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The Rise of Micromobility

Source: Dr. Xilei Zhao



Micromobility-Related Issues

• Curbside management
• Rebalancing and charging
• Competing with transit
• Safety
• Equity
• …

Source: CNN (2019)



Study Topics

• Estimate/infer e-scooter trips
• Analyze spatio-temporal patterns of e-scooter usage
• Micromobility & public transit

Washington DC as the case study area



General Bikeshare Feed Specification
(GBFS) Data

An example of raw GBFS data

Real-time data feeds:
• Data accessed through public APIs
• API updates every 1 min or 5 min 
• Shows locations of available vehicles



Understand the GBFS Data

GPS trajectory of an e-scooter (w/ static ID) on June 20, 2019

Supply Infer e-scooter trips (demand)

Available e-scooters at 7:00 am on June 20, 2019



Algorithms to Infer Trips from GBFS Data

Vendor Dynamic
ID?

Dynamic 
ID Type

OD Info Available

Bird Y After use Separate O and D

Jump N - OD pair

Lime Y Every 
minute

Inferred separate O 
and D

Lyft Y Every 
minute

Inferred separate O 
and D

Razor N - OD pair

Skip N - OD pair

Spin N - OD pair

Data

Consistent ID ? Algorithm 1

ID Change After Use only ? Algorithm 2

Algorithm 3

OD

Y

Y
N

N

E-scooter vendors operating in Washington
DC in Feb 2020

Vehicle ID is the key
Xu, Y., Yan, X., Sisiopiku, V. P., Merlin, L. A., Xing, F., & Zhao, X. (2020). Micromobility trip origin and destination inference 
using General Bikeshare Feed Specification (GBFS) data. Proceedings of Transportation Research Board 100th Annual
Meeting. (accepted)



Algorithm Summary and Validation
Algorithm Scenario Output Causes of errors

Algorithm 1 Static Vehicle ID OD pairs GPS error, data update frequency

Algorithm 2 Resetting Vehicle ID Unlinked Os & Ds GPS error, data update frequency,
launch and elimination of vehicles

Algorithm 3 Dynamic Vehicle ID Unlinked Os & Ds GPS error, data update frequency,
launch and elimination of vehicles,
movement of e-scooters not in use



Temporal Distribution
Temporal distribution of inferred trip origins (2/24/2020 – 3/1/2020)



Spatio-Temporal Distribution

Morning peak Afternoon peak

Origin Destination Origin Destination



Supply of Transit & Micromobility services

Public Transit
(7:00 am, Jun 2019)

E-scooter
(7:00 am, Jun 2019)



Supply of Transit & Micromobility services

Public Transit
(7:00 am, Jun 2020)

E-scooter
(7:00 am, Jun 2020)



Classifying Micromobility Trip Types

Trip type 1 Trip type 3 Trip type 4Trip type 2

Greater competition Greater complement

Transit service 
coverage area

Transit stop
Legend

Direct transit line

E-scooter trip ends



Classifying Micromobility Trip Types

Trip type 1 Trip type 3 Trip type 4Trip type 2

June,
2019 76.4% 19.5% 3.7% 0.4%

June,
2020 75.4% 23.4% 1.2% 0.0%

Greater competition Greater complement

These results are suggestive and biased toward indicating greater competition 
between e-scooters and transit. 



First/Last-Mile Feeder to Transit?

First-mile feeder to transit
Integrated micromobility and metro trips

About 8%-15% e-scooter trips were last-mile feeder trips.



Ongoing STRIDE UTC project: 
Five-city survey on micromobility and transit

• Miami, FL; 
• Gainesville, FL; 
• Washington DC; 
• Birmingham, AL; 
• Auburn, AL



Recap: micromobility research @UFTI

TEAM EXPERTISE

WORK PIPELINES

TECH TRANSFER



Questions?

Xilei Zhao: xilei.zhao@essie.ufl.edu

mailto:xilei.zhao@essie.ufl.edu
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