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2.15. Understanding human mobility patterns and urban geography
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MERREBFE School of Economics and Management, Dalian University of Technology
ERER Understanding human mobility patterns and urban geography
Understanding the dynamics of the individuals’ daily mobility patterns has long been a
fundamental issue for urban planning and management, and tremendous efforts have
been made to reveal the possible universal laws governing human urban mobilities.
Given the diversity of world cities in terms of both geographical space and socio-
economic aspects, however, it remains a challenging task to set forth a unified
framework towards clearly uncovering the factors driving human urban mobilities and
the influence of these factors on the structural stability and evolution of urban systems.
This project aims to better understand the dynamic interplay between human mobility
RRmE a.n.d urban space, by looking into the empirical dgily travell trgjectolries of individgal
citizens. Our main research focus are twofold. First, we will investigate the spatial and
temporal patterns of human urban activities over a variety of cities, and examine how
the geography of a city, i.e. the geographical distribution of its settlements, impacts
human mobility patterns. Second, we will further explore how human urban activities
affect urban space, e.g. the evolution processes of urban land-use patterns and urban
spatial segregation. Outcomes of this research project may deepen our understanding
of various phenomena driven by human urban mobility, from epidemic prevention,
transportation system efficiency to land use sustainability, thus contributing to urban
planning to achieve a permanent goal of “better city”.
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2.26. Simulation mobile data for validation the reliability of estimation results from trajectory data
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2.28. Impact evaluation of infrastructure projects using remote sensing and spatial trade model
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2.30. A Study on Private Proximity Query
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2.32. Enhancing safety & accessibility through community focused network analysis in HCMC’s alleyway

neighborhoods
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RRsEE Enhancing safety & a!ccessibility through community focused network analysis in
HCMC's alleyway neighborhoods
This research focuses on the network of the alleyways in Ho Chi Minh City, as they
represent the core element of the city’s urban identity. The analysis of the network
focuses on the juxtaposition of the emergency mode and daily mode of the alleyways
to create a multi-layered network.The emergency mode aims to increase the safety of
the neighborhood by improving the accessibility by a vehicle from the main streets and
evacuation of residents in case of emergency inside the network.The strategy of the
emergency mode targets locations in the neighborhood which are to furthest away
from any place accessible by a vehicle by categorizing the alleyways by the width of
HREME the street and analyzing the network using the Network Voronoi algorithm. In the next
step routes of evacuation on foot will be analyzed considering the street width and
population to evacuate.The second layer of the network analysis aims to increase the
quality of urban life through adapting the network to daily activities by analyzing the
human flow to observe habit patterns and daily routes and finding adequate locations
in the network to create space for human relations and support community
formation.The final goal of this research is to combine both network analysis to create
a new model which enhances the degree of safety in the neighborhood and improves
the quality of life simultaneously.
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2.33. Exploring concise urban forms from the changes of city.

HRIFRES 975

HZERHtE B 2020-7-15

MELRTH 2021-3-31

HRERERE SH 2K

MERRERE | REAFE EERMHHZRM
ERER Exploring concise urban forms from the changes of city.
Urban form will change during time and city development. According to the phase of
social development, cities have different ways of changing urban forms at different
phase, as from the urbanization process in developing countries to the stability states
and change to reduction, compact and de-urbanization of cities in developed
countries. At different points in time, various types of elements in the city will have
different shape and patterns. The different changes in the process of urban
development can help to explore reasonable and concise urban forms. This research
HE=E hope to observe the changing process of city, by analyzing the city maps at different
time to analyze and summarize the changes in the location distribution of various
types of buildings in different areas of the city over time and the distribution patterns
and mutual effects.
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Understanding individual and crowd dynamics in urban environments are critical for
numerous applications, such as urban planning, traffic forecasting, and location-based
services. However, researchers have developed travel demand models to
accomplish this task with active self-reported data or probe data which are very
expensive and often in limited volume. In contrast, emerging data collection methods
have enabled researchers to leverage machine learning techniques with a tremendous
amount of passively collected mobility data for analyzing and forecasting people’s
HE=E behaviors. In this study, we plan to develop a reinforcement learning-based approach
for modeling and simulation of daily population movement using the Person Trip
Survey data. Unlike traditional travel demand modeling approaches, our method
focuses on the problem of inferring the spatio-temporal preferences of individuals from
the observed trajectories and is based on inverse reinforcement learning (IRL)
technigues. We apply the model to the Tokyo area and attempt to replicate a large
amount of the population’s daily movement by incorporating with agent-based multi-
modal traffic simulation technologies.
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Understanding people’s movement is important in urban planning, commercial
development, and disaster management. However, there is no high-quality person
flow data covering rural areas and is available to everyone. Mobile carriers
monopolize mobile phone data, such as GPS and base station logs. In addition, due to
privacy issues, it is impossible to obtain disaggregated people flow data easily.
Therefore, we aim to develop nationwide synthetic people flow data based on public
statistical data such as the national census and economic census. In this research, we
HE=E attempt to develop a prototype data of synthetic people flow data in Toyama and
Shizuoka prefectures and evaluate the result by comparing with various types of
observation data such as mobile data and statistical data.
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2.48. Quantification of Urban Policy in Developing Cities: Commuting, Land development and Externalities

in a City
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In this project, we are calibrating a modern quantitative model of location choices in
cities to analyze cities in developing countries. Such quantitative models have so far
mainly been used to study cities in developed countries. In this project, we will use the
much sparser data available for typical developing country cities to identify the
parameters of such a model. In particular, we will work with data on the distribution of
population and employment across districts of Dhaka, Nairobi and Cairo. To examine
how well the model is able to capture the rich level of economic activity in these cities,
HE=E it would be extremely valuable to compare the predictions of the model to the survey
data on commuting choices that have been collected. The model makes predictions
for the number of people commuting from each location in the city to each other
location for work and these predictions can be directly compared to the available
survey data to see how well the model performs.
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