HHHHHHHHHH

Integrace autonomnich vozidel do
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9 L'BN Kooperativni a autonomni vozidla (CAVSs)

CZECH TECHNICAL
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:'u :’R:RG(:E Sense
Plan
Act

Kooperativni (propojena) vozidla

 Vozidla, ktera jsou schopna vyménovat
informace mezi sebou €i s infrastrukturou

(C2X)
Longrange radar L) LIDAR (laser scan] Camera Short/medium-range radar Ultrasound
Autonomni vozidla
u Y . Other Automated Infrastructure Traific Manage- External Human-

 Vozidla, ktera ke svému provozu Senors ment/Conrol | | e verace

nepotiebuji Fidice a orientuji se zcela za i - : ]

pomoci pocitacovych systému, které i

detekuji okoli vozidla a urcuji jeho trasu. y —

S Communication

 Obvykle se k detekci okoli vyuzivaji \

systémy systémy jako radar, lidar, satelitni . — S o ",

navigace a pocitacové vidéni a pokrocilé “; L

metody umélé inteligence k vyhodnoceni opamap || Homorachin r

dat a rozhodovani.

Ondfej Pribyl, 2022



Jaky bude skutecny prinos
autonomnich vozidel?
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Ocekavani mame vysoka...

. ZlepSeni dopravnich kongesci (diky sdileni informaci)

. ZvysSeni bezpecnosti

. Vice volného casu

. Zlepseni zdravi (méné kongesci)

. Redukce emisi (v kombinaci s elektromobilitou)

1
2
3
4. LepsSidopravnisluzby (zaméieni na sdileni vozidel)
5
6
V4

. Poptavka po novych pracovnicich

Ondfej Pribyl, 2022

Less Traffic

Oriyerinus vehicies
commusnicate with nach otber
and thawr surroundings,
hancs they are abls to
identity ihe optinsd rane
Thes holps spreatt demand tor
SATTH TOMd RPACK,

Better
Transportation 4

Service

The future of driveciess cars
o Lkady 10 Inctuce sharing
schetmes. Sall-driving cars
mcorporated (Mo cat-shafing
sarvices Ls Zipcar could
wtardubdy transform cars
frum 4 thing people owe to &
service they il up on

Increased
Demand for 7
New Jobs

Wihite drivertoss cars will
Lead the job lesses an a
massive scola [taxi drivers,
pizza dolvery driver and

torry driver |, ey cuudd also
mcrvase the demand for
other jobs such as fi-tach
machine exporis, seftware
deveinpars and wireleas
fnetwock onginoors,

Increase in 2
Safety

Wortdwide, 1.2 milllon people
are Mled vach year i trattic
cldents. Wigespread
embrace of satl-driving
vuhicies could etiminate 90%
ol 2l auto accidents in thu
US. slane, preventing up 1o
$150 bilbon In tamages and
health costs annuaily and
saving thausands of lives

Better

Health

Luns trattic will improve
poaples henlth, aincs tratic
jams have beon shown 1o
cause & rise in blood
pressure, deprassion ang
srinty, a6 well ue o docreass

n cardiovastular litoess and
Qualdy slecp

Futurism

More :3
Free Time

According to a recont study,
the avarsge American spends

107 mimites por way driving
That means that in 2 (fetime,
we spend 3 whopping 17,938
hours drivng & car [assuming
Ehat 'we start diiving o1 17]
With sutnpemous cars, you
|wst have 1o 34 hack and rolse,
THad 3 ook, watch 4 garme or
Lake & nop wivie (he car dees
ull the driving,

Reduced 6
Emissions

Gobal COZ emissione from
rAnsPOrT have grown L5%
fram 1990 t0.2007. The use

=f olectric avisnomaus taws
ALone could reduce
greenhouse ga emnislons

by 07 ta Y4% par mile by the
year 2030

for mind-blowing infographics delivered

straight to your inbox visil



L' AN ___alerealita bude zaviset na nas!
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Jizda v konvoji

)
Platooning -
ECotrving Lepsi vyhlazeni
Congestion mitigation dopravy

De-emphasized performance

Vétsi bezpecnost
Improved crash avoidance
e Mensi vozidla
Vehicle right-sizing _
Higher highway speeds - Vyssi rychlosti

Increased features -
. Indukovan

a doprava
New user groups -
Changed mobility services I Novi uzivatelé
Infrastructure footprint* l

-60% -50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50% 60%

% zmény ve spotiebé energii diky autonomnim vozidlim

Ondfej Pribyl, 2022 Wadud, Z., MacKenzie, D. and Leiby, P. (2016). Help or hindrance? The travel, energy and carbon impacts of highly automated vehicles. Transportation Research Part A: Policy and Practice 86, 1-18.



S '3 Co se stane s autonomnimi auty
CZECH TECHNICAL ve méSteCh?
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 V tuto chvili nic. Auto prosté jede bez Fidice...

 Je tFeba autonomni vozidla vnimat v SirSim kontextu
managementu mést (distribuovana inteligence) a
spravnych mechanismii integrace

I TMC

+ optimalizace

propustnosti sité
* strategické cile
* adalsi

Kooperativni

Kooperativni

k¥Fizovatka

vozidlo

* planovanitrajektorie
a manévrovani

* organizace konvoju . GLOSA
(platoons) + adaptivni fizeni
* adalsi . adalgi

Ondfej Pribyl, 2022



dynnig HYUNDAI

energising mobility MOTOR GROURP

9 L' B Evropsky projekt MAVEN L
N Pichled o TomTOmé 1o

UNIVERSITY
ROYA L hnroug;l of
GREENWICH

H2020 projekt MAVEN (Managing Automated Vehicles Enhances Network)

MAVEN wvytvofFil a otestoval scénafie (pFipady uziti) pro integraci autonomnich vozidel s
vysokou automatizaci (Level 4) do mé&stského prostiedi

« Advanced Driver Assistance Systems (ADAS),

TRAFFIC HMAMAGEMENT

IN PRAGUE

Gemeente Helmond ﬁ

* Green Light Optimal Speed Advisory (GLOSA), . PLATOON MODE
. A% N R 2 .\ = -
« Lane change advisory, ‘ (i 1/ SO
* Cooperative platoon organization, and o R < P e Alr;w_,,_“_&*r;:;
- Signal plan negotiation to adaptive traffic light w="" =SSt SNt ST Ebdus*rmemsmncs
control algorithms. St e e ——
) ) 3 'H
l ! »
s e (i e T e i . o r’l
b 5 B o T
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s L'BN Analyza dopadi
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Spravna integrace CAVs ma pozitivni dopad na
* emise,
 dobu jizdy,
 harmonizaci dopravniho proudu,
- bezpecnost a dalsi.

UZ p¥i niZSim poétu CAVs (20% penetrace) dochazi
ke zlepSeni
(vliv doporuéeni zmény rychlosti a zelené viny)

- 9 % zpozdéni, - 6 % délky front, - 4 % CO2

Ondfej Pribyl, 2022

Vysledky mikroskopické dopravni simulace ve trech sitich

UC - 7413 : Helmond

plo pdo pbl psd pl00

-~ average delay nominal volume [s] ~a-average delay 60% volume [s]



s L' BN Mohou autonomni vozidla zlepSit Zivot ve méstech?
Zaméieni na opatieni (policies)
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UC-ALL: Helmond

Skutecny dopad bude zaviset na —
implementovanych opatrenich

 Nékteré pFipady uziti mohou mit protichadné ¥
dopady

 Je tFeba spravné stanovit indikatory hodnoceni
(KPIs)

. Celkovy poéet ujetych kilometrd (VMT) = AR T
* Obsazenost vozidel

* Indikatory dopadii na Zivotni prostredi
« Adalsi

Je tfeba zmeénit dopravni chovani,
nejen vyuzivat autonomni vozidla
misto neautonomnich

Ondfej Pribyl, 2022



Gl AN Kam to vede?
s Je tieba kombinovat vice trendu
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‘e

Autonomni Kooperativni Sdilena

- Vyhlazeni dopravy

- Vyhlazeni dopravy - Snizeni emisi - Snizeni kongesci
- ZvySeni bezpecnosti

- - e

- Brzké varovani - ZvySeni ucinnosti - SniZeni po¢tu vozidel
- ZvySeni produktivity - Optimalizace tras - Snizeni hluku - SniZeni poctu

- Zamé&Feni na obnovitelné nacestovanych km
zdroje

Ondfej Pribyl, 2022
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Dékuji vam za pozornost
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dékan

Fakulta dopravni, CVUT
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