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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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Simulation mobile data for validation the reliability of estimation results from trajectory data
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HERER Simulation mobile data for validation the reliability of estimation results from trajectory data
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Impact evaluation of infrastructure projects using remote sensing and spatial trade model
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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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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.
1988 HIR - 2001 #fEH&F (ZEMEEESY) -
1998 ®WIR - 2011 HR(ZEMES) -
2008 HIR ©) 2005 JLEBALMN (ZEFEIEE 53) -
2000 IR B e - 2004 EF(ELH-Ex =) -
(ZEMEEES)
2001 AR - 2015 B 55 (ZMEELS) -
2005 JLERALM - 2012 BEA (ZEMEEES) -
1997 &40 - 2010 s (ZERIACSY) -
1999 E = - 2016 BRELAIE (ZRELS) -
» 2002 {L& - 1996 ¥ =5 -
TI_”L‘;;? b 2007 &R = | 2002 SvhnE -
HERR 2007 FEi= - 2004 /N4 -
1994 [EILER - 2009 #vh -
2005 FXH (FAHA) - 2012 <7 (ZEMERS) -
2006 #BLL - 2001 h4AO(ZE/MES) -
2001 =& - 2010 F7R—IL(ZMEERS) -
2001 #E & - 2013 FA0E (ZMES) -
1998 FRIR (ZERFELS)) - 2003 FR—F (ZMEES) -
2008 IR (ZEMECS) - 2008 ¥+ (ZMES) -
2000 FRBRf# (ZEMEEES) - 2012 TRy (ERBLS) -
2001 HIR (ZEMHEES) -

T2ty FIAK

37




2.32.

Twitter T—2 ZHWV-EE - BHICHE TS EMEHTEICET MK
HEMARES 1040
BRZeRata B 2020-12-12
BTkt H 2022-03-31
HERKRE 1R
MERRERE | ERIEKXRY BE-HSBETSR
HERER Twitter T—2Z AW =B E-BHICH T EMEHTICREAT I
BEICEIBFM-EXRMTEREN, ECTEDRERERLELTOSINERHIZ(HDLIEE
AN EELHIETHIEIE, BESHGLEOBANCEELREBETHS. LML, HER-E
B TOEMEZTILIALTIRIEAEEG T —2IEFEELEL, TS TABHE T, A
B - ABMEICENS Twitter T—RIZEBL, BHETER—REL-BARE B LB
ERWNT, BRTH-BRMLHERMOREZEDRERENRE TRETELNRFAEITS,
BARMICIE RABAREXZFILHETIBARAKERPLEERRIFLEICHITHEMK
RICEET S Twitter T—2Z AT, BZIFHRCERRHA -4, BMEEZRTEERE,
BREEGLGEEFANYELT, BHKROBFHHEBOCERM A AZIRIET SEMERET
5, HhET, BHCEINPARICEDOLSLBHNEREEZ, THICEDKSICEETLINE
HABME SHTL, BMOREISRT 2 RIG (SERE - THER) (CRONHEAZOthigz, 145
PEH T EDBERZEALMNZT S, AR EDOREZRANSILET, BEHEORRGITEN
RAIRELEHTZITTHK, B GPS MEFEMAFOoNGUEER (BROBHIGRT, RERH
EXEEEF)NOCHTERGEDOREEMTELAREELLIIEN RTINS, SBIT, B
HORILEZEBLBK-BRAHEORER, EMBOARBTHOFARERN LEZDET
ERMENEFIND,
1988 WX - 2001 4@ &R (ZEFEIER )
1998 R - 2011 IR (ZEMREEES)
2008 HIX - 2005 JtERALM (ZERGEZS)
2000 F B4 - 2004 EF(EXHm-ELEH)
(ZZREC )
2001 HE - 2015 BE (MBS
2005 JtEB LM - 2012 REAR (ZEREERSY)
1997 &40 - 2010 & (ZEREERSY) O
1999 E - = - 2016 BRELIAE (ZEMECH)
_ 2002 L& - 1996 ¥ =5
;Ié‘;% k 2007 &R — 2002 SvhLE
“ 2007 #HiE - 2004 /N A
1994 [EILER - 2009 #wh
2005 FAH (FAHEA) - 2012 <7 (Z=REERSY)
2006 ARl - 2001 h4 0 (ZEREES)
2001 =& - 2010 S7R—IL(ZEMREH)
2001 E%ME &R - 2013 4 0OE (Z/RIES)
1998 EH (ZEMEESH) - 2003 R—F3 (ERME D)
2008 R (Z=MEH) O | 2008 &> (Z=MEH)
2000 IR (ZEFEIED 5) - 2012 F/oRy (ZE/MEES)
2001 SR (ZEMEEES)

T2ty FIAK

38




2.38.

REMERTHETILOBEL TOLRAICET K
HEMARES 1041
BRZeRata B 2020-12-12
BTkt H 2022-03-31
HERKRE 1R
MERRERE | ERIEKXRY BE-HSBETSR
HERER REMERITHETIILOBELZOLAICET MR
IS DREMRETEZTE TS LT, EREMOAFKREITTES REMAAZEDE
HBRRITEEMEZZEETILIEIEETHD. AMETIE, £, BEAKL QKT LIRS
FTAFTKR T —2PEBRET —FHEFILIC, NIJETILLBEREBEHEERET
LEAWT, REFMOEREHCIGEFZEL-REMBRTHETILIUT, T
IVEBETD. RIC, AR)IEBETHSIUVUERRERIREZHIC, ETI/ILCTHELZAR
FEEREEBOAFTKRRZLERL, ETILORBEZRIITS. oI, BELEETIL
 REFHREORLEIROBAICEIGhEBEORERRTELE REEENHFE
T, REE~ODRBRREERATLEALLAL, RETILOEREERT.
HRBE
1988 WX 2001 4@ &R (ZEFEIER )
1998 R 2011 IR (ZEMREEES)
2008 HIX 2005 JtERALM (ZERGEZS)
2000 F B4 2004 EF(EXHm-ELEH)
(ZZREC )
2001 HE 2015 BE (MBS
2005 JtEB LM 2012 REAR (ZEREERSY)
1997 &40 2010 & (ZEREERSY)
1999 E - = - 2016 BRELIAE (ZEMECH)
‘ 2002 L& 1996 ¥ =5
T3EYE 007 &R 2002 S ALE
ARG 2007 FiE 2004 N/ A
1994 [EILER 2009 #wh
2005 FXH (FAHA) 2012 Y7 (Z=MREEES)
2006 EBLL 2001 H4 0 (ZEREEZS)
2001 =i 2010 S7R—/L (E/MED)
2001 E%ME &R 2013 4 0OE (Z/RIES)
1998 HIF (ZEMEES) - 2003 R—F3 (ERME D)
2008 RIE (ZMEE5) O | 2008 &> (Z=MEH)
2000 IR (ZEFEIED 5) - 2012 F/oRy (ZE/MEES)
2001 HIR(ZEREELS)

T2ty FIAK

39




2.34. REFEZEMBOBHOHICET HHE

HEMARES 1042
BRZeRata B 2020-12-12
BTkt H 2022-03-31
HERKRE 1R
MERRERE | ERIEKXRY BE-HSBETSR
HEREE REFEEEMBEOBADITIZETIHAR
AEFEBZSEMIB (LT, KEMIFE) (X R EOREODRSLBENVETHSI—A
T, iBHEDBEANEZIZHY, TREVHICHBLTUODZRATIEIEETH
5. KR TIE, #ERET77—bO SNS(V—Sv )Lk —F 25 - H—ER), 360 &
IN/SYEE, BEFTAREDEHLEY AN BONDEZT—2ZRANT, KAEHBEOED
BADEMEZAMICHONTSEE2BMET S BEAMIZIE, 9, Google Street View
(UTF, GSV) D SFondAREMIE DA REHRE AL NRFE77— EEEL, #
EBRE DR IHIEECHIBOFBELOBZRES T 5. RIZ, SNS D—DTHS Flickr
IS, REHIE CIRFESINZEBROT 2, ARMBOHFHELLIZ, SNSITERFEIA P
TVEROHHEEZERT L. HHET, MRFMBEREFEREOIRERNOBRED T
RAME FHLLIC, ERAPTEEEA, ARE Al TEDESICREZNERITT .
1988 WX 2001 %GR (ZEMEEE )
1998 R 2011 IR (ZEMREEES)
2008 HIX 2005 JtERALM (ZERGEZS)
2000 F B4 2004 EF(EXHm-ELEH)
(ZZREC )
2001 HE 2015 BE (MBS
2005 JtEB LM 2012 REAR (ZEREERSY)
1997 &40 - 2010 & (ZEREERSY)
1999 E - = - 2016 BRELIAE (ZEMECH)
‘ 2002 L& - 1996 ¥ =5
T3EYE 007 &R 2002 S ALE
ARG 2007 FiE 2004 N/ A
1994 [EILER 2009 #wh
2005 FXH (FAHA) 2012 Y7 (Z=MREEES)
2006 EBLL 2001 H4 0 (ZEREEZS)
2001 =i 2010 S7R—/L (E/MED)
2001 E%ME &R 2013 +0OFE (Z/MESH)
1998 EH (ZEMEESH) - 2003 R—F 3 (ZHEH)
2008 R (Z=MEH) O | 2008 &> (Z=MEH)
2000 IR (ZEFEIED 5) - 2012 F/oRy (ZE/MEES)
2001 HER(Z=REESSH)
T—at YA 1

40




2.35.

T—T oG T2 AV ERHNART—2 DERK
ERHRES 1046
HFZERHtE B 2020-12-05
HERTH 2022-03-31
MAKKE B2l ®if
MRARKREME | REXFEERMTHRAR
RS =T T — 2RV BBMART—2D/ERK
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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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
HREE the model performs.
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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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