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Shared Mobility

= Shared mobility is on the rise
« Ride-sourcing, e-hailing taxi service, bike sharing, etc.

= Emerging ride-sourcing platforms

| lgﬂ Grab O oA

UBER

« Uber has completed over 20 billion trips in total in over 80
countries and 700 cities.

 DiDi Chuxing is now serving over 20 million trips in each day
in over 400 cities in China.
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Hong Kong E-hailing Taxi Market

e Launch 5 fleets (3,500 taxis) by July.

I

e Use online booking with ratings.
e Install in-car monitoring.
e Offer standard and charter fares.

o ————

e Improved service and safety.
e Greater accessibility.
e Enhanced public trust.
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Challenges & Questions

= Platform operations
« How to estimate passenger demand?

How to match drivers and passengers in real-time?

How to set the price for passengers?

How to determine the wage for drivers?

How to relocate idle vehicles?

= Government regulations

« What are the impacts of ride-sourcing services on traffic
congestion and transit usage?

« How to design appropriate regulations?
« How to protect taxi drivers?
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Two Matching Mechanisms

= Broadcast mode: the e-hailing firm broadcasts the

requests received from passengers to taxi drivers, who

have freedom to select an order

« Used by common taxi hailing APPs in Hong Kong, such as HK
Taxi, eTaxi and Uber Taxi
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Two Matching Mechanisms

= Dispatch mode: the platform assigns the orders requested
by passengers to specific drivers, who are normally not
allowed to reject the assignment

« Used by some taxi operators (e.g., SynCab), ride-hailing
programs with private cars (e.g., Uber)
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Operational Issues

= Broadcast Mode:
- How frequently to broadcast orders to drivers, each 2s?

« What is the optimal broadcasting radius?
1) Too large: the order may be obtained by a faraway taxi driver
2) Too small: taxi drivers may not receive orders for a long time

Matching rate T

)

Pickup time T
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Operational Issues

= Dispatch mode:
« How to dispatch multiple orders to multiple drivers?

- How to balance the trade-off of multiple objectives, such as
maximizing platform profit and minimizing pickup time?
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Idle Taxi Reposition

= Alarge proportion of taxi time is spent on idle cruising on
the street for searching passengers, which leads to a waste
of taxi resource and contributes to traffic congestion

= Taxi drivers do not have enough information of where they
can easily receive passenger orders

= Remedies:

- The e-hailing firm/taxi operator recommends an idle
searching route, following which taxi drivers have higher
probability of getting orders

« The firm displays the “heat map” showing the real-time
supply and demand information in different locations
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Challenges

= The taxi system is an extremely complex, dynamic and
stochastic system, so the static optimization models may
not be enough for designing real-time operating strategies

= We can resort to artificial intelligence (Al), such as
reinforcement learning algorithms, which can learn from
real-time data to dynamically adjust operating strategies

= However, Al requires a testbed for trial and error

= |n addition, even though we use non-Al optimization
models, we may want to test various optimization models
and select the best one before we actually apply the
models to the real market.
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Outline

= The Simulation Platform and Algorithms
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The Simulator

= |t is operated in real transportation networks, and track
dynamic movements of vehicles in real time

= Major modules: Pricing, Matching, Reposition, Routing

Order
Inquiries

Waiting
Customers

Pricing Matching

Idle drivers Reposition
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A Demo in HK

= The demo of the simulator in HK is shown below
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https://youtu.be/q25L7lr77ms

Accuracy of the Simulator

= Evaluated by a taxi trajectory dataset in Hong Kong, we
find that the gap between our simulation platform and the
real trajectory data is 12.72%

OCU similarity: 0.1271510256584654
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Al + OR Solution Framework

Digital Twin

Decision Brain

Jintao KE
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Outline

= Applications
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Al-assisted Matching Algorithm
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Idle Cruising Recommendation APP

= Our APP can recommend the optimal
idle searching route to idle taxi
drivers to increase their probability
of getting the next passenger

= Taxi drivers can also search for
nearby taxi stations for waiting

8] App Center & App Store 2 "R TI5App”
Download QR codes for Android (left) and Apple (right) L4
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Charge Express

Tpiory - TSy
= By 2025, HKG plans to expand the number __a. .. |
of charging stations to 5,000, nearly NS e 0 (A
doubling the current amount. _iﬂj‘f' = J
= Charge Express can help users quickly ar ..o
locate and navigate to nearby charging S j} J}%ﬂﬂ
stations and taxi stands. B
I EV-Station 7 @ TaxiStand
[ A

” Download from

App Store
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Charging Deployment Optimization Toolbox

Input by user

Data-driven optimization

Real-time optimal results

and visualization
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http://demos.hkusmlab.com:3002/charging-go-online
http://demos.hkusmlab.com:3002/charging-go-online

Charging Deployment Optimization Toolbox

b M LT BEfE@Smart Mobility L: X + i & X

< C 25 chargingonlinetool-9bbf69ab2832 herokuapp.com & % o = 0 :

Maximum Acceptable Budget Value:

100000000 - o+

Charging Station Optimization Tool

Maximum Number of Planned Charging

e Set parameters and press "Start Optimize".
10 -
Optimization Objective: (2) L

Minimize Cost
Maximize Served Demand
© Balanced

Optimization Time Limit (seconds):

(60 - +

Start optimize

AITHE—IEE BAMEERMIG--ERTE !

We recommend a very practical and smart website for you--charging online tool !

\
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http://demos.hkusmlab.com:3002/charging-go-online
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Thank you for your attention!

Jintao Ke
Department of Civil Engineering
The University of Hong Kong, HK

Email: kejintao@hku.hk

Homepage:
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