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Passive data sources

GPS

Mobile phone traces
Ticket sales records
Toll payment
Smartcard fare payment
Apps, social networks
Sensors



Oportunities

dQuantum leap in terms of availability,
quality and cost of data

dTools for planning, operation and control
of transport systems

L Observe and understand traveller’s
behaviour

QdFormulate and test hipothesis
dFormulate new policies




Challenges

JAccess

d Confidentiality
dProcessing
QdEnrichment

dTransform this opportunity into better
transport systems and better cities




Case of study: Santiago

Santiago. Capital City of Chile:
Population: 6.6 million

2 million households
Area: 1,400 km2

34 Municipalities

18M trips per day
28% public transport
35% walk

26% car
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Case of study: Transa ntlago

Multimodal integrated public transport
system (bus, metro)

Equipped with Smartcard and GPS

Transactions sequence - travel
structure

6,500 buses all equipped with GPS
10,000 bus stops
Metro: 5 lines, 100 km, 54 trains

Only smartcard payment in buses
(global penetration rate 97%)

4.6M trips per day

Collaboration between SUBTRANS-
Universidad de Chile + CONICYT
(PBCT, FONDEF, ISCI)
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The Data

 Buses GPS: 1 record every
30s, 80-100 M records per
week

« bip! transactions: 35-40 M
records per week

« Other information:
« Routes paths
* Route assignments
« Position of bus stops
« Position of Metro
stations
« Position of bus stations




Processing
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Processing: Stages and Trips

Trip . Transfer or Trip \t
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Criteria to distinguish destination Trip purpose estimation
from transfer

Time elapsed
Transaction sequence
Frequency of PT services

Ratio: distance on the route /
Euclidean distance

Work : Card type is adult, activity is
longer than 2h, trip before is not the last
of the day

Study : Card type is student, activity is
longer than 2h, trip before is not the last
of the day

Home : Trip before is the last of the day

Other : Activity is between 1 min and 2h
long. Trip before is not the last of the day



Processing: Speed estimation
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Visualization

Origin-destination matrix

3008
1000

)

3808
2000

1000

)/



Visualization
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ADATRAP software that
provides crucial information

for decision making using
GPS and smartcard) data

* Buses speed profiles
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ADATRAP: main source of PT demand information

Used by: PT authorities, operators, universities, NGOs,
consultants, other transport firms

* Route evaluation and modification
 Infrastructure design and prioritization
 Information campaigns design

* Monitoring level of service

e Critical point identification
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Real time monitoring

Location of buses for a particular bus route: bus bunching analysis
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Real time monitoring

Online monitoring of speeds at street level

5 C  ©® 200.9.100.91/onlinegps/timePerStreet/show

Tiempo por eje

Muestra los tiempos de viaje

Los datos consideran la velocidad

de los buses de los ltimos 15 minutos

que recorren las calles sefialadas.
Seleccionar tipo de representacion
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Leaflet | Map data @ OpenStreetMap contributors, Imagery © Mapbox



Estimation based on online and
stored data

Estimated number of passengers waiting at a bus stop
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Information to users

* Transapp: Mobile phone application where
users can provide and receive information of
the status of the public transport system
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Other developments

— Migration model
— Bus bunching model
— Fare evasion incorporation

— Spatial pattern analysis (communities)
— Environmental impacts



Conclusions

JQuantum leap on information availability and
cost

dMany tools can be developed to improve
planning, operation and control

(JdWe can advance on understanding behavior
and test hypothesis

JSolid grounds to formulate new (better
focused) policies



Further research

OIncorporate additional information

OVehicle detectors, private GPS, mobile
phone traces, bluetooth, online applications,
surveys, twitter

OAnalyze aspects of travel that were difficult to
observe in the past due data limitations

OUncertainty, variability
O Group behavior
OTime/space disaggregation

New age for transport analysis
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