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Towards a Smart, Safe, and Sustainable Sidewalk:
How Infrastructure Affects Users

Purpose: To investigate 1) how the sidewalk infrastructure affects Personal Delivery Devices (PDDs) and sidewalk
users, 2) how to develop a safe and robust mobility system to deal with the constraints on the sidewalks by
building a delivery robot to collect data of the sidewalk ecosystem in Pittsburgh.

Approach: The team began by building a robot platform for data collection and mobility functionality
development and evaluation. A three level control and training module to plan a collision-free path, build a
smooth and safe trajectory planner, and then a controller to convert these trajectories to commands for the robot
was developed. A simulation environment was then also developed to train the robot with real-life scenarios in
the form of a digital-twin. This was followed by processing the data collected from mobile platforms.

Key Activities/Findings:

v Novel tools and approaches to collect,
process, analyze and visualize how sidewalks
effect Personal Delivery Devices were
developed

v’ City level analysis on how sidewalks and
natural human activities impact Personal
Delivery Devices and vice-versa has been
simulated

v' A rigorous framework for examination of
fairness and equity issues due to the use of
PDDs was created

v Mobility Data Specification to design a refined
pricing mechanism that can charge based on
the time, duration, and location of the PDD
usage was leveraged

v' A guidance on pricing mechanisms on
Personal Delivery Devices usage based on
Mobility Data Specification data was provided
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Conclusion: The team developed algorithms and
predictive models that may be used to determine
whether PDD should be deployed in certain
regions of a city, which may depend on a wide
range of factors, including sidewalk quality, traffic
flow during different times of the day, and the

availability of curb space for parking. YW @Traffic21CMU
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The contents of this Research Recap reflect the views of the final research report authors, who are responsible for the
facts and the accuracy of the information presented herein. This document is disseminated under the sponsorship of the

U.S. Department of Transportation’s University Transportation Centers Program, in the interest of information exchange.
The U.S. Government assumes no liability for the contents or use thereof.
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