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DIT4TraM project

- Distributed Intelligence & Technology for
Traffic & Mobility Management

* Horizon 2020 grant
« 2021 - 2024

» Research topics:
« On-demand services management
* Fleet rebalancing
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Fleet rebalancing
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Literature overview

« Various approaches - Pricing, information
sharing, distributed coverage control, .. ' /

- Auctioning-based literature: -

* Wu et al,, 2008

\
\
\

- Nourinejad et al., 2016

* Manjunath et al., 2021

-> Matching-focused approaches reacting
to passengers’ requests

0ee*’ ;
DIT4TraM Distributed Intelligence & Technology for Traffic & Mobility Management

@
-:.o.oo..Q 5



Methodology
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Proposed architecture

- Multi-agent model including local
controllers:

1. Forecast demand /
2. Emit relocation offers

I
3. Negotiate with vehicles °

-> Periodic rebalancing decisions
taken in a two-sided matching market
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Relocation offers

o Offers definition
rng = (pk! gl)

- p*: request probability
pk =S, (k) = P(X = k),Vk €N

Request probability
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Rebalancing
interface

4. Bidding

6. Rebalancing

3. Publication

9 of offers
2. Demand 5. Bid comparison

prediction + response

1. Ride booking

DIT4TraM
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 several matching iterations
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Results
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Implementation & Case study 1

MnMS open-source simulation Case study 1 - Manhattan network
platform - Regular abstract network
- Trip-based MFD traffic simulation core * Theoretical dissymmetric demand peak

« Mobility services simulation with vehicles and * Rebalancing assessment
passengers tracking
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Case study 2 - Lyon, France

Network Demand

» Lyon major roads * 4 hours of typical morning peak

* Zones generated as clusters of IRIS + 15% of inner trips prioritize RH
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Service
performances

Fleet size impact

15000

—&— No rebalancing —e— No rebalancing
A 250 3
14500 —8— Rebalancing —e— Rebalancing

3 -

$ 14000 g2

; :

§ 13500 < 200

2 £

@ 13000 o 175

L :

2 12500 = 150

8 &

E —

3 12000 z '

11500 1.00
1000 1500 2000 2500 3000 3500 4000 1000 1500 2000 2500 3000 3500 4000
Fleet size (in no. vehicles) Fleet size (in no. vehicles)
.....
0%
[ ') S
[ ] L] L] L] og®

DIT4TraM Distributed Intelligence & Technology for Traffic & Mobility Management
S CL X J
“5090%®
*cc00® 13



Service
performances

Fleet size impact
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Service
performances

Spatial analysis
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Service
performances

° Travelled distances in each driving states Driving states of fleet vehicles throughout simulation
Travelled distances
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Conclusion
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Conclusion

Current work Future research

» Sensitivity analyses » Extend to ride-splitting and muilti-
* Impact of network design and depots  provider settings

locations

- Enhance cooperation between
zones

» Include user-/driver-intended
incentives
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