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Trafficlab, founded in 2007 as an engineering firm, is today a company operating in
the field of traffic and road safety.

It offers the most modern technologies to provide innovative and advanced
solutions to respond to the needs of customers in terms of traffic planning and
control. Trafficlab is an innovative startup engaged in the sale of products and

solutions in the field of monitoring, planning and design of integrated traffic
systems.

The main lines of business are:

*  Traffic monitoring
*  Innovative products for the Smart City
*  Cloud platforms

We work daily with motorway authorities, private business companies, public
administrations, research bodies and universities.

Since 2008 we have joined into the European Road Safety Charter and are active
promoters of the ISO 39001 standard for traffic management.

We are part of the Italian Association for Traffic and Transport Engineering (AlIT),
we are members of the Board of Directors of the Italian Association of Road Safety
Professionals (AIPSS) and ordinary members of the National Association for
Telematics for Transport and security (TTS Italia).
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We use artificial intelligence algorithms (computer vision) for our automatic and
detailed traffic analysis thanks to the collaboration since 2013 with
DataFromSky® of which we actively participate in the development process and
best practices.

Thanks to our innovative solutions for traffic data monitoring, it is possible to
obtain detailed information on complex areas and with high data quality thanks to
the recognition of trajectories.

We propose a long-time UAV duration solutions specifically designed to allow
continuous monitoring without interruptions and in real time.

Thanks to our specific computer vision algorithms, it is possible to detect up to 7
vehicle categories (including pedestrians and cyclists) and it will soon be possible
to detect e-scooters as well. Speed, waiting times, origin/destination matrices, car
color, levels of service (LOS) and many other information are at your fingertips
thanks to the development of APIs.




A recent research (Observatory, 2020) has shown like as there are more than 16.7

million connected vehicles in Italy, equal to 40% of the cars circulating on the road.

FCD This information is available in the form of FCD - Floating Car Data or "black
boxes", used for locating and recording driving parameters for insurance purposes.

FLOATING CAR DATA The information, made anonymous to respect privacy procedures, makes it

possible to acquire data in real time throughout the European territory and to
process historical traffic statistics.

Thanks to specific agreements with data providers, we can provide our customers

with aggregated and disaggregated data in order to analyze speed, travel times,
delays and traffic estimates over very large areas and for each single road.
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CASE STUDY
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Our case study is a roundabout localized in the suburban area in the Turin area
(Rivalta di Torino) between the S.P. 174 of Borgaretto at km 2+080 and the
intersection with the S.P. 6 Dir 9 of Pinerolo.

The Metropolitan City of Turin engaged our technical team to discover the best
design implementation to fix queue issue into different arms of existent
roundabout.

In order to provide an innovative traffic data monitoring system, advanced
proposals for aerial video image analysis with computer vision software, as
described

in the next paragraph are been proposal. In order to take advantage of the
instrumentation already available in situ, it was made on the same day a
photogrammetric survey of the area in question.

Thanks to Floating Car Data we can explore the pandemic generated by Covid-19,
the consequent blocking of road traffic and the slow current resumption, need
important further evaluation. Finally, thanks to video detailed survey, data acquired
can help the engineer to develop more accurate microscopic traffic models to
detect the behavioral parameters for every class of vehicle, for every lane for every
survey.



Thank to photogrammetry methodology, we flight with an UAV over the
roundabout, take 224 aerial photo, 30 ground control point (GPS) and we obtain a
precise 3D model with a DEM (Digital Elevation Model) and Georeferenced
orthomosaic. The mean XYZ error are very low [0.0140-0.2218-0.0268] meters
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FLIGHT #2

Original video:
resolution 2k (2048x1080) @30 fps

Elaborated video:
Id, trajectories, boxes, vehicles type,
complete OD matrix
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FLIGHT #2
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Analysed video:
Heatmaps (speeds and accelerations)

Analysed video:
Grid and point (queue time and distance)

Analysed video:
Heatmap of lane occupation
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Traffic survey before January 2020 are available from other monitoring and, in
general, to be considered in conditions of normal traffic.

The previously reported traffic surveys have been carried out in October 2022, it is
therefore necessary to reflect on any changes to the amount of traffic generated
by the pandemic. The pandemic generated by Covid-19, the consequent blocking
of road traffic and the slow current resumption, need important further evaluation.

Floating Car Data are being investigated for these reasons.

As far as the vehicular flows are concerned, it is clear that a calibration is necessary
with respect to flows made available and microsimulation validation will take place
by comparing FCD data TomTom®. In order, not only to calibrate the traffic model
on the entire survey area, to have a detailed view of travel times, speeds and
estimated flows is available pre Covid-19, our study makes available the FCD data
provided by TomTom®.

The platform allows you to analyze the following information for each road arc,
according to the TomTom (Multinet) road map standard, like as:

* Archid, toponym name, length, functional class

*  Average and median speed

*  Speed limit, speed percentiles and deviation standard;
* Travel time;

*  Sample size detected



FCD DATA

a,.‘\m TRAFFICLAB

\s
SMART TRAFFIC SOLUTIONS

et e [

U, CM 'I'orlm:\ 2020

onvizaon et ([T e versio: 200012

PEROET CORPICLRATION

riwalk;

e Caa by Ameckse veksen  Felative o 0000-600 T ————
oot T 11101
o — B

e

e T VUL W P [ RS S o

TomTom Move FCD portal

-
PSP =
T
[ v
R -

|

Traffic reduction estimation from FCD data

[ ]

B 2019-2020 (lockdown) W 2019-2020 M 2019-2021 W 2020-2021



P\
\
S
KA

S

%
B
P

TRAFFIC
MODEL

“TRAFFlCLAB

SMART TRAFFIC SOLUTIONS

Through the use of all huge of data, it is possible to simulate real scenarios large-
scale, able to represent mathematically, through the use of appropriate software,
realistic configurations of existing dynamic conditions. On the based on the level of
detail, the models can be divided into microscopic, macroscopic or mesoscopic.

In this case we implemented a microscopic model. Thanks to DataFromSky survey,
data acquired can help the engineer to develop more accurate models detecting
the behavioral parameters for every class of vehicle, for every lane for every
survey.

In this case we use that microscopic parameters for better estimate our traffic
model, directly extracted from analyzed video:

The acceleration ability of vehicles for each vehicle type [m/s/2]
The deceleration ability of vehicles for each vehicle type [m/s/2]
The driver imperfection (between 0 and 1)

The driver's reaction time in seconds (actually the minimum time gap)
Empty space after leader [m]

The vehicle's maximum velocity [m/s]

The vehicles expected multiplicator for lane speed limits

The deviation of the speed

Following-up time [sec]

Critical headway [sec]

Spacing [m]



All microscopic software modeller, uses an extension of the stochastic car-

TRAEEIC following model as default to compute vehicle's movement.
Speed, acceleration and deceleration of every single vehicle can't be the ones
MODEL desires, as if each of them was alone and free to choose its own free flow travel

speed. But the behavior of each driver is influenced by the other’s driving, even
more as the flow increases, and most of all by the leader’s.

In the car-following model the following vehicle has the maximum allowable speed
but ensuring it to avoid collision with the vehicle ahead.

vr(t) + vy(t)
b +7

Vsafe = Vi (t) + [.gn(t) - Fi(t)f]/

Where: g,,(t) = x;(t) — x¢(t) — minGap

Ve = Safety speed

g,(t) = distance between follower and leader
b = deceleration

X, = leader position

x¢ = follower position
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Scenario #0:
State of the art.

/V
2 lanes

Scenario #1:
Double incoming lane to fix queues issues.

& \ Scenario #2:
é": ) TSRAFFICC!‘UAOBS Insert bypass solution for arms with high
MART TRAFFIC SOLUTION | traffic volume.
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2 lanes

/V
2 lanes

2 lanes

\2 lanes

+1 meter

2 lanes

Scenario #3:
Similar to #1 with +1m circulatory roadway

Scenario #4:
All approaches with 2 lanes.



The simulation results demonstrate as following:

e The creation of direct bypass lanes does not bring such transport benefits to
make them economically sustainable; furthermore there would be impacts on
the runway cycle path under construction.

e Theonlyincrease in the circulatory roadway from the current 8 m to 9 m (limit
by law), would lead to an improvement of the entire node.

* In terms of benefits/costs, the solution that involves increasing the circulatory
roadway of + Tm and the doubling of the entrance lanes on all branches
(scenario #4) results in the best solution. Furthermore, this solution would be
achievable with limited interventions to the shoulder, the circulatory ring and
the traffic islands.

RESULTS

Parametrl (varlazionl % rispetto a 5C0) 5C1 SC2 SC3 SC4
Delay Time -32% -50% -52% | -47%
Density -22% -39% -3 | -32%
Flow -1% -1% -1%: -1%
Harmonic Speed 20%
IEM Emission - CO2 -9% -14% -16% | -14%
IEM Emission - NOx -16% -22% -23% | -21%
IEM Emission - PM -14% -20% -21% | -18%
IEM Emission - VOC -19% -29% -30% | -28%
IEM Emission - CO2 - Interurban -0% -14% -16% | -14%
IEM Emission - NOx - Interurban -16% -22% -23% | -21%
IEM Emission - PM - Interurban -14% -20% S21% | -18%
IEM Emission - ¥OC - Interurban -19% -29% 30% | -28%
Input Count -1% -1% 1% -1%
Input Flow -1% -1% 1% -1%
Max. Virtual Queue -63%
Mezn Queue g% | _eaw| oo | sew]
Mean Virtual Queue
Mumber of Lane Changes -1% -12% 3% -1%
MNumber of Stops -3% -27% 19% | -15%
Speed 8% 21% 23% 19%
Stop Time -40% -58% -59% | -54%
Total Distance Travelled -1% -1% 0% -1%
Total Distance Travelled (Vehicles Inside) -8% -8% -26% 1%
Total Number of Lane Changes -1% -2 4% 0%
Total Mumber of Stops -3% -19% -18% | -15%
Total Travel Time -22% -33% -3 -31%
Total Travel Time (Vehicles Inside) -59% -66% -E
@ 0 dLAR e e
‘é’?e:’ SMART TRAFFIIC SOLUTIONS Wehicles Waiting to Enter
Waiting Time in Virtual Queue - All
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The main goal of this presentation was to demonstrate how the use of innovative
instruments and methods for the study of traffic are really applicable.

e Thereis no single innovative instrumentation that covers all the modalities
monitoring: there are different solutions for the different study purposes.

e Covid-19 has given a strong impulse, almost an requirement, to use tools and
innovative technological solutions for the study of road traffic.

e The market proposals are mature and are almost all within the plateau
productivity with costs compatible with market demands.

*  We are not worry to try and test new solutions, the most important thing is to
share the results (negative or positive).



TRAFFICLAB

INNOVATIVE & SMART TRAFFIC SOLUTIONS

Trafficlab S.r.l.
A‘I‘\ 9 Corso Piave 30 - 12051 ALBA (CN) - ITALY

s«\"“ TRAFFi CLAB phone no. +39.173.471157

Aver SMART TRAFFIC SOLUTIONS www.trafficlab.eu | info@trafficlab.eu



	Roundabouts in Europe�SESSION 1: Conventional Roundabouts
	profile
	DFS�data from sky
	FCD�floating car data
	CASE STUDY
	MAIN GOAL
	flight #1
	flight #2
	flight #2
	fcd data
	fcd data
	traffic model
	traffic model
	traffic model
	traffic model
	results
	CONCLUSIONS
	results
	TRAFFICLAB�INNOVATIVE & SMART TRAFFIC Solutions

