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ating Car Data (FCD)

We started to analyse the Floating Car Data (FCD) of Turin P
Transportation system, carried out by the GTT company

» The data were acquired by every vehicle of the fleet through its On Boa
Unit (OBU) in the month of April 2017, with a variable time interva
(difference of several seconds)

» The data are provided in the CSV format and include the geographical
coordinates along with a set of attributes (vehicle code, line code, turn,
timestamp, ecc.)

> The original file is very heavy (2.19 GB) and it was converted in a database
through a Python script based on the sqlite3 and pandas libraries
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tabase generation
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locity analysis

» The data were organized for lines, then for vehicles and finally the
chronologically ordered

» For every line of the transportation network:

> the Vincenty formula was used to compute the planimetric displace
As between two positions of the specific vehicle in two consecutive ti

moments
- As
> the velocities were computed as v = At

» The computed velocities were represented as arrows and plotted on top o
the Turin drive network graph, automatically downloaded from Open Street
Map through the 0SMnx Python library

73 =def boh(drive network graph, start_lon, start lac, delts lon, delta lat, welocitles, sogli

T4 fig_from_function, ax_from_function = ox.plot_graph(drive_network_graph, clese = False

7B nz = meolors,Normalize(vmin = soglia_inX, vmax = soglia_sup}

= #plt.gca () .56t _aspect ('equal', adivstable='hox')

o = plt.guiver{ start lon, § start

i start_lat, & start ¥

15 delta lon, & de

T delta lat, &
angles='wy',

mcalesl, # pid

scale units="

colaoreem, et[lu{\.=l'*

zorder = 5

edgecolors’

a7 linewidth=.7,
alphamc.d)
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https://github.com/gboeing/osmnx

ample of computed velocities

Velocities finea 11 - mezzo 3063
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tlier removal

efore proceeding with the time analysis, the outliers were removed b

ating all the records:

1. whose At are higher than 99.5t" percentile and lower than 0.5 (statist
not significant)

2. characterized by a velocity higher than 5 times the mean

histo dt linea 11

e

oscumences [-]

S0 100 150 200 250 300
ot velugs [3]
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tlier removal

efore proceeding with the time analysis, the outliers were removed by
ating all the records:

1. whose At are higher than 99.5t" percentile and lower than 0.5 (statisti
not significant)

2. characterized by a velocity higher than 5 times the mean

histo dt linea 11
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e 11: velocities

fter the outlier removal, the reconstructed path follows more closely the
ne route: the longest arrows, probably due to the bus routes from and t
epot, are eliminated

Velocities linea 11  all data
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e 11: velocities

fter the outlier removal, the reconstructed path follows more closely the
ne route: the longest arrows, probably due to the bus routes from and t
epot, are eliminated
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mporal analysis

> Once the outliers were removed, a temporal analysis was performed

» The data were divided into working and weekend days, considering
following time slots:

» 0-5

» 5-7

»7-9

» 9-11
» 11-13
» 13-15
» 15-17
» 17 - 19
» 19-21
> 21 -24
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e 11: time slot velocities in working days

Velocities linea 11 giorni lavorativi
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e 11: time slot velocities in weekend days

Velocities linea 11  giorni festivi
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e 11: velocities in the time slot 17 - 19

Velocities linea 11 fascia oraria 17 - 19 giorni lavorativi
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e 11: velocities in the time slot 17 - 19

Velocities linea 11 fascia oraria 17 - 19 giorni festivi
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nsiderations

can be noticed that:

» the highest velocities occur at night and in late evening, with a lo
peak shortly after the lunch hour

> the lowest velocities occur during the peak hours, in correspondence o
the office entrance and exit hours

> the differences between working and weekend days are more evident in
the peak hour time slots

» during 0-5 and 21-24 time slots the difference is small, since in these hours
the traffic level is significantly lower also in the working days

i 5
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e 12: velocities

Velocities_linea 12 all data

45.08
45.07

45.06

7.58 7.60 7.62 7.64 7.66
longitude

.
PRI PROUELT: LRAAN GEOmatics for Bk Information Genenatian, Dato Assessmend and Technology Awareness @ m ‘

s 8 8
velocities [km/h]

[
f=1



e 12: velocities
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e 12: At histo

histo dt linea 12
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dt values [s]
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e 12: time slot velocities in working days

Velocities linea 12 giorni lavorativi
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e 12: time slot velocities in weekend days

he line is not active on Sundays

Velocities linea 12 giorni festivi
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e 13: velocities
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e 13: velocities
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e 13: At histo

histo dt linea 13
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ea 13: time slot velocities in working days

Velocities linea 13 giorni lavorativi
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ea 13: time slot velocities in weekend days

he line is not active on Sundays

Velocities linea 13 giorni festivi

15
14
- e,
g N
13 e
z *; .
v . ‘\\
% 12 . P pomare-
> o i i,
" 1 —
1 s o
—e- vel mean k4 -4 e
—e- vel median -t
10 >
w ~ o — m w ~ o — =
' 1 Y - Rl - - - ™~ ™~
s Y ,._ ' A , s ) i .
Ll - ) ) ~ @ -
— - — — ~

'_'.
Fasce orarie [h]

PRI PROUELT: LRAAN GEOmatics for Bk Information Genenatian, Dato Assessmend and Technology Awareness @ m



e 39: velocities

Velocities linea 39 all data a0
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e 39: velocities
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e 39: time slot velocities in working days

Velocities linea 39 giorni lavorativi
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ea 39: time slot velocities in weekend days

Velocities linea 39 giorni festivi
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e 39: velocities in the time slot 13 - 15

Velocities linea 39 fascia 13 - 15 giorni lavorativi
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e 39: velocities in the time slot 13 - 15
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en issues

» To deepen the temporal analysis
» Presence of velocities not referable to the actual path of the lines
» To assign the velocities to the line network topology

Necessity to obtain graphs describing the path of every line
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Thank you for your kind attention!



