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INTRODUCTION

» Multi-agent model model populated with travellers, vehicles : ¢ Manhattan network.
and regional controllers. : z » 4 service areas controlled by a
» Regional controllers gather pre-booked requests and predict : g regional controller.
the overall local future demand. : z » A polarised demand peak from 3
» Regional controllers and vehicles interact in a two-sided : : regions towards the 4" one.
matching market wich assigns rebalancing decisions to va- . ; » Simulations conducted on MnMS
cant vehicles. S o (trip-based simulator) platform.

NEGOTIATION SCHEME

Temporal scheme Assumption on demand prediction
v Predcionborizon » The total demand of one region is modelled as:
To [ ] [ ] Pastperiods T T T2
v_ > Future periods, already controlled XI ~ N(yl o (O-I ) ) (1)
L] [ ] [ ] Decision period o ]
v o R Definition of rebalancing offers
T, I .

» Pk the probability that at least k ride
requests occur in J;

pik = Sxr(k) = P(X;' 2 k) (2)

» @; the expected income from serving

Distributed Gale-Shapley algorithm

é 4. Bidding

? & ? & 6 Rebalancing — a passenger in region .
3. Publication ays .
of offers Agents utiliy functions
' 2. Demand 5. Bid comparison Vehicl : t P thei ti _

orediction f + response » Veniclies alm at maximising tneir net income.

. km .

b Uy (i, k) = pik - 9i = ¢, - dsp(p, i) (3)
. 1. Ride booking
ab

» (Controllers aim at maximising the probability that the
vehicles is in the area upon a request reception:

Uik(v) = P(Yy < Xk < Yy + 1) (4)

RESULTS
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DISCUSSION AND FUTURE WORK

Current work Short term perspectives Long term perspectives
» Exploration of specific features: » Adaptation to ride-sharing operations. » Foster inter-regional cooperation with
travelled distance, sensitivity to » Development of local incentives to limited information sharing.
uncertainty and distance. reduce demand uncertainties and » Evaluate performances with multiple
» Implementation on Lyon, France. ensure profitability. operating services.
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