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lzvirzitie uzdevumi

* |zpétit viedo transporta sistemu komunikacijas
metodes

— sadarbibai gan starp atseviskiem transporta
lidzekliem (V2V)

— sadarbibai starp transporta lidzekliem un
specifisku celu infrastrukttru (V2I)

* jzpétit viedo sensoru un to tiklu tehnologiju
pielietojumus viedas transporta sistémas
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Kooperativa brauksana / GCDC

* Katrs pats par sevi versus sadarbiba kopiga

meérka sasniegSanai: Grand
Cooperative
— DARPA Urban Challenge E:ii:iln:
Lnatlenge
) 2

— Grand Cooperative Driving Challenge (GCDC

* GCDC organizatori:

— The Netherlands Organization for Applied N )
Scientific Research (TNO) ' R

— Eindhoven University of Technology (TU/e)
— Viktoria Swedish ICT
— Applus+ IDIADA

* GCDC projektu attistiba:
— sakums-05/2009
— pirmas sacensibas —05/2011
— otras sacensibas —06/2016
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Auto automatizacijas limeni

Automation €< Driver

Level 1

Driver is Driver is Driver must Driver does not Driver is not System can cope
continuously continuously monitor the have to monitor the  required during with all situations
exercising exercising system at all times; = defined use case automatically
longitudinal and longitudinal or must always be in during the entire
lateral control lateral control a position to |8yutunmcopo |ourney. No driver

resume control with all situations required.

automatically ina
detined use case.

System has
longitudinal and
Isteral control in a
specific use case.
Recognizes Its
performance limits
and requests
driver to resume
control with
sufficlent time

margin.

Level 0 Level2 Level3 Level 4 Level5
. Partial Conditional High Full
Driver Only Assisted Automation Automation Automation Automation

Level of aufomation* ssp *terms acc.to SAE draftJ3016

Coo perative

Driving
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GCDC 2016

 ES7.ietvarprogrammas projekts
— I-GAME FP7-ICT-2013-10
* Misija
— sekmeét realu uz bezvadu komunikacijam balstitu automatizétas
brauksanas risinajumu izveidi

 Uzdevumi

— funkcionalas arhitekttras izstrade

— arhitekttras parbaude heterogénu risinajumu sacensibas
* Aktivitates

— neklatienes telekonferences

— klatienes seminari

— kooperativas autobrauksanas sacensibas
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Scenarijs #1 — kooperacija uz sosejas
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Scenarijs #2 — kooperativs krustojums
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Scenarijs #3 — operativais transports
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Auto sensoru apakssistéma

 Prasibas

— pozicijas precizitate / distances
lidz citiem auto precizitate: A ¥ i
2DRMS<=1m T

Roll - - - deg Pitch: - - - deg

t
Packet[HCOM Chars | 1949544]

— atruma precizitate: <= 0.5 m/s | =

#5ats WEEEN
ase Dir [SAUsers\Admin2\Documents\l |

— paatrinajuma / paléninajuma  [From o
precizitate: <= 0.2 m/s? -' =

— auto kustibas datu atjaunosana: g g NGNS
10 Hz -

* Risinajums

— RTK-GPS OXTS RT3003 + OXTS
RT-Base-2

— LiDAR Velodyne HDL-32E i
I I | i v 1 o rerean o dst: 14 L0567
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Auto komunikacijas apakssistéma

e Prasibas

— atbilstiba ITS-G5 un C-ITS standartiem
— komunikacijas attalums vismaz 200m

— datu aizture ne vairak ka 200 ms

— zinojumu aizture ne vairak ka 100 ms

— periodisko zinojumu frekvence vismaz 10 Hz

— laika sinhronizacija péc GPS laika ne sliktak ka 10 ms

e Arhitektlra
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Applications

Cooperative Cooperative Emergency
Highway Intersection Vehicle

Facilities (CAM, DENM ...)

Network and Transport

Access Technologies (ITS-G5)

* CAM - cooperative awareness message
** DENM - decentralized environmental notification message

4 )
CAM*
DENM**
extensions...
% J
Z
4 )

GeoNetworking (ITS)
CALM-FAST (ITS)

TCP/UDP/IP
_J
/
\
802.11p
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Aparatura

* Eksperimentals 802.11p tikls

— sakotnéja versija —izstradata dalibai GCDC 2011
— pasreizéja versija — ITS dala heterogena bezvadu sakaru poligona

* Uzlabota aparaturas versija

— automatiska temperaturas kontroles sistéma
— unificéta mobilo un stacionaro mezglu konstrukcija
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Novertéesana

e Aparaturas konfiguracija:

* |perf

— Klienta un servera komponentes uz
katra aparatiiras vienuma

* Parameteri
— data stream: UDP
— datagram size: 1470 bytes
— UDP buffer size: 8 Kbytes

* Rezultati (lauka testu sesija
realos apstaklos)

— aizture
57.9% no laika < 20ms
29.3% no laika 20-40ms
12.8% no laika > 40ms

—  augstas aiztures vertibas iemesls zemas datu
plismas vertibas

—  atgrieSanas pie zemam aiztures vértibam péc
perioda ar maksimalu vai vismaz augstu datu
plismas véertibu
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Rezultati

 Komunikacija
— varam nodrosinat komunikaciju atbilstosi 802.11p standartam

attalumos lidz 200 metriem ar aizturi, kas 57,9% no kopé€ja sakaru laika
neparsniedz 20 ms, bet sliktakaja gadijuma neparsniedz 80 ms

— risinamie jautajumi — paréjo komunikacijas 'menu izveide

e Sensori

— varam iegut auto poziciju un kustibu raksturojosos datus, ka ari datus
par apkartéjo vidi un objektiem ar precizitati, kas paredzéta GCDC
2016 specifikacija

— risinamie jautajumi — datu interpretacija vienota 3D pasaules modela
izveidé un uzturésana
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Aktivitates

* Publikacija
— Artis Mednis. Development of 802.11p Testbed - Experiences. Proceedings of the 14th

Biennial Conference on Electronics and Embedded Systems (BEC 2014), pp. 137-140, 2014.
Tallinn University of Technology, 2014.

* Uzstasanas zinatniskajas konferences

— The 14th Biennial Conference on Electronics and Embedded Systems — Tallinn, Estonia,
October 6-8, 2014

— Latvijas Universitates 73. konference / Datorzinatnes un informacijas tehnologiju sekcija —
Riga, Latvija, 2015. g. 20. februaris

* Studentu prakses

— lvars Kruglinskis (RTU EEF) — 2015. g. janvaris — februaris
— Kristaps Magone (RTU ETF) —2015. g. februaris — maijs

e Gatavosanas GCDC 2016

— Daliba telekonferencés — 2015. g. aprilis - julijs
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Paldies par uzmanibul!
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artis.mednis@edi.lv
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