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Field of analysis and background motivations

ü Identification of a policy-relevant KPI: average time lost

in congestion

ü This is the key to study hot issues (energy efficiency,

emissions of pollutants, greenhouse gases and noise,

healthé)

ü Goal: measure of the way in which congestion

selectively affects different traffic streams / user groups

ü Need of a highly disaggregated KPI measure to achieve

the above goal (each vehicle travelling on each arc)

ü Integration of different data sources: infrastructure-

based (traffic flows) + GPS traces of fleets

ü Feedback from cities: focus on light duty vehicles

according to the specific service points that need to be

reached in the city and of the time of the day / day of the

week
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1st Dataset - Torino

data provided by 5T

ü 1st dataset: traffic flows on the city network

Å 5,980 arcs (roads) of Turin and its

surroundings

Å Average vehicles flow (veh/h)

Å Travel time on the arc (sec)

ÅData collected in May 2017

- highly 

disaggregated 

information

- partition

heavy/light 

missing

- mix of measured + 

modeled data
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2nd dataset - Torino

data provided by 5T

ü 2nd dataset: GPS traces of logistics vehicles

fleet

Å Positions recorded in a month period

(29/04/2017-29/05/2017)

Å 28 vehicles (vans)

ÅData available: position (lat, lon), time of

acquisition, average speed, course

- frequent routes

- vehicle side 

information (not

infrastructure)

- small sample size

- discontinuity of  

acquisition

- need for heavy

data post 

processing 
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Methodology

Integration of 1st and 2nd dataset to compute specific KPI defined in Task 3.1:

ñAverage time lost per vehicle-kmò 

1. Spatial join of GPS positions and network arcs

2. Travel time computation from GPS traces

3. Identification and analysis of service stops

4. Evaluation of the directional free-flow travel time

5. Calculation of KPI
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Spatial join of GPS positions and network arcs

ü Flow dataset reported in hour range (i.e. 6:00-6:59 AM), so GPS positions

are grouped according to the hour of their registration

ü Analysis restricted to the working days in the week (namely from Monday

to Friday)

ü Focus on each vehicle of the fleet and in each day separately

ü GPS positions have to be assigned to the different arcs of the network!

ü Search for GPS positions in the surrounding of the nodes at the extreme

of the arcs

Example:

Arc 393-41020

Vehicle 24

Hour range: 6:00-6:59AM 

UTC
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Spatial join of GPS positions and network arcs

Important check: the vehicle has effectively travelled

along the arc in its travel between two nodes?

ü Compare the value of the course for all the

positions registered in the path connecting the two

nodes and the bearing (direction) of the arc

100

17

100

195

Example:

Arc 1064-1065 [bearing ~ 100]

The vehicle could have travelled through nodes 1070 & 1069, so arcs

travelled would be 1064-1070 [bearing ~ 17] + 1070-1069 [bearing ~ 

100] + 1069-1065 [bearing ~ 195] 

Check the course of all the positions for vehicle 24 between nodes 1064 

& 1065: 105

Vehicle 24 has travelled along the arc!


