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Understanding human mobility patterns and urban geography
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HERER 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 and urban space, by looking into the empirical daily travel trajectories of individual
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
HREE 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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HRBE
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(ZZREL )
2005 JtEB LM 2015 BE (ZERERS)
1997 &40 2012 REAR (ZEREERSY)
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2%, BHOWAEHNEMNMERRVRT—2IZDO0T, AO-T#FA-RELRERLALE
RE—ARHITIBIEL, REMNICHRLIVELHD. F—I2, HIROBHIZH TR EZTD
RREETLRAUVAT —RERBBINFERAUAT—42, BEAVIOBHEERRKHLGE
DT—ah5, BHEROERKREE, HERADOEREFKRLEBEALNSFEL, £2E
DHEHIZH THNAEEDRFEEITS. FZIC, WARNIBOXEFERELT, £S5 BicHE
REBEBOTKZIBEL, WAOEBEHLEOBEES TS, Fiz, 3RO T ERE OB
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EORBESEZERMMICAIRIEL, 235 F=I, RARRYRT =D @EEEFERD
Y—ERLRNIILEZDFHEAEICOVT, BKROREBEZADRNT—EDSEBET HEED
12, BEID-H DRI - B AN - B FHWIR M EEZILEAD, HEDOBEEEETHHTL,
BEFTNOERARYNT—ODMEFRIIT 5.
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1998 HIX O | 2001 #%[EEB(ZEMEES) -
2008 HIX O | 2011 R (ZEME D) O
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2008 HIR (Z=MEES) O | 2008 &> (Z=MEH) O
2000 IR (ZEFEIED 5) O |2012 T/oR (ZRHES) -
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HEREE S[UEEEEICEBMEL-ZRETEA MRS/ DR
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BEEDEX. EFEMITLIBEKIRIVDEME. BRAGEBEZEESITRIL TS, 15
HOBTIEIWMAE—FTASURRRIELGY . TOEEILEETH D, BHETE. Hhifct
EIZEWTHLERIEEEBA~DOEG ERBEORBELEZALIN, BRELVPEOHMHTIEIRIEE
BOREFEEL-I A A, ERTAZFICHTIEARNTERIEHIITINTULEL,
ZIT AMRTEEREIERTEE. LB Om#ERdRIC. IR EEELEBME
LR EAAFSAUZER T 5. COEMFEAANRSAVITHREOERR S ET
L), 2050 FEERELEBBEROREA—1—%TT . AMRICIERE. BEZEDERIG
BELHEIIaL—2avhoB=RET—42. THhFIA. BY. 10755 0WHT—4.
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2000 B 4 - 2005 JtER AN (ZEFEES )
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2006 ARLL 2001 A4 O (ZERHBES)
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2008 IR (ZEMHEE5) O 2008 ¥+ (ZEMELS)

2000 FR MR (ZERECS) 2012 T/ R (ZEREES)

T2ty FIAK

26




2.20.

AHMEBSORZER T - AL - OF LA T ER D EFIFHZE
HEMARES 943
BRZeRata B 2019-12-04
BTkt H 2023-03-31
HERKRE &R AT
MERRERE | ERAE EHEREEAE L 4—
HERER MHEB OO BRSO F LA T EE O EHHZE
AT, ARSI SOHMHILEENBEECHONIFILUMHTEEESRIC. HHESR
BREZEE-HR-EAR-HEHDZEMRT— LIS/ HEITILDTHD. FEDA
BE.UTOBEYTHZ. FLIZ.BE-HRAS—ILTD GIS 74— ILRAE XKL £
NEFALELZAE.SF 2 IC.HAPICHREFTOFTURTEBOBE - BHaAREREAR
F.E 3 IS ERXDOERMNERBEOHERAL, TOEE. F4I2, [FHOMMEER
REDNITAMETMFZORRL. TOEMA. FESIC. EHOFELE - HRESTT HEFZEM
PHFZEORKL. ZOEA. F6IZ. EMFRAMOILK-E/NOBERMS N FEORR
E.ZDER AROETIE. FUBHBEHEOARETOTCEBE- AT ELEOHAERSE (F
B NERM) . BEMSMOMEE (FEET).GIS OWMESE (BEMER) L. 1)/4
MRBE KEZEOMBIERE LS - TR - BBEFOFHZEHE (Mei-Po Kwan, Sara McLafferty, 7%
%) DHERERFITITS,
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2005 JtEB LM 2015 BE (ZERERS)
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2006 EBLL 2001 H4 0 (ZEEEZS)
2001 =i 2010 S7R—/L (E/MED)
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M -FEREORLEZERISLT. ZORKRELGL. BHEADOBEHICETLIEE
REDHYFEZEMITDIENVETH D, COLOILBEICHL ., EHMICHHEESE
(X, EMASDFBEEISEELEEADEEREETVERALTE, LOLEDLS,
MHAIEBELERFTEDRIFIILIEZFTTIIEL, BHRET AT RETEHIILITLEER
BEEZ RT3 (Bl 2avEVY LAY, 2B RAEDBERFEMERE) , — AT, BlEEH
FUNDHE - BEIFHCETIBRENET —E2ORELNS. T LU DETD AR
BT AEMMBAIMIEVELEATOEWL FISEE, FRABHINOERZT A IME
AT A LET. BTRNEADOE BB LUVEEEREEBLLIZETIVIZLDEENT
77O0—FHEB EHDHTL VS (Ahlfeldt, Redding, Sturm, Wolf, 2015) , ABFZED B I,
HABE K=Yy TRAEZEDADBBHT—4%EAL, LavEssE BTN AL D SHL
BHTHEELRIAMNICIERE - ETILETEIETHS, AMETIE. TEBERFEIT
ICEBLTEATRBFZDETIVICHL. BRLAGEEOBHITHERY ANSHLLVE
TILEREL. ATMBER(RBAVI5.V—=U5 %) OBRBREEFTMETS,
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(ZZREL )
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1994 [EILER 2009 #wh
2005 FXH (FAHA) 2012 Y7 (Z=MREEES)
2006 EBLL 2001 H4 0 (ZEEEZS)
2001 =i 2010 S7R—/L (E/MED)
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2.22.

Simulation mobile data for validation the reliability of estimation results from trajectory data
HEAEES 956
MR B 2020-02-10
LR TH 2023-03-31
RRERERE Ly EEF
HERREBRE | RRAF EHEREFEARE 52—

HERER Simulation mobile data for validation the reliability of estimation results from trajectory data
Mobile phone HEDE VT T—RERNHEAEBICRATEY . ERHAEDIEEDHTEL®
BAEMICEET A EMEIEHZLH D, LHOLENS, CoDEMICET 2 E©F 8IS
BLTENFEDEBEHEZRAL TS, FLUNEHM O WEFZDEVNDNENIF
EDEEERIFLTVLSIONEEMICFHESN TLVEL ARRIFEYVI T—2DH KA
BEREICIHRATHIELEZBEMELT, MBEARMCIERZLZEDT RN BEIHE®
BUHHEICENZFEDEEESZATVNADON, EEMITOIaAL—2aVITL>THERHR
T5, COMERRIF. EVI T—2DHESHNEREDHTLS LUV IR MNIFEEATREEL., £
ICHXERBRZRLEEICETAUHERAE~OEMEEEL TS,
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2000 IR B e 2005 JLEBALMN (ZEFEIEDR5)
2001 IR 2004 ER(ELH-ELE)
(ZEMEB5)
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DEFDENBR CELEMBEEBEL T IENEELEBEELLO>TWS, FDHT
BERERLLTUL. FROEERADFIEMEHER T HLTHY. TDLOICHEZRDEE
B. AXRXBEHOBRLEENMTHONA TS, Z0EHICIE. FROFIEHOFMEMERE
HORAKRBNBRERBICERTIVDENDD, T2 T AMETIE. BELBEADOHR
MERREL. BHOEREZFRAT I RN OFESZHEL . BHEFEDO R TEDLSIC
ML TWENEBALNITEHIAEENET S, TNICKY. FIEHEZEBLELS . &8
BT OERRICAFT-AMHBEOBRECHERTICETIERMMRE/LIIELEAF
HEME o=
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2008 HIX 2011 HR(ZEMEED)
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2.24.

Impact evaluation of infrastructure projects using remote sensing and spatial trade model
ERHRES 970
HFZERHtE B 2020-05-08
HERTH 2023-03-31
MAKKE s
mRREREME | EREEES
HERER Impact evaluation of infrastructure projects using remote sensing and spatial trade model
The construction and upgrade of the interregional transport network have significantly improved
connectivity and increased bilateral trade and population movement in Asian countries.
However, little empirical evidence exists to understand how the large-scale infrastructure
investments changed the system of cities among China and ASEAN countries. In this context,
this study’s objectives are to (a) analyze the pattern of urban sprawl and land use near the major
transport network and (b) quantify welfare gains through bilateral trades (Ricardian effect) and
labor reallocations. We plan to evaluate the spatial and economic impacts of the highway,
railway, or airport construction across the Greater Mekong Subregion or in ASEAN nations. In
combination with economics empirical models, the analysis plans to utilize big data which help
us visualize and quantify the development impact of infrastructure investments in rural areas
HREE which suffer lack of data. In this regard, we apply image processing technique to satellite images
and use data from the people flow projects to measure urban congestions and to track the people
flow. The data will allow us to develop measurements of market access and trade costs.
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2.25. A Study on Private Proximity Query
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BRZeRata B 2020-06-26
BTkt H 2023-03-31
HERKRE (3
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HERER A Study on Private Proximity Query
AMETIL., ERWEEITIVETSAN—REDAETEZTSHAEEHRELTL
B, EER LS HEDHEIELTIL. "is Alice close to Bob? "&ELNSEHD A H B, A lE. TUR
ERTMMEANGRERREZ AL TICHREESHI LN TELERET S, HAlE.
COMBEICHLT. ERTSANY—  REGN—FII7 BHOLEZHILD5EES
O, BHETSANY I BRNERARTHEEHAD, CCTOEELREBN—DIL,
BEMT—2DREIZEVT, HBEHROTSA/N\—DEHDANIHVREEDKSIZE
BIBEIMNENSITETHD, COZEIF. REDTSAR—FEADK A (PS)IZEETBHEL
EELT. COMENI=—IEEDTHAHZEEXRLTILNS,
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BIZIE. FAREERTRDNRT —2DA#R1EZ 470 DTN (Delay-Tolerant Networking)
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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 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
MAME trajectories and is based on inverse reinforcement learning (IRL) techniques. 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 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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2.36. Quantification of Urban Policy in Developing Cities: Commuting, Land development and Externalities in a
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R Quantification of Urban Policy in Developing Cities: Commuting, Land development and
7t Externalities in a City
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, 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
MAEME the model performs.
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Understanding Welfare Differences across Cities in the World
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HAEREREME | RANKFE EFFPE
HERER Understanding Welfare Differences across Cities in the World
This project studies how peoples’ welfare varies across cities under different stages of
development. Using travel surveys worldwide, we document how the spatial patterns of
residents' commuting and non-commuting travel and the time-use patterns of labor supply and
amenity consumption differ across cities and time periods. We then develop a theoretical
framework of spatial labor supply and amenity consumption decisions within a city. Our
theoretical framework maps the observed cross-city patterns of urban travel and time-use
decisions to key structural city-specific parameters such as the cost of travel, the formality of
employment, and the attractiveness of market-provided amenities. Finally, we use our theoretical
framework to back out residents' welfare for each city and quantitatively assess what margins
affect the residents' welfare differences.
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