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Abstract of Thesis

This study proposes a framework to evaluate human-centric street environmental perception based on
multiple data sources using deep learning. The proposed three methods for evaluating street vitality, street
walkability, and visual walkability perception can be a framework and a new paradigm for observing, auditing,
measuring, and understanding human-centric street environmental perception. Compared with previous
computer-assisted methods, these approaches are human-centric and more comprehensive. The results represent
a further step in understanding the interplay of street environmental perception and street-level semantics and
features. The dissertation contains six chapters as follows.

Chapter 1 introduces the background information, problem statements, research objectives, research
framework, and outlines of this dissertation.

Chapter 2 provides the related work of this study, including concepts, data, and methods of evaluating street
environmental perception in previous research. It identifies the research gaps and opportunities for emerging
multiple data sources and computer-assisted approaches to comprise a new research paradigm for observing,
auditing, measuring, and understanding human-centric street environmental perception.

Chapter 3 presents an automated deep learning approach to quantitatively explore the association between
the street-built environment and street vitality based on not only street view images (SVIs) but also video-image
data from the installed camera. The purposes of this chapter are to (1) build a quantitative measurement method
for the vitality-related street-built environment features; (2) develop an evaluation framework for the vitality of
street space, integrating activity-based and pedestrian number-based vitality assessment using video-image data
and deep learning; and (3) analyze the association between street vitality level and the street built environment
features quantitatively.

In Chapter 4, a new approach for multicriteria evaluation of street walkability is proposed, including physical
and perceived walkability, from multiple data sources. The research goals of this chapter are (1) to integrate
multiple sources of walkability-related data and provide a street-level multicriteria walkability measure analysis
tool based on physical and perceived data; (2) to provide a methodology for quantitative evaluations of physical
walkability of urban street (WoUS), including four criteria represented by eight measurable aspects; and (3) to
develop evaluation criteria for perceived WoUS and determine the extent to which physical WoUS represents
perceived WoUS.

Chapter 5 provides a virtual reality panoramic image-based deep learning method for measuring visual
walkability perception (VWP) and then quantifies and visualizes the contributing visual features that mitigate
the gaps between on-site and natural SVIs audits. The research objectives are to (1) propose a VR-based pairwise
comparison approach for VWP scoring in six categories; (2) design a VWP classification deep multitask learning
(VWPCL) model with a tailored dataset; (3) use a stepwise multiple linear regression model to analyze the
relationship between object ratios and VWP scores obtained by semantic segmentation of panoramic SVIs from a
macroscale perspective; (4) visualize the objects contributing to the VWP evaluation using interpretable deep
learning from a microscale perspective; and (5) validate the effectiveness of the VWPCL model and its
interpretable deep learning results.

Chapter 6 presents conclusions with remarks, discusses limitations, and suggests the directions for future

work.
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