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e high latency

® [privacy concerns

e do not exploit efficiently the geo-localised nature of the
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Mobility Platforms Problem & Challenges W

cloud-centric solutions are sub-
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e Mobility issues affect all major cities worldwide

e congestion at intersections

e pathfinding complicated by contingencies (e.g. road work, collisions)

e parking by trial-and-error

e unprepared for electric and connected vehicle revolution

e Socio-economic cost for public administrators and citizens

Coordination of Autonomous Vehicles:
Taxonomy and Survey

STEFANO MARIANI, GIACOMO CABRI, and FRANCO ZAMBONELLI, Universita degli Studi
di Modena e Reggio Emilia

In the near future, our streets will be populated by myriads of autonomous self-driving vehicles to serve our
diverse mobility needs. This will raise the need to coordinate their movements in order to properly handle
both access to shared resources (e.g., intersections and parking slots) and the execution of mobility tasks
(e.g., platooning and ramp merging). The aim of this paper is to provide a global view of the coordination
issues and the related solutions in the field of autonomous vehicles. To this end, we firstly introduce the
general problems associated with coordination of autonomous vehicles, by identifying and framing the key
classes of coordination problems. Then, we overview the different approaches that can be adopted to deal
with such problems, by classifying them in terms of the degree of autonomy in decision making that is left to
autonomous vehicles during the coordination process. Finally, we overview some further research challenges
to address before autonomous coordinated vehicles can safely hit our streets.
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Intelligent Systems Reference Library: ¢ @ Springer link

Marco Picone
Stefano Busanelli
Michele Amoretti
Francesco Zanichelli
Gianluigi Ferrari

Advanced Technologies
for Intelligent
Transportation Systems
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Integration with
Autonomous and
Connected Vehicles

Edge Mobility Intelligence and data
analysis for (1) urban planning, (2)
crowd monitoring, (3) traffic flow
patterns and (4) road network
optimisation

Real-time & Low Latency
Smart City events updates
and Notifications
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e Cognitive mobility

e |et people get notifications about road network state

e real-time
e J|ocation-relevant
e can also be applied directly to vehicles themselves if

(semi-)autonomous!

e |et administrators focus on mobility data analysis and

urban planning

e crowd monitoring
e traffic flow patterns

e road network optimisation
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- Designed & Implemented Architecture

.droidconitaly
MEC Location API
City & Road Events
A (e.qg., Traffic, Accidents, Parking, etc ..)
> — Real-Time
o RSU City & Road Location Data
Events

Digital Twin

) ®
Road Side Units
(RSUs)

—

Notification & Configurations

Edge Traffic
Information

System
(E-TIS)

Consumer

Producer

Telemetry (Lat, Lng, Events)

oA
.

Vehicles
(e.g. with Android Auto)

Vehicle
Digita| Twin Relevant Geo
Referenced

Alerts & Notifications

—

Geo Referenced
Alerts & Notifications

Ay U0 Edge Applications

‘ Producer App

Open

OPEN NETWORK EDGE SERVICES SOFTWARE

Edge Node
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APls &
Microservices

EAA API

EA API

‘ Consumer App
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e The application is designed to provide two types of Edge services on top of the MEC

infrastructure:

- Vehicle Digital Twin (VDT) and Road Side Unit Digital Twin (RSU-DT):
>~ (Create a uniformed abstraction layer handling the heterogeneity of physical devices
> Maintain a secure communication channel between physical and digital counterparts

>~  Extend the features of the physical device moving integration responsibility and complexity

to the digital replica (e.g., connectors, protocols, data structure etc ...)

- Mobility Intelligence: Extend MEC Location API through an Intelligent Edge Layer able to

provide:

>~ Data classification in order to understand through mobility patterns if a device is a traditional

,,,,,

vehicle, a pedestrian or a micro-mobillity user

>~ Mobility flows estimation and anomaly detection related to traffic congestion or unexpected

gathering of people in public places, parking areas or other Point of Interest (Pol) e A \ LE
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Open é{) “
open NErwonK eoGe services sorrwaRe e 5G Digi tal Twin
S e . [NEW] Open-Ness Connector (Vehicles, Parking Areas, Traffic
Library Monitoring etc ...)

Edge Application API

https://github.com/openness-4-java  Edge Application Authentication API
Location API

White Label Digital Twin Library
https://github.com/wldt

Cognitive
Mobility Engine

Connected
Vehicle

.droidconitaly
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W GitLab Projects v  Groups v  More v v Search or jump to...

UniMore - Droidcon @ UniMore - Droidcon 2020
2020

1 Group overview UniMore - Droidcon 2020 & Qv New subgroup ]
e  Group ID: 9483353 Leave group
Details Android Vehicular
Activity Subgroups and projects Shared projects Archived projects Search by name Name Application Demo
o ( ( i [l A android-vehicle-application [ %0 1 day ago
Open = .
OPEN NETWORK EDGE SERVICES SOFTWARE Q\J/ et|s-°penness &
[l E . . . % 0 1 day ago
) Edge Traffic Information System emulated to exploit Openness 5g platform
OpenNess Connector Library
Edge Application AP [1 O openness-connector [ L 1 month ago
Edge Application Authentication API
Location API
[l O openness-consumer-demo [ % 0 3 weeks ago \,_LL p
o =
o - - ? @ Fo
v Analvi [l O openness-producer-demo (3 % 0 1 month ago TI‘K
1 Analytics
! Cognitive Mobility
RSU-digitaltwin & Enai
gine
Digital twin of an emulated Road Side Unit, connected to Openness platform for pro... :
& Members W R iqital twin of lated d Sid : dto O |atf f % 0 4 days ago
(Edge Traffic
= : Inf i
0 PRY rsu-emulator 8 * 0 1 week ago nformation System)
vehicle-digitaltwin 5
NV Digital twin of an emulated vehicle, connected to Openness platform for consuming... * 0 S days ago
Digital Twins & [l V vehicle-emulator {3 % 0 3 weeks ago

Emulator Applications
(Road Side Units & Vehicles)
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Technical perspective Socio-economical perspective

e real-time & low latency communications e reduce traffic congestions, speed up parking

e service migration close to things and vehicles (“follow- management and optimize public electric charging
me”) stations

¢ |ocalised services provided only where/when relevant e relief drivers from cognitive overhead and “too-

e support integration and interoperability among services, much-information”

things and people

e help municipalities for: ﬂ

Local
Administrations

e easy development and deployment (automatic digital

e Uurban planning
twin creation)

crowd monitorin
e security & privacy between physical and digital ¢ 9

counterparts e traffic & parking flow patterns

e Edge data analysis and forecasting e road network optimisation

droidcon MEC Hackathon - 2020 - UniMoRe Team
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OpenNess Connector Library
MEC OpenNESS Deployment
Demo Android Application

A short video has been shared to show the deployment, running applications and library usage
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https://qithub.com/openness-4-java

O Search or jump to...

Pull requests Issues Marketplace Explore

OpenNESS-4-Java

Java Connector for the Open Network Edge Services Software APIs

(] Repositories 3 &) Packages . People 2 2. Teams ['l] Projects 5! Settings

Find a repository... Type: All ~ Language: All ~

openness-connector
Java Connector for the Open Network Edge Services Software APIs

java api edge computing mec openness 5g

@ava F0o wo (o 110 updated 3 minutes ago

openness-consumer-demo

Java Project using the OpenNess4J Library to create a Demo Consumer
Application

java ot consumer edge computing mec  openness

@iava %o wWwo (@Oo 110 uUpdated 14 minutes ago

openness-producer-demo

Java Project using the OpenNess4J Library to create a Demo Producer
Application

java ot edge producer computing mec  openness

@iava %o wWwo (o 110 uUpdated 18 minutes ago

OpenNESS4J - Java Connector for OpenNess APIs

Customize pins m

Top languages

® Java

Most used topics Manage
computing edge java mec

openness

People 25>

Invite someone

g Alpha Version Released Today !
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MEC OpenNESS Edge Node

J-ssh/smariat —149x45 # sm — root@openn

p—— le:~ — ssh -L 7443

666667, altitude=0.0, ﬁfovider 'location_provider_file'}, parkingLotLimit=30, occupiedParkingLotN*

° s
or{latitude=44.79353446666667, longitude=10.31329296
umber=19, freeParkingLotNumber=11}}}

14:53:53.232 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject - it.unimore.dipi.rsu/com:iot:it.unimore.dipi.rsu:0f4deb7e-efa9-4007-84d0-6F976cf3ec

. sh 32:443 i ~,
14:56:43.269 [HttpClient@77d67cf3-57] DEBUG i.u.d.i.o.c.EdgeApplicationConnector -
14:56:43.269 [HttpClient@77d67cf3-57] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - {"

scription":"ETIS service","endpoint_uri":"http://eaa.openness:7070/api/etis/event/","status" eady", "notifications":[{"name":"parking", "version":"0.

Droidcon MEC Server Deployment

ucket -p

ke
Post Service — Target Url: https://eaa.openness/services
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OPEN NETWORK EDGE SERVICES SOFTWARE

149x45 ngle:~ — ssh -L 7443:

L]

.28445434570312 m]
14:57:58.543 [Timer-0] INFO i.u.d.v.d.VehicleMgttSmartObject - fleet/vehicle/com:iot:vehicle:vehicle@001/telemetry/gps: TelemetryMessage{timestamp=1
606402678543, type='iot:sensor:gps', dataValue=LocationDescriptor{latitude=44.78522568333334, longitude=10.29477116666667, altitude=85.28445434570312

etis—openness-demo", "namespac etis—openness"}, "de

99/telemetry/resource/parking: TelemetryMessage{timestamp=1606402433232, type='iot:sensor:parkingarea', dataValue=ParkingAresStatusDescriptor{gpsLoca
tionDescriptor=LocationDescriptor{latitude=44.79353446666667, longitude=10.31329296666667, altitude=0.0, provider='location_provider_file'}, parkingL
otLimit=30, occupiedParkingLotNumber=21, freeParkingLotNumber=9}}

14:53:53.232 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject — Posting event to notification service...

14:53:53.232 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector — Post Notification - Target Url: https://eaa.openness/notifications

14:53:53.232 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - {"name":"parking","version":"0.0.1","payload":{"timestamp":1606402433232,"type
iot:sensor:parkingarea","data":{"gpsLocationDescriptor":{"latitude":44.79353446666667,"longitude":10.31329296666667,"altitude":0.0, "provider":"locati
on_provider_file"}, "parkingLotLimit":30, "occupiedParkingLotNumber":21,"freeParkingLotNumber":9}}}

14:53:53.270 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Posting Notifications Response Code: 202

14:53:53.270 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject — ... notification posted —> Notification{name='parking', version='0.0.1', payload=
TelemetryMessage{timestamp=1606402433232, type='iot:sensor:parkingarea', dataValue=ParkingAresStatusDescriptor{gpsLocationDescriptor=LocationDescript
or{latitude=44.79353446666667, longitude=10.31329296666667, altitude=0.0, provider='location_provider_file'}, parkingLotLimit=30, occupiedParkingLotN
umber=21, freeParkingLotNumber=9}}}

14:54:03.232 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject - it.unimore.dipi.rsu/com:iot:it.unimore.dipi.rsu:0f4deb7e-efa9-4007-84d0-6F976cf3ec
99/telemetry/resource/parking: TelemetryMessage{timestamp=1606402443232, type='iot:sensor:parkingarea', dataValue=ParkingAresStatusDescriptor{gpsLoca
tionDescriptor=LocationDescriptor{latitude=44.79353446666667, longitude=10.31329296666667, altitude=0.0, provider='location_provider_file'}, parkingL
otLimit=30, occupiedParkingLotNumber=22, freeParkingLotNumber=8}}

14:54:03.232 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject - Posting event to notification service...

14:54:03.232 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Post Notification - Target Url: https://eaa.openness/notifications

14:54:03.232 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - {"name":"parking","version":"0.0.1","payload":{"timestamp":1606402443232,"type":"
iot:sensor:parkingarea", "data":{"gpsLocationDescriptor":{"latitude":44.79353446666667,"longitude":10.31329296666667,"altitude":0.0,"provider":"locati
on_provider_file"}, "parkingLotLimit":30, "occupiedParkingLotNumber":22, "freeParkingLotNumber":8}}}

0.1","description":"rsu-digitaltwin-demo:rsu—-digitaltwin"}],"info":""}

14:56:43.305 [HttpClient@77d67cf3-57]1 DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Posting service Response Code: 200

14:56:43.305 [HttpClient@77d67cf3-57]1 INFO i.u.d.e.p.RsuNotificationsHandle - incoming 'parking' from 'EdgeApplicationServiceUrn{id='rsu-digitaltwi

n-demo', namespace='rsu-digitaltwin'}' (0.0.1) -> {"timestamp":1606402603234,"type":"iot:sensor:parkingarea","data":{"gpsLocationDescriptor":{"latitu
144 .79353446666667, "longitude" :10.31329296666667,"altitude":0.0, "provider":"location_provider_file"}, "parkinglLotLimit":30, "occupiedParkingLotNumbe
13, "freeParkingLotNumber":17}}

14:56:43.305 [HttpClient@77d67cf3-57]1 INFO i.u.d.e.p.RsuNotificationsHandle - forwarding 'parking' to subscribers...

14:56:43.305 [HttpClient@77d67cf3-57]1 DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Post Notification - Target Url: https://eaa.openness/notifications

14:56:43.305 [HttpClient@77dé67cf3-57]1 DEBUG i.u.d.i.o.c.EdgeApplicationConnector - {"name":"parking" i 0.0.1", "payload":{"timestamp" :1606402

603234, "type":"iot:sensor:parkingarea","data":{"gpsLocationDescriptor":{"latitude":44.79353446666667,"longitude":10.31329296666667,"altitude":0.0, "pr

ovider":"location_provider_file"}, "parkinglLotLimit":3@, "occupiedParkingLotNumber":13,"freeParkingLotNumber":17}}}

14:56:43.342 [HttpClient@77d67cf3-57]1 DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Posting Notifications Response Code: 202

14:56:43.342 [HttpClient@77d67cf3-57]1 INFO i.u.d.e.p.RsuNotificationsHandle - ...'parking' forwarded -> {"timestamp":1606402603234,"type":"iot:sens

or:parkingarea","data":{"gpsLocationDescriptor latitude":44.79353446666667,"longitude":10.31329296666667,"altitude":0.0, "provider":"location_provi

der_file"}, "parkingLotLimit":30, "occupiedParkingLotNumber":13, "freeParkingLotNumber":17}}

14:56:53.269 [HttpClient@77d67cf3-53] INFO i.u.d.e.p.RsuNotificationsHandle - Message got: {"name":"parking","version":"0.0.1","payload":{"timestamp
606402613234, "type":"iot:sensor:parkingarea", "data":{"gpsLocationDescriptor":{"latitude" :44.79353446666667,"longitude":10.31329296666667,"altitude

:0.0, "provider":"location_provider_file"}, "parkinglLotLimit":30, "occupiedParkingLotNumber":14,"freeParkingLotNumber":16}}, "producer":{"id":"rsu-digit

altwin-demo", "namespace":"rsu-digitaltwin"}}

14:56:53.269 [HttpClient@77d67cf3-53] INFO i.u.d.e.p.RsuNotificationsHandle - publishing ETIS service descriptor: EdgeApplicationServiceDescriptor{

serviceUrn=EdgeApplicationServiceUrn{id='etis—-openness-demo', namespace='etis-openness'}, description='ETIS service', endpointUri='http://eaa.opennes

s:7070/api/etis/event/', status='ready', notificationDescriptorList=[EdgeApplicationServiceNotificationDescriptor{name="'parking', version='0.0.1', de

scription='rsu-digitaltwin-demo:rsu-digitaltwin'}], info='"""'}...

, provider='location_provider_file'}}

14:57:59.542 [Timer-0] INFO i.u.d.v.r.GpsGpxSensorResource - iot:sensor:gps —-> Lat: 44.78516516666667, Lng: 10.29475611666667, Altitude: Optionall[85
.28445434570312 m]

14:57:59.542 [Timer-0] INFO i.u.d.v.d.VehicleMgttSmartObject — fleet/vehicle/com:iot:vehicle:vehicle@@01/telemetry/gps: TelemetryMessage{timestamp=1
606402679542, type='iot:sensor:gps', dataValue=LocationDescriptor{latitude=44.78516516666667, longitude=10.29475611666667, altitude=85.28445434570312
, provider='location_provider_file'}}

14:58:00.504 [Timer-1] INFO i.u.d.v.d.VehicleMgttSmartObject — fleet/vehicle/com:iot:vehicle:vehicle@@01/telemetry/battery: TelemetryMessage{timesta
mp=1606402680504, type='iot:sensor:battery', dataValue=-1598.9494344683026}

14:58:00.542 [Timer-0] INFO i.u.d.v.r.GpsGpxSensorResource - iot:sensor:gps —-> Lat: 44.78504618333334, Lng: 10.2947202, Altitude: Optionall85.284420
0134277 m]

14:58:00.542 [Timer-0] INFO i.u.d.v.d.VehicleMgttSmartObject - fleet/vehicle/com:iot:vehicle:vehicle@001/telemetry/gps: TelemetryMessage{timestamp=1
606402680542, type='iot:sensor:gps', dataValue=LocationDescriptor{latitude=44.78504618333334, longitude=10.2947202, altitude=85.2844200134277, provid
er='location_provider_file'}}

14:58:01.542 [Timer-0] INFO i.u.d.v.r.GpsGpxSensorResource - iot:sensor:gps —-> Lat: 44.78498741666667, Lng: 10.29470238333333, Altitude: Optionall[85
.28440475463867 m]

14:58:01.542 [Timer-0] INFO i.u.d.v.d.VehicleMgttSmartObject — fleet/vehicle/com:iot:vehicle:vehicle@@01/telemetry/gps: TelemetryMessage{timestamp=1
606402681542, type='iot:sensor:gps', dataValue=LocationDescriptor{latitude=44.78498741666667, longitude=10.29470238333333, altitude=85.28440475463867
, provider='location_provider_file'}}

14:58:02.542 [Timer-0] INFO i.u.d.v.r.GpsGpxSensorResource — iot:sensor:gps -> Lat: 44.78492813333335, Lng: 10.29468453333333, Altitude: Optional[85
.28438568115234 m]

14:58:02.542 [Timer-0] INFO i.u.d.v.d.VehicleMgttSmartObject - fleet/vehicle/com:iot:vehicle:vehicle@001/telemetry/gps: TelemetryMessage{timestamp=1
606402682542, type='iot:sensor:gps', dataValue=LocationDescriptor{latitude=44.78492813333335, longitude=10.29468453333333, altitude=85.28438568115234
, provider='location_provider_file'}}

14:54:03.267 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Posting Notifications Response Code: 202

14:54:03.267 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject - ... notification posted -> Notification{name='parking', version='0.0.1', payload=
TelemetryMessage{timestamp=1606402443232, type='iot:sensor:parkingarea', dataValue=ParkingAresStatusDescriptor{gpsLocationDescriptor=LocationDescript
or{latitude=44.79353446666667, longitude=10.31329296666667, altitude=0.0, provider='location_provider_file'}, parkingLotLimit=30, occupiedParkingLotN
umber=22, freeParkingLotNumber=8}}}

14:54:13.232 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject — it.unimore.dipi.rsu/com:iot:it.unimore.dipi.rsu:0f4deb7e—efa9-4007-84d0-6f976cf3ec
99/telemetry/resource/parking: TelemetryMessage{timestamp=1606402453232, type='iot:sensor:parkingarea', dataValue=ParkingAresStatusDescriptor{gpsLoca
tionDescriptor=LocationDescriptor{latitude=44.79353446666667, longitude=10.31329296666667, altitude=0.0, provider='location_provider_file'}, parkingL

r":14,"freeParkingLotNumber":16}}
14:56:53.306 [HttpClient@77d67cf3-53]1 INFO
14:56:53.306 [HttpClient®77d67cf3-53]1 DEBUG

14:54:13.232 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject - Posting event to notification service...

14:54:13.232 [Timer-0] DEBUG i.u.d o.c.EdgeApplicationConnector — Post Notification - Target Url: https://eaa.openness/notifications

14:54:13.232 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - {"name":"parking","version":"0.0.1","payload":{"timestamp":1606402453232,"type":"
iot:sensor:parkingarea","data":{"gpsLocationDescripto "latitude":44.79353446666667,"longitude":10.31329296666667,"altitude":0.0, "provider":"locati
on_provider_file"}, "parkingLotLimit":30, "occupiedParkingLotNumber":23, "freeParkingLotNumber":7}}}

i
i.u.

14:54:13.268 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject - ... notification posted -> Notification{name='parking', version='0.0.1', payload=
TelemetryMessage{timestamp=1606402453232, type='iot:sensor:parkingarea', dataValue=ParkingAresStatusDescriptor{gpsLocationDescriptor=LocationDescript
or{latitude=44.79353446666667, longitude=10.31329296666667, altitude=0.0, provider='location_provider_file'}, parkinglLotLimit=30, occupiedParkingLotN
umber=23, freeParkingLotNumber=7}}}

or:parkingarea","data":{"gpsLocationDescriptor

oad Side Unit (RSU
Digital Twin Container

.u.d.e.p.RsuNotificationsHandle -
o]

14:56:53.269 [HttpClient@P77d67cf3-53]1 DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Post Service — Target Url: https://eaa.openness/services
14:56:53.269 [HttpClient@77d67cf3-53] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - {"urn":{" tis—openness—demo", "namespac
scription":"ETIS service","endpoint_uri":"http://eaa.openness:7070/api/etis/event/","status" eady","notifications":[{"name":"parking", "version
0.1","description":"rsu-digitaltwin-demo:rsu-digitaltwin"}]1,"info"
14:56:53.306 [HttpClient@77d67cf3-53]1 DEBUG i.u.d.i.o.c.EdgeApplicationConnector — Posting service Response Code: 200
14:56:53.306 [HttpClient@77d67cf3-53] INFO i.u.d.e.p.RsuNotificationsHandle -
n-demo', namespace='rsu-digitaltwin'}' (0.0.1) -> {"timestamp":1606402613234,"type":"iot:sensor:parkingarea","data":{"gpsLocationDescriptor":{"latitu
otLimit=30, occupiedParkingLotNumber=23, freeParkinglLotNumber=7}} de":44.79353446666667,"longitude" :10.31329296666667,"altitude":0.0, "provider":"location_provider_file"}, "parkinglLotLimit":30, "occupiedParkingLotNumbe

Edge Traffic Information System
Container

incoming 'parking' from 'EdgeApplicationServiceUrn{id='rsu-digitaltwi

forwarding 'parking' to subscribers...

o.c.EdgeApplicationConnector - Post Notification - Target Url: https://eaa.openness/notifications
14:56:53.306 [HttpClient@77d67cf3-53] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - {"name":"parking'
613234, "type":"iot:sensor:parkingarea", "data":{"gpsLocationDescriptor":{"latitude"
14:54:13.268 [Timer-0] DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Posting Notifications Response Code: 202 ovider":"location_provider_file"}, "parkinglLotLimit":3@,"occupiedParkingLotNumber":14,"freeParkingLotNumber":16}}}
14:56:53.342 [HttpClient@77d67cf3-53]1 DEBUG i.u.d.i.o.c.EdgeApplicationConnector - Posting Notifications Response Code: 202
14:56:53.342 [HttpClient@77d67cf3-53]1 INFO i.u.d.e.p.RsuNotificationsHandle -

144.79353446666667, "longitude" :10.31329296666667, "altitude":0.0,"pr

...'parking' forwarded -> {"timestamp":1606402613234,"type":"iot:sens
144.79353446666667,"longitude":10.31329296666667,"altitude":0.0, "provider":"location_provi
der_file"},"parkingLotLimit":30, "occupiedParkingLotNumber":14,"freeParkingLotNumber":16}}

14:58:03.269 [HttpClient@47db5fa5-53]1 INFO i.u.d.v.p.EtisNotificationsHandle - Message got: {"name":"parking","version":"@.0.1","payload":{"timestam
1606402683234, "type":"iot:sensor:parkingarea", "data":{"gpsLocationDescriptor":{"latitude":44.79353446666667,"longitude o "altitud
0.0, "provider":"location_provider_file"}, "parkingLotLimit":3@, "occupiedParkingLotNumber":12,"freeParkingLotNumber":18}}, "producer":{"id

taltwin-demo", "namespace":"rsu-digitaltwin"}}

14:58:03.343 [HttpClient@P47db5fa5-56]1 INFO i.u.d.v.p.EtisNotificationsHandle — Message got: {"name":"parking","version":"0.0.1","payload":{"timestam
1606402683234, "type":"iot:sensor:parkingarea", "data":{"gpsLocationDescriptor":{"latitude":44.79353446666667,"longitude" :10.31329296666667,"altitud

e":0.0, "provider":"location_provider_file"}, "parkingLotLimit":30, "occupiedParkingLotNumber":12,"freeParkingLotNumber":18}}, "producer":{"id":"etis-ope

nness—-demo", "namespace":"etis—openness"}}

14:58:03.542 [Timer-0] INFO i.u.d.v.r.GpsGpxSensorResource - iot:sensor:gps —-> Lat: 44.78480973333333, Lng: 10.29464331666667, Altitude: Optionall[85

.28435516357422 m]

14:58:03.542 [Timer-0] INFO i.u.d.v.d.VehicleMgttSmartObject - fleet/vehicle/com:iot:vehicle:vehicle@@01/telemetry/gps: TelemetryMessage{timestamp=1

606402683542, type='iot:sensor:gps', dataValue=LocationDescriptor{latitude=44.78480973333333, longitude=10.29464331666667, altitude=85.28435516357422

, provider='location_provider_file'}}

14:58:04.543 [Timer-0] INFO i.u.d.v.r.GpsGpxSensorResource — iot:sensor:gps -> Lat: 44.7847983, Lng: 10.29446211666667, Altitude: Optional[85.284172

05810547 m]

14:58:04.543 [Timer-0] INFO i.u.d.v.d.VehicleMgttSmartObject - fleet/vehicle/com:iot:vehicle:vehicle@001/telemetry/gps: TelemetryMessage{timestamp=1

606402684543, type='iot:sensor:gps', dataValue=LocationDescriptor{latitude=44.7847983, longitude=10.29446211666667, altitude=85.28417205810547, provi

der="'location_provider_file'}}

etis—openness"}, "de

":1606402

Vehicle
Digital Twin Container

External Connected Development Machine

(resourceEntry.getValue().getType().equals(ParkingAreaSensorResource. NA{
ParkingAreaSensorResource parkingAreaSensorResource = (ParkingAreaSensorResource)resourceEntry.getValue();
parkingAreaSensorResource.addDataListener( {

@0verride
onDataChanged(SmartObjectResource<ParkingAresStatusDescriptor> resource, ParkingAresStatus|
{
publishTelemetryData(String.format(
TelemetryMessage<

resourceEntr
>( 3
updatedvalue))
(MgttException | JsonProcessingException e) {

Emulator ei

16:04:51.617 [Timer-0] INFO i.u.d.rsu.device.RsuMgttSmartObject - Publishing to Topic: rsu/com:iot:rsu:29df1289-57aa-49d3-b212-d2bad2e32447/telemetry/
{
"timestamp" : 1606403091617,
"type" : "iot:sensor:parkingarea"
“data" : {
"gpsLocationDescriptor" : {
"latitude" : 44.79370936666665,
"longitude" 10.31502656666667,
"altitude" 0.0,
"provider" : "location_provider_file"
b
"parkingLotLimi : 30,
"occupiedParkingLotNumber" : 11,
"freeParkingLotNumber" : 19

atitude" :
"longitude" :

"altitude"

“provider" :

}
+

(resourceEntry != M

(resourceEntry.getValue().getType().equals(GpsGpxSensorResource.
resourceEntry.getValue() .addDataListener( {
@override

) || resourceEntry.getValue().g

onDataChanged (SmartObjectResource smartObjectResource, Object updatedValue) {
1{
publishTelemetryData(String.format(
TelemetryMessage( =
smartObjectResource.getType()
updatedvalue))
(MgttException | JsonProcessingException e) {
.error( e.getlLocalizedMessage())

resourceEnte

Vehicle
Emulator

44,77188525,
10.31348566666667,

76.30282592773438,

"location_provider_file"

16:06:26.988 [Timer-8] INFO i.u.d.v.r.GpsGpxSensorResource - iot:sensor:gps -> Lat: 44.7719358, Lng: 10.31323288333333, Altitude: Optional[76.302562712
16:06:26.989 [Timer-8] INFO i.u.d.v.d.VehicleMgttSmartObject - Publishing to Topic: fleet/vehicle/com:iot:vehicle:vehicle®001/telemetry/gps

{

"timestamp" :

: "iot:sensor:gps",

H

"latitude" :
"longitude" :
"altitude" :
"provider" :

1606403186989,

44.7719358,
10.31323288333333,

76.30256271362305,

"location_provider_file"
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