Research in Progress

Advanced Technologies

and Data Analytics for
Safe, Smart, and
Efficient Transportation
(ASSET)

Research Need

This project assists MassDOT with (A)
calibrating safety models for urban and
suburban arterial intersections and developing
artificial intelligence models for (B} detecting
sidewalks and (C) counting multimodal trips.

Goals/ODbjectives

There are three main goals:

(A) Calibrate the Safety Performance Functions
(SPFs) in Chapter 16.6.4 of the Highway Safety
Manual, 2nd Edition (HSM2), along with the
associated parameters, for the twelve types of
urban and suburban intersections in
Massachusetts using the most recent data.

(B) Develop an Artificial Intelligence (Al] model
to automate the detection and mapping of
sidewalks from publicly available aerial
imagery. Also, the model will be used to
identify changes in sidewalks using aerial
imagery from multiple years.

(C) Leverage Al to automate the counting of
pedestrians, active transportation modes (such
as bicycles and e-scooters), and site-generated
trips from new developments. The results of
this task will form the basis for developing Al
and/or statistical models to estimate
multimodal trip counts required for
transportation planning purposes.
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Project Information

This project is being conducted as part of the
Massachusetts Department of Transportation
(MassDOT) Research Program with funding
from Federal Highway Administration (FHWA|
State Planning and Research (SPR) funds.

Principal Investigators:

Yuanchang Xie

Performing Organization:
University of Massachusetts Lowell

Project Champion:
Bonnie Polin, Charles Major, Willam Simon

Project Start Date:
April 29, 2025

Expected Project Completion Date:
December 31, 2026

Methodology

(A) We will follow the calibration procedure
outlined in the HSM2. If sufficient
Massachusetts data is available, efforts will
also be made to develop new SPFs.
Additionally, we will develop simple crash
rates categorized by AADT bins.

(B) Building upon our successful experience
with detecting pedestrian crosswalks, we will
adapt and refine the model for sidewalk
detection. To enhance the process, we will
utilize the existing road network to narrow
the sidewalk search area and investigate
various data augmentation techniques.

(C) We will evaluate low-light and thermal
cameras. The final solution will include both
hardware and software (an Al model)
components.
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