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AUTONOMOUS TAXIS IN SAN FRANCISCO

Tomorrow
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CURRENT SAV SIMULATION RESEARCH

Many relevant studies

Demand responsive-vs. conventional public transportation: A MATSim study
about the rural town of Colditz, Germany

K Viergutz, C Schmidt - Procedia Computer Science, 2019 - Elsevier

... of Germany, a MATSim study has been conducted. It is the first comparative MAT Sim study

in rural Germany and provides evaluation of the relatively new MATSim drt module. Foci of ..

Y7 Save U9 Cite Citedby 43 Related articles Al 8 versions

Analysis of ridepooling strategies with MATSim

F Zwick, KW Axhausen - 20th Swiss Transport Research ..., 2020 - research-collection.ethz.ch
... of the DRT module takes the demand from previous iterations into account. Consequently we
... only one MATSim iteration for the AMoD module and three MAT Sim iterations for the DRT __.
T7 Save U9 Cite Citedby 24 Related articles  All 4 versions &

tpoF] Effective operation of demand-responsive transport (DRT): Implementation
and evaluation of various rebalancing strategies

C Lu, M Maciejewski, K Nagel - ... of the 27th ITS World Congress ..., 2021 - svn.vsp.tu-berlin.de

... the DRT extension module (Bischoff, Maciejewski, & Nagel, 2017). The MATSim DRT module

-.. with the help of within day planning feature in MATSim. At the departure time, the customer _._

1z Save 99 Cite Citedby 7 Related articles 9%

Implementing reinforcement learning for on-demand vehicle rebalancing in
MATSIm

T Chouaki, S Harl, J Puchinger - Procedia Computer Science, 2022 - Elsevier

.. In this work, we have designed and impl ted a soft hitect. ctending

MATSim, and more specifically its DRT module with a remote rebalancing server, to allow ...

Yr Save U9 Cite Citedby 3 Related articles  All 5 versions

Modeling demand responsive transport using SARL and MATSim

G Cich, L Knapen, M Macigjewski T Bellemans... - Procedia Computer .., 2017 - Elsevier

.. Inthe current version of the SARL-MAT Sim integration, the DRT service is offered by flaets .
Since the taxi service is used as a mean of DRT and therefore taxis may serve parts of longer ..
tr Save UY Cite Citedby 21 Related articles All 11 versions
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By combining SAVs with carpooling, SAVs
could effectively reduce the number of
CPVs in urban areas and, in most cases,
reduce urban congestion

However, can we further expand the
benefits of SAVs (external travellers)?
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CARFREE CITY

People Hate the Idea of Car-Free
Cities—Until They Live in One

Removing cars from urban areas means

lower carbon emissions, less air pollution,
and fewer road traffic accidents.

But why are residents so resistant?

PT and bikes still cannot offer the
same level of comfort and
convenience compared to CPVs!

Carfree Sunday in -(Wired.UK, 2022)
Brussels
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LOW EMISSION ZONE & PARK-AND-RIDE

Low Emission Zone for the whole Brussels
Capital Region since 2018;

Most polluting vehicles cannot access the city;

Park-and-ride facilities for transfers to PT.
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CURRENT OPERATIONAL STRATEGY OF SAV

AV for long-haul trips?

At the current stage, we still expect our
service to be served as a first/last mile
solution for our customers, which means for
May 2023 long-haul transport, we expect that people
find their ways to the city and our service
will pick them up in the service area
- Talks with Cruise
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RESEARCH QUESTION

On the basis of substituting current internal CPV trips with SAVs, what will be

the potential impacts if we expand beyond and consider the feasibility of

using SAVs as another mode complemented with PT for replacing the
external CPV demands (PnR) in a metropolitan carfree city (Brussels)?
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MATSIM BRUSSELS SCENARIO
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Inclusion of agents that have trips
(external travellers) in Brussels

 Nearly 400,000 non-Brussels residents have
travel plans in Brussels during a typical
workday;

* 22% of Brussels residents (among 1.2 million)
have at least one activity outside of Brussels
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SYNTHETIC TRAVEL DEMAND CONVERSION
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PNR LOCATION PROJECTION
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« The existing 8 PnR facilities cannot

accommodate all external travel
demands;

Points extractions from PT stops based

on relevant PnR location assignment
studies;

169 new PnR facilities assigned at the
end.
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PNR FACILITIES ALLOCATION BASED ON ACTIVITY CHAINS

« No existing MATSIm
contrib for PnR location
assignments;

« Assign the most
convenient PnR facilities,
even agents holding E2I
and I2E activities on the
same day.

Home — Work — Shepping — Leisure — Home Home = PnR - Work — Shopping — PnR ~ Leisure - Home

Current With PnR
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ADDING SAV AS AN ADDITIONAL MODE OF TRANSPORT

6 levels of PNR market penetrations (0% to 100% at intervals of 20%);

2 SAV fare strategies: free fare & competitive market fare (refers to Cruise fare
structure);

« 4-seat SAVs with carpooling with carpooling and min-cost-flow rebalancing strategy;

« Enable mode choice between SAVs and PT for PnR users.

VRIJE Titel van de presentatie
‘m gl?LlJ\éEEEITEIT 16 januari 2019 | 13



OUTCOME: SAV MARKET SCALE

« Without PnR: 600 SAVs
needed under normal pricing,
i 1400 SAVs needed for free

- e 5 strategy;

'S ol g =L
: o « 100% PnR scenario: 1400
s = e and 5000 SAVs needed for
e 0 A O U normal and free strategies.
PnR Market Penetration [%] PnR Market Penetration [%]
a b
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Numbers of Rejected SAV Requests
2

OUTCOME: SAV REJECTION RATE

« Higher PnR market penetration,
more rejections & longer waiting
time;

g

2

SAV Fare Type

=~ Free
= Mormal

« After 60% PnR market penetration,

-="  there is a substantial increase in

average and 95th-percentile waiting

time in both free and normal
scenarios.

SAV 95-th Waiting Time [seconds]

100

20 40 &0 P 80 a0 &0
PnR Market Penetration [%] PnR Market Penetration [%]
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OUTCOME: TRAVELLER ACCESSIBILITY

TABLE 1 Average Travel Time Comparison for CPV Users Shifting to SAVs and PT Modes

Under Different PnR Market Penetrations and Pricing Strategies

PnR Market Penetration | Fare Baseline CPV [min] | SAV Users [min] | PT Users [min]
20% Norsar | 162 s s
0% Norar | 1% s X
60% e TS s
0% Norsar ] 16" s oE
oo Norsar] 16" ax s

Travellers spend more time travelling.
Nevertheless...

VRIJE
UNIVERSITEIT
BRUSSEL

Titel van de presentatie
16 januari 2019 | 16



OUTCOME: CONGESTION & EMISSION
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PnR Market [%]| Fare |Vehicle Distance Travelled| CO2 502 NOx | PM2.5
a Free -2.54% -32.91%|-32.91%|-31.61% |-32.06%
0 Normal -23.13% -32.26% |-32.27% | -30.44%|-30.99%
20 Free -0.32% -39.91%|-39.92%|-38.85%|-39.07%
20 Normal -26.82% -39.22%|-39.22%|-37.50% |-37.83%
40 Free 2.08% -46.35% (-46.35% | -45.60% |-45.59%
40 Normal -30.03% -45.89% |-45.89% | -44.48% |-44.57%
60 Free 5.08% -52.48% |-52.48%|-52.07%|-51.83%
B0 Normal -31.96% -52.20% (-52.20%|-51.16% |-51.03%
80 Free 7.47% -57.68% |-57.68%|-57.61% |-57.18%
80 Normal -32.68% -57.48% |-57.48%|-56.82% |-56.49%
100 Free 6.55% -63.42% (-63.43%|-63.75% |-63.12%
100 Normal -34.37% -62.91% |-62.92%|-62.79% |-62.23%

Compared to the current scenario:
 Network less congested (in most cases);
 Much less transport emission (if SAVs are
electric).
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TRAFFIC VOLUME CHANGE
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FIGURE 13 Change In Daily Traffic Volume (Sum of CPV and SAV) per Road Segment After
the Carfree Strategies
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CONCLUSION

« SAVs combined with PnR for external travellers for carfree cities hold both pros and
cons: current CPV travellers lose (more or less) accessibility but less transport
emissions and urban space savings;

« Current road infrastructure cannot afford 100% of proposed carfree strategies with
PnR (even with more PnR facilities);

« In terms of the overall system perspective, the pricing strategies of SAVs cannot be
too cheap. Otherwise, the network load will be very heavy (SAVs should serve as a
complement to PT in order to maximise their benefits).

VRIJE Titel van de presentatie
‘m glr?\lLIJ\éEEEITEIT 16 januari 2019 | 19



(=
}j
Jingjun Li

_ Ph.D. Researcher at Vrije
Full paper available soon... Universiteit Brussel / Agent-b---

Always Happy to Have a Coffee Discussion ©

Contact: jingjun.li@vub.be

VRIJE
grEJLIJ\éEELSITEIT 16 januari 2019 | 20



