice 
EmptyFileNotice

sNotice
EqualShapeDistanceDiffCoordinateequal shape_dist_traveled and

ForeignKeyViolationNotice 
InconsistentAgencyTimezoneNotic e

InvalidColorNotice

InvalidCurrencyNotice

InvalidDateNotice

InvalidEmailNotice

different lat/loncoordinates  in
shapes.txt.
Wrong foreign key.  Inconsistent 
Timezoneamong  agencies.
A field contains an invalidcolor  
value.
A field contains a wrongcurrency  
code.
A field cannot be parsed asdate.
A field contains a malformedemail  
address.

Name

InvalidFloatNotice

InvalidIntegerNotice

InvalidLanguageCodeNotice

InvalidPhoneNumberNotice

InvalidRowLengthNotice 
InvalidTimeNotice

InvalidTimezoneNotice

InvalidUrlNotice

Description
A field cannot be parsed as a  
floating pointnumber.
A field cannot be parsed as an  
integer.
A field contains a wrong language
code.
A field contains amalformed  
phonenumber.
Invalid csv row length.
A field cannot be parsed as time.  A 
field cannot be parsed as a  
timezone.
A field contains a malformedURL.

ce

A location thatmust
LocationWithoutParentStationNoti have parent_station field does not

haveit.

Notice
LocationWithUnexpectedStopTime A location in stops.txt that is not a

stop is referenced by  some
stop_times.stop_id.

ilesNotice
MissingCalendarAndCalendarDateFMissing GTFS

MissingLevelIdNotice

MissingRequiredColumnNotice

MissingRequiredFieldNotice 
MissingRequiredFileNotice

MissingTripEdgeNotice

files calendar.txt andcalendar_dat  
es.txt.
stops.level_id is conditionally  
required.
A required column is missing in the  
input file.
A required field ismissing.  A 
required file ismissing.
Missing trip
edge arrival_time or departure_ti  
me.

Name Description

NewLineInValueNotice New line or carriage return ina
value in CSVfile.

NumberOutOfRangeNotice Out of rangevalue.
OverlappingFrequencyNotice Trip frequencies overlap.

PathwayToPlatformWithBoardingA 
reasNotice

A pathway has an endpoint that is
a platform which hasboarding  
areas.

PathwayToWrongLocationTypeNot
ice

A pathway has an endpoint that is
astation.

PathwayUnreachableLocationNotic e A location is not reachable atleast
in one direction: fromthe
entrances or to theexits.

PointNearOriginNotice A point is too close to origin (0,0).
RouteBothShortAndLongNameMis
singNotice

Missing route short name andlong
name.

StartAndEndRangeEqualNotice Two date or time fields areequal.
StartAndEndRangeOutOfOrderNoti
ce

Twodate or time fields areout of
order.

StationWithParentStationNotice A station has parent_station field
set.

StopTimeTimepointWithoutTimes
Notice

arrival_time or departure_timenot
specified for timepoint.

StopTimeWithArrivalBeforePreviou
sDepartureTimeNotice

Backwards time travel between
stops in stop_times.txt

StopTimeWithOnlyArrivalOrDepart
ureTimeNotice

Missing stop_times.arrival_time or
stop_times.departure_time.

StopWithoutZoneIdNotice Stop without value
for stops.zone_id.

WrongParentLocationTypeNotice Incorrect type of theparent
location.

https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md
https://github.com/MobilityData/gtfs-validator/blob/master/RULES.md


GTFS interactive validation over google maps – proof of concept
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GTFS – interactive validation of service calendars
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Browse freely in the portal. It has access to general information, to search for access points,
to view statistics and to API documentation in free mode (APIs will have limits in terms of
calls per second).

Common user

Through authentication, he accesses the reserved area dedicated to transport operators. In
addition to the public sections of the portal, the operator has the ability to access the
application for subscribing to the datasets. In this way it can feed the NAP system by
validating its data and increasing the catalog of published datasets. At the same time, the
single registration of operators makes it possible to register a registry of transport operators
for a more fluid communication between the Administration and the Transport Operators

Transport 
operator

He is a professional user (independent or third-party) who accesses the reserved area
through authentication. Upon registration, the developer will have assigned an authorization
token for the use of the API. In addition to the public sections of the portal, the developer
has the ability to view an advanced API section in which APIs accessible via tokens are
documented (compared to public APIs, APIs with authorization tokens have fewer restrictions
to allow for more professional use).

Developer
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Live Data Navigation



Future Context => Mobility as a Service (MaaS)
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● The goal of a MaaS platform: to provide the user

with the integration of the various mobility services

offered by the various operators, with a unified,

simplified and complete user experience.

● To offer different mobility services (eg taxi, carsharing, local public transport, but also parking, 
toll/ZTL, etc.) it is necessary:

● To integrate heterogeneous data structures and different formats, feeding from different
external sources, in real time;

● To compose multi-modal mobility itineraries according to different optimization criteria;

● To offer a single access point and a complete service, from planning to booking, including the 
economic transaction performed with a single online operation.



Possible future evolutions
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The presentation of the itineraries could be enriched with other contextual information

useful to the user, provided you have the appropriate data sources from which to

extract this information. Some evolutionary scenarios could foresee for example:

● “carbon footprint” rating associated with the itinerary, to allow the user to 

evaluate the best route in terms of environmental sustainability;

● reports of significant events that may increase the density of people in certain

areas (e.g. matches, fairs, events), with potential gatherings;

● information on provisions for temporary restrictions on local mobility (e.g. circulation with 

alternate number plates, restrictions due to pandemic events, etc.).



Domande?


