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Our Contributions

• How to leverage travel pattern to 
perform real-time ride pooling?

• Define the parameter space and 
method for dynamic ride pooling.

• Evidence of significant societal benefit 
based on actual ride request data.
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Ride Requests

Ride request is represented by:
1. Time of request

2. Pickup Location 

3. Drop-off location

Ride request in Bay Area
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Pooling & Evaluation Framework

Primary Ride  Request (P); 
start from pick up spot

Pooling Selection 
Criteria

Proceed to drop off spot 
of P

Alter Routes & Compute 
Cost / Benefits
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if criteria satisfied 

if criteria not satisfied 



Dynamic Pooling Objectives

1. Reduce Total Travel Distance

2. Reduce Total Vehicles Needed

3. Increase Poolability of Rides

4. Travel Time Overhead Bounded
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Pooling Selection Criteria – Phase I

• Time Interval (𝜖𝑡)

• Distance from pickup (𝜖𝑠𝑟)

• Distance from drop off (𝜖𝑑𝑟)
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Limitation of Phase I

𝜖𝑠𝑟 𝜖𝑠𝑟
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Pooling Selection Criteria – Phase II

• Time Interval (𝜖𝑡)

• Rectangular width (𝜖𝑤)

• Rectangular length (𝜖𝑙)

• Anglular difference (𝜖𝜃)
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Advantage of Phase II – Cost does 
not supersede benefits.

𝜖𝑤 𝜖𝑤
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Pooling Selection Criteria – Phase I & II
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Parameter Space

Phase I

• Distance from pickup (𝜖𝑠𝑟)

• Distance from drop off (𝜖𝑑𝑟)
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Phase II

• Rectangular width (𝜖𝑤)

• Rectangular length (𝜖𝑙)

• Anglular difference (𝜖𝜃)

Base

• Time Interval (𝜖𝑡)

• Vehicle occupancy (k)



Parameter Sensitivity Analysis

13
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Benefits
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Benefits
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Pooling & Evaluation Framework

Primary Ride  Request (P); 
start from pick up spot

Pooling Selection 
Criteria

Proceed to drop off spot 
of P

Alter Routes & Compute 
Cost / Benefits
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if criteria satisfied 

if criteria not satisfied 

Real data for over 10 
million ride requests

OpenStreetMap Foundation



Conclusion

• Data-driven approach based on millions of ride request from 3 cities.

• Propose a rigorous formulation of the dynamic ride pooling problem, 
and an experimental algorithm.

• Highlight potential societal benefits of dynamic ride pooling.
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Questions?
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