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This presentation considers the potential impacts of
autonomous vehicles and opportunities for the bus industry
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An autonomous vehicle is one that can drive itself to a
predefined destination using various sensors & technologies

P NON-MONITORED DRIVING 1

C>E>  EYES ON T <G T ~—~~— EYES OFF ——
TEMPORARY HANDS

@ HANDS ON @ M@ HANDS OFF m@ m M OFF |mb {'ﬂl
Driver is continuously Driver is continuously Driver has to monitor Driver does not have to Driver is not required o
exercising longitudinal exercising longitudinal the system at all times monitor the system at all “during defined use case :
AND lateral control OR lateral control times; must always be P
' ' ina position to resume =
control i

LEVEL

PARTIAL CONDITIONAL HIGH FULL
AUTOMATION AUTOMATION AUTOMATION AUTOMATION

Source: http://safety.trw.com/how-automakers/1202/

7 MONASH University A 5) FUBLIC TRANSPORT |

RESEARCH GROUP

ITS [Monash)

While autonomous vehicles are expected to be on the market
by 2020, common use isn’t expected until almost 2030...

Autonomous vehicles
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Estimated period for common use among early adopters

Source: Institute for Sensible Transport (2016) Emerging transport technologies: Assessing impacts and implications for the City of Melbourne
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...with some suggesting we are currently at the ‘peak of
inflated expectations’ when it comes to autonomous vehicles

pectati Advanced Analyics NN Sei-Sensce Delivery
- ons AUtonpmous Venicas
A Internat of Things
Smast A Spaech-o-SpeechMansiation
Micro Data Centers = el
Diigital Dexterity Wiarables

Cryplocurmendies
Consume 30 Printing
Natural-Language Quesion Answering

Software-Defined Security
HMeurobusiness

Citizen Data Science
Biochips

10T Platiorm
ConnededHome

Affpctoe Computing
Smart Robols

30 Bloprinting Systems for Organ Transplant
Volumetic Displays
Hurman Augmentation
Brain-Compuder interface
Quantum Comguling

) Hybrid Cloud Computing

Virtal Reality

. s
Blea vesensing Aulonomous FieldVehicles

People-Liderate Technolagy

Cryptocurrency Exchange

Dighal Securly 8 mual Personal Assistarts
Smart Dust
As of July 2015
- Peak of
Innovation Trough of Plateau of
Trigger ‘ Inﬂm:jms Disilluzlonment Slope of Enlightenment Productivity
~

time
Plateau will be reached in: ohsolete
Olessthan 2years ©2toS5years ®5to 10 years & morethan 10 years @ before plateau
Source: http://www.gartner.com/newsroom/id/3114217

% MONASH University A 5) FUBLIC TRANSPORT |,

ITS [Monash)

We therefore need to be realistic:

“Ultimately, we should not view vehicle automation through rose-colored
glasses. The ultimate effect of automation on travel and energy demand
may be positive or negative, and we cannot yet say which. Clear-headed
analysis, evaluation, and adaptive policymaking provide the greatest
chance of realizing the full benefits of automation and minimizing the costs”

Wadud et al. (2016) Help or hindrance? The travel, energy and carbon impacts of highly automated vehicles.
Transportation Research Part A, Vol. 86, pp. 1-18
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Source: http://worryandpeace.com/buzz/4-sci-fi-tech-innovations-/
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So how could we go about estimating the potential impacts of
autonomous vehicles on travel behaviour?

= Plenty of predictions have been made, but who’s to say they’re correct?
= Numerous claims about the benefits, but where’s the evidence?

» One approach is to look at how travel behavior with autonomous
vehicles is likely to change over different life stages:

0-11 years 12-17 years 18-24 years 25-65 years 66-75 years 76+ years
ancy & . Early Mature e
childhoo - adulthood dulthood adulthood adulthoo
Primary schoo igh Schoo Workers & Retirees Elderly
& below parents
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Children (0-11 yrs) are highly unlikely to travel independently
in an autonomous vehicle; car trips unlikely to change much

L = Very limited ability to travel independently
fanc . s . - .
childhood = No driver’s license or ability to drive a car
P rgarylwhool » Travel by car is always as a passenger
pelo
= Car travel generally determined by parent/s

Public transport use may change in line with parent/s
preferences towards autonomous vehicles

No significant change in car trips expected for this group
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Adolescents (12-17 yrs) could travel independently in an
autonomous vehicle; this may result in an increase in car trips

1217 years = Some ability to travel independently, e.g. public transport
= No driver’s license or ability to drive a car independently
= Current car travel is generally constrained by parents

» Autonomous vehicles could remove constraints and may
even result in a switch from public transport

i i = Additional (new) trips could occur
» However, ridesharing may increase among this group

Adolescence

Increase in car trips expected for this group
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Early adults (18-24 yrs) may rideshare more often, but there
may also be some diversion from public transport

18'2_4 el = Ability to travel independently

o = |Lower driver licensing rates than older adults; also higher
Workers & rates of public transport use and car passenger trips

i » Autonomous vehicles could result in a switch from public
% @ transport, yet ridesharing may increase among this group
' = Additional (new) trips unlikely to occur

Small increase in car trips expected for this group
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Adults (25-65 yrs) may divert from public transport into
autonomous vehicles in some cases

= Ability to travel independently
» Highest driving license rate (93%) across all groups

» Highest rate of car driver trips (generally double) across
all groups; lowest rate of car passenger trips

= Autonomous vehicles could result in a switch from public
transport; questionable whether ridesharing will increase

= Additional (new) trips unlikely to occur

No significant change in car trips expected for this group
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Older adults (65-75 yrs) may also divert from public transport
into autonomous vehicles in some cases

= Ability to generally travel independently
adulthood = Relatively high driver licensing rate (87%)
= 27 highest rate of car driver trips across all groups

= Autonomous vehicles could result in a switch from public
transport; questionable whether ridesharing will increase

= Additional (new) trips unlikely to occur

Small increase in car trips expected for this group
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Elderly (76+ yrs) could travel more independently with
autonomous vehicles; likely to result in an increase in car trips

76+ years = Limited ability to travel independently; constrained travel
Late = |Lowest driver licensing rate (68%) across all adults
e = Lowest trip rates across all groups (half of the average)

» Autonomous vehicles could remove travel constraints
and may even result in a switch from public transport

» Ridesharing may decrease from current levels
= Additional (new) trips could occur

Iderly

Large increase in car trips expected for this group
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Net result could be an overall increase in car trips, even when
not accounting for empty vehicle running (e.g. return trips)

No significant Small No significant Small Large
change Increase increase change increase increase
0-11 years 25-65 years 66-75 years 76+ years
Infancy & Mature Late
childhood fauithe adulthood adulthood
Primary schoo Workers & o Elder|
& below parents

Will traffic congestion increase with autonomous vehicles?
Will public transport use decline or is this an opportunity for us?
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Driverless buses present a revolutionary opportunity for
the bus industry with many benefits

= Ability to increase span of operating hours (late night services) and
substantially increase service frequencies due to savings in driver costs

= Ability to fill gaps in service provision through Demand Responsive
Transport (DRT), particularly in low density fringe areas

» Huge opportunities to tackle the ‘last mile’ problem effectively

= Potential for accident savings (drivers currently at-fault 56% of time)

= Could bus operators also be ‘car operators’ for autonomous vehicles?
» Driverless bus trials currently underway in many countries:

Perth, Australia Singapore Greece Switzerland
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Emerging issues with driverless buses

» Employment of drivers — can they be redeployed to other roles?
Hardware & software security issues, e.g. hacking of vehicle control
Costs of purchasing and maintaining technology

Transition period from driver control to autonomy

What happens when an accident is inevitable? What rules are adopted?

China The Netherlands
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Take home messages

= \What is an autonomous vehicle?

A vehicle that can drive itself to a predefined destination using various
sensors & technologies; 5 levels of vehicle automation

= What are their potential impacts on travel behaviour?

Autonomous vehicles could result in an increase in car trips, particularly
among adolescents (12-17 years) and the elderly (76+ years)

= What opportunities are possible with driverless buses?

Increased operating hours and service frequencies, greater potential for
DRT, delivery of ‘last mile’ services, accident savings
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Join the ITS (Monash) LinkedIn group

to keep informed of our activities
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ITS (Monash) Research in the New York Times

ALISTIN, TEXAS - Kelly Hunka tried
out & alactric bicyche for the first time last wetk
Hours later, she was back for ancther ride. “These
are 50 cool,” Ms, Munka, who works for an Austin
technology company, sald as she paced..
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