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Verona
C-ITS services infrastructures: projects & developments
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Profile

City of Verona

258,000 inhabitants (2023)
212,070 vehicles (2022)

1,2 average daily trips per person
380,000 trips per day

IS the first and so far the only ltalian City
where C-ITS have been tested on the field
INn a large scale demonstrator (GLOSA 62
Intersections with SWARCO using optical
fiber channel and 70 intersections with
SWARCO/DIGITRONICA using 3G/4G/LTE
channel) and in COMPASS4D 7th
Framework project with ETSI 4G RSU

IS also a key node of the Italian TEN being
at the junction of Autostrada del Brennero
and Autostrada Brescia-Padova with
several interactions.
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AUDIConnect (2011)
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 Compass4D: Energy Efficient Intersection

Service (EEIS)

e Green Light Optimal Speed Advisory
(GLOSA)

 Individual vehicles and platoon progression

 l1dling /7 stop support
« ENngine control and engine turn off
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Compass4D (2013-2015)

 Compass4D: Energy Efficient Intersection

Service (EEIS)
e Green Light Optimal Speed Advisory (GLOSA)

 Individual vehicles and platoon progression
 Idling /7 stop support

« Engine control and engine turn off
« Start delay prevention support

« Minimize time loss at the start of green
« Green light priority

« Increase of speed of selected vehicles (i.e

Emergency, Public Transport, Heavy Goods
Transport)

« Increase safety, reduce stops

Piloting Cooperative Services for Deployrment

Verona: test site & C-ITS services
infrastructures
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Compass4D: test on an urban route
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118 Vehicle emergency priority (2017)
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118 Vehicle emergency priority: overview
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118 Vehicle emergency priority: benefit evaluation

8

Trend of accidents
with ambulances
involved

Reduction
-86 %

2017 2018 2019 2020 2021 2022 2023
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ICTACART (2018-2019)

Use cases and Scenarios: Verona TS

SCN1.2: Smart Parking and loT management
« UC1l - Smart Parking & 10T services

SCN2.3: Dynamic adaptation of vehicle automation

level
« UC2 - Dynamic adaptation of vehicle automation
level based on infrastructure information
SCN3.1b: Virtual mirror to “see” surrounding traffic

« UCS3 - Intersection crossing (urban) & lane
merging (highway) — “virtual mirror”

SCN3.2: GLOSA (Green Light Optimized Speed Advisory)

e UCS3 - Intersection crossing (urban) & lane
merging (highway) — “virtual mirror”

CART

Verona: test site & C-ITS services
infrastructures

Via Venti Settembre

@b ) -

Buildings

Via Cantarane
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Verona: test site & C-ITS services infrastructures

Verona
C-Roads Italy 2: implementation of new services
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C-Roads Italy 2 — Verona test site: overview

Use cases di Verona:

1. RWW —Lane Closure

2. RWW — Road Closure

3. HLN — Traffic jam ahead warning

4. S| - Green Light Optimal Speed Advisory (GLOSA)
5. SI - Signal Phase and Timing Information (TTG)
6. Smart Routing (IVIM-based)

7. HLN - Emergency or prioritized vehicle approaching
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Use Cases: RWW-LC, RWW-RC, HLN-TJA

hMessaggi relativi al nodo Nodo_Verona

Tipo rotta Data inizio Data ultimo messaggio Totale  Attivi Stato Azioni
Incicent 29/4/2022, 12:35:05 Messun messaggio ricevuto 0 0
Gestione Attivita 20/4/2022, 12:35:05 Messun messaggio ricevuto 0 0
Trasporto Puk Condizioni atmosferiche, stradali e pubbliche 29/472022, 12:35:05 Messun messaggio ricevuto 0 0
Traffico Tipo
B Event ncil Ostruzione della carreggiata 29/4/2022, 12:35:05 Messun messagglo ricevuto 0 0
o | Attivi -
B e Lavori : Parcheggi - dati dinamici 29/4/2022, 12:35:05 11/11/2023, 21:38:57 g g E
Livello di . . . o _ _
Parchegqi - dati statici 29/4/2022, 12:35:05 11/1,/2023, 213917 15 15 <)
Lavaori ¢
Lavaorl stradali 29/4/2022, 12:35:05 18/5/2023, 09:2417 4 4 %)
Livello di —
Livello di servizio 29/4/2022, 12:35:05 Messun messaggio ricevuto 1 0 E
Gepis Tempo di viaggio 29/4/2022, 12:35:05 20/11/2023, 18:30:00 1 1 E
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~“Use Cases: SI-GLOSA, SI-TTG
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Stat Ultimo

10:46:34,
awertimento 31,/052023

16:32:39,
avvertimento 21/06/2023

16:33:54,
awartimenta 21/06/2023

16:33:35
ewertimento 21,/06/2023

12:08:30,
awertimanta 25052023

16:34:18,
awartimanta 21/06/2023

16:33:43,
awertimento 21,/06/2023

16:34:07.
awertimento 21/06/2023

16:33:29,
awartimanta 21/06/2023

16:33:21,
awertimento 21,/06/2023

aggiomamento

a

Messagio di srmong

Hardware status is "0K®, software status is "0K, network
facilities status is "0OK, certificate issue - for further
information please review the log file from monitoring service
Hardware status is "OK, software status is "OK, network
facilities status is "OK, certificate issue - for further
information please review the log file fram monitoring service
Hardware status is "0K’, software status is "0K, network
facilities status is "OK, certificate issue - for further
information please review the log file fram monitoring service
Hardware statua ia "0K°, aoftware status is "OK, netwaork
facilities status is "0K, certificate issue - for further
information please review the log file from monitoring senice
Hardwarne status is 0K, software status is "OK", netwaork
facilities status is "OK, certificate iasue - for further
information please review the log file fram monitoring service
Hardware status is "0K’, software status is "OK, netwark
facilities status is "0OK, certificate issue - for further
informaticn please review the log file from monitoring service
Hardware status ia "0K", software status is "0K, network
facilities status is "DK, certificate issue - for further
information please review the log file from monitoring service
Hardware status is "OK, software status is "OK, network
facilities status is "0K, certificate issue - for further
information please review the log file fram monitoring serice
Hardware status is "0K’, software status is "OK, network
facilities status is "0OK, certificale issue - for further
information please review the log file fram monitoring service
Hardware status is "0K’, software status is "0K", netwark
facilities status is "OK, certificate issue - for further
information please review the log file from monitoring service
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Use Case: SMART ROUTING (IVIM-based)
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Use Case: EPVA
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C-ITS Server: Verona messages

{(M) C-ITS Server x

@ Dashboard

VR Verona

<= ] Logout
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‘(M) C-ITS Server x
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<] Logout

Selected message
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P . =3 i s
5 2 : 2 A L
- P = e Fa -
e, 'l' e = L . =
d -3 = ., .
Ll - .T. { I:\.- -:'l\-
. = = = e 8
] = | —_ = -
g 0 = L - =
i 3 rs =
o . 2 & :
- W E _. N
Jl"' - .'\-\."' = = '.h'-.
oy e .\1'\-\..\' al_} Bt £ m _-\. - _-\._
E=3 A I._-\.'|- ral X g ~ 'r.._':'
..- . I lhjl ' ._ r- “;I
! i o ¥ A '-i-
[_l] III'L '-\.'|':" . 4
= . oprE § £
i 1 -;_.._ . '_-."-H" i = |
':J_ 1.-"| E 1 I:..\:_ I
i L i i
o | 'h:P- | ;
s .-_-..h' .I'-_::lIl L
[ 1§ ks S L
".':-._I '.\_l.i:" fH - .
-, e '.‘F
e Rt o
-
o =
n .
g “a
2 -
l'""\:_.
} |". L =
1 ‘q_ll'-.
| 9
v T
o —
i 'l e ﬂ ‘.ﬂ'
!
~LD & o hgp e = P
1."- L
4 JgoTe = s San Faola
- o = =
' -y A -
i ~ —
¥ i:."'-'- + E T
e (& =T ¥ia ¥ e -
.r'. ] FL¥ ._-\:I.- _—
[ T L -.-
- ":; i I =
- :
e = ' [ L
] | il -
. = r =1
" - = =
i 2 — z L1 k.
= - Bes ._l: ".i
ci = i
" L = = |
T & it 1 £ X
™ A7 o ' 5 )
- . — )
k. i = O —
-:- - 1 K ¥
2 [ | =
(3 - = &
L | i S
L & O ¥ i €
3 tn B = 230 Frar
'\"'\!l' '\l__! et df g
i = ¥
= e L]
[
- = O
. — o.
i i =
=3 ] ¢ £y
= b |
II I._ = | I'._I_:\. 'l. =
o T; oy i &
: ~fiida] & ~ Tl 3
( ITALY2 ITALY3 /{ :
25 NOV 2023 di Verona 17




(\ C-ROADS

ITALY2 ITALY3 /{

EVENTO FINALE 23 NOV 20235

Thank for your attention

Arch. Bruno Pezzuto
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