
DeepPool:  Distributed Model-free Algorithm for 
Ride-sharing using Deep Reinforcement Learning

Challenges

DeepPool: First work to address a large-scale 
Ridesharing in a distributed model-free fashion for 

large-scale dynamic fleet system. 

Approach

Problem Statement

1. Minimize the difference between demand and supply for 
vehicles.

2. Minimize the dispatch time and the expected travel time 
between zones.

3. Minimize  the total extra travel overhead time due to 
detour/ride-sharing.

4. Minimize the total number of used resources/vehicles.

Ride-sharing Benefits 
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➢Real time (on-demand)

➢Complexity

▪Large State Space
▪Demand Uncertainty
▪Coordination in Large-scale Fleet

➢Centralized, Model-based approach. 
▪ Limited model of vehicle Dynamics.
▪ Computationally intractable for real-time 

application.

➢Distributed, Model-free, fleet management 
approach.

❖Our Policy: Distributed matching/dispatching, 
Ride-sharing, Model-free approach

Research Questions: 
▪ How to efficiently match between the vehicles and ride 

requests (or alternatively matching between supply and 
demand)?

▪ How to dispatch vehicles in a distributed manner? 

➢Optimization taxi Dispatch/cruising  

▪Reduce passengers’ waiting time
▪Increase driver's revenue 

➢Ride-sharing:
(joint travel of two or more persons in a single vehicle)

▪Reduce congestion
▪Sharing costs
▪Reduces emission

Formulation Deep Reinforcement learning 

Coordination Distributed

Model Model-free

Discretization Grids

❑State: A three tuple to capture the system 
updates at time 𝒔𝒕:
❑Action: Where each vehicle should go in the next 

time slot.
❑Reward:

DeepPool Architecture 

• DeepPool utilizes the vehicles capacity better and thus reduce the number of 
active/used vehicles. 

• DeepPool learns the optimal policy for an individual vehicle, so every 
vehicle aims to take the best action to maximize its own reward. 

• DeepPool tries to fairly distribute the rewards across the different vehicles.

Deep RL model of DeepPool
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