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ABSTRACT

Toby‘sr.mesaemmmgthe fourth industry revolution, which is featured by
. mdnuphveudmobg:es fike the dominating Al. Urban artifidal intelligence
- (UrbanAl), an integration of artificial intefligence and urban scientific discplines,
mtlnmgencemndkddmeamsamnndﬁmmtfwuma-
nAl W@advancedm technologies such as AIGC (Artificial Inteligence Gener-
ated Content), LLM (Large Language Models), loTs (Internet of Things), and Robat-
ics. The framework is predicated on three pivotal trajectories: the examination of
wrban dynamics through Al methodologies, the reconfiguration of urban landscapes
via Al interventions, and the innovative creation of urban environments utilizing Al
" capabilities. Firstly, Al is revolutionizing the paradigm of urban studies by introduc-
ing alternative modalities for data acquisition and analysis. Secondly, Al is funda-
mentally reshaping wrban life and spatial configurations, thereby incrementally
updating and refining traditional urban theoretical frameworks. Thirdly, Al emerges
as a novel instrument of productivity, driving the creation of cities by enhanding the
efficacy of urban planning, management, and construction processes. In conclusion,
this tak elucidates the trajectories, potentialities, and implications of Al in the
advancement of urban scence and praxis, providing an overview of the opportuni-
ties and challenges inherent in UrbanAL
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=6, ‘ANLRFARPOHIE BIEFER SR EBRERGR, BIEE
RIEZF AR BIENLERFT KR, 7RARASIEEENIERFR. X
wWit. BEEE. HEXE. ARBESFLE NhFUANALIERAEES|IE,
RENEEARASE. MEAMEFENTRER. = HEHARRE, FE
SRR EK-ESEIREEASEASE.
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SWAER: BLREUKET I HFEARERRR HHELSHREHE"
wEAN: H

E: 105180, RKEEINZESINE /&L /KKT oI H:44k REFRL IR
MHEESHAREE”, R ETALIEEEENEmMAZE RN #ITE
SR, RRZEMESHETATEREXENETRZELRANIFHRE T
2, fiAAh, ATEEEXN~ VR ZFARUREBRARNEEE T RN
o, XMPIRE T REEENER. BHERNHED. VISABANERE
IABEXMEY 2R . BEEARRIIEE, fTWANTHREZRER, A,
X [E At 3 ML B9 & I S8 E A ) AR gE iR T E S AyBkAk . MRIIHAZ
ZIRNK, FLERAZINET. FEBHm. ST, MANKEEE,
ARANEGRSFEHETHSNTEEENNRER, MENE, SHRE.

202451081
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W RHRAVETR AR N BB ERER

AfjE): 20244108

s EEERKEAHKRX

Kw%w. 20245 FFERW LN BEES

WBEAN: K

BE: 10819H, FREMAXEEBLEBTREIES 520245FFKIH S
MUBBEES, ABRZMNBHRITNROTEANARERE" A&, ALK
BEDWEEHRT T EEEHR. EXFESFERBZINBEESHEILTERN
AEOPRXEEZELDF, ASHESRFMNZRASH 2 MIFZRTENA (AT
R EZRILA") . HEBSFARW AN EIHFZIESHZERS (AT
B BIEZR") £, EFRBRARFRD, HARIEEHLRWUPEN, FEY
AR IR, FARAEE)AEITERAS . bR &I
Rbt. PFEZR I HRM . EFIEERBERETAREERAS . JEHIEE
ABHIINZITHAREERAS .. EFREARBENERAS N, B
TUER, BHFEANEE AEE, REAFBRN. TERESN7HTIT L
In, ALEMNANFE LEERETHEEINTANERIS . KEERH
MY AL ERIT. ERFE. SRITEF00RA, %m—ii, HER
WERAXREIRAVIBEB G, BROESNEER S ANBENTHFEZLRE.

m Schedule ‘,',,mm a Street View Images Collection | Collected Data & Goal

et XL — T T > Collecting data by walking Collected data: MP4s with GPS

Goal: Checking street view images according to location

A desirable

example
(a) HSCRAEM A)F (b) GoProff ik Hf Il K s 2 ) 1 F R &
n 3D Modeling | Collected Data & Goal ,.;,,...u Comprehensive Data Introduction | Models
Collecting data by drone Collected data: High resolution JPGs with GPS Model Data Pictures Display

Qiyun: 772 MB (obj) 8 objs
Shengping: 1.15 GB (obj) 16 objs
Rixin: 099 GB (obj) 16 objs
All: 416 GB (opj) 62 objs

Fail to render with my 12G memory computer!

Assemble Method

. Obj p td pa (lyl om DJI Ten
. me s bef
bj (y gl 1

(OF W 1K 20 9 Lve S € (d) Fo AHLER Y Il B SR ALY
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Urban Artificial Intelligence: Framework and its application in
urban science and practice

BjEl: 20244E108

M= ENEEmT

zu{%ﬁ*\. The 3rd International Conference on Science in Engineering and
Technology 2024

wREAN: iR

WE: 108248, WimEIm<ZiE&S0The 3rd International Conference on Science
in Engineering and Technology 2024< 3%, 3 | Urban Artificial Intelligence:
Framework and its application in urban science and practice y{ET IR L, AKX
EHBLTHTALERNEMHLIESR, FALHHALIEERAR, MAGC
(ATEBERNE) , LM (j(’*”ln:.’f%’*”) , lot (MBXM) , FAL=EA
ZHERET=/XRBONE: BIALERAENHTHSHNKLE, BIAL
9{%'? ETMNIEm R WANENLE, UEFAAT SR N mIRENCIFHE!

=

01.9 w.,!..u e
S

Je st

meso EYENTS
“** RUNDOWN

INVITATION

On behalf of the Faculty of Engineering, Tadulako
University, we are honored to invite you to the opening
ceremony of The 3rd International Conference on Science
in Engineering and Technology (3rd ICOSIET) which will be
held on

Thursday, October 24th, 2024 | 08.30 wita
BEST WESTERN HOTEL, PALU

Your presence will greatly honor us, and we look forward to
welcoming you to this important event.

7 of me Facully/[f.rﬁenns
ﬁxmn Ada (Eng), Ph.D.
19740323 199903 1002

OPENING CEREMONY

08 30 - 10.00 wita
DANEE PERFORMANCE

+ SINGING THE INDONESIAN NATIONAL ANTHEM

+ SINGING TADULAKO MARCH

+ RECITING PRAYERS

+ COMMITTEE CHAIRMAN'S REPORT

« REMARKS FROM THE Pjs. GOVERNOR OF CENTRAL
SULAWES!

« REMARKS FROM THE RECTOR OF TADULAKO
UNIVERSITY AND OFFICIALLY OPENING 3RD ICOSIET
2024

CLOSING CEREMONY (GALA DINNER)
19.30 - 22.00 wita

Jese

Invited Guests are expected 10 arrive 15 minutes Before the start of the event.
Oress formally
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Urban Artificial Intelligence: Framework and its application in
urban science and practice

AfjEl: 20244E108

s BAR

SWEFR: City+2024@Kitakyushud i 32 E RN
WREAN: iR

BE: BHEEINZESHCity+2024@Kitakyushuli AR E RS, F# 7T &
JgUrban Artificial Intelligence: Framework and Its Application in Urban Science and
Practicefl I EERE. SRNWMTEELDFER LIV Edy, HEERESMWEE
MREAR, MEFTSWAMATERE. HHALEE (UrbanAl) | A TE G
TRZZFRNESEXMRENEIL. R HEE THTmA T ERNERK
EZR, FAEHNATEERAR, WAGC (ATEEERAE) , LM (KB
BEEE) | lot (EKM) , FASIAN, ZERET=KBNHE: BILA
TEEFENBTNSHEE, BIATERTINETERNNEFLE, U
EFAATERENNHETHENEFEE. B, ALTRBESIAEEX
ST BRER, EEVRITHTHRASER. R, ATEEEEMN
RALFBHMERMNTEAES, NIETEFNTERRREDERIESR.
F= AILFSERA—FHNEFNTE BIRSHEHAK. SEMERD
AR, M THRTNEE. &F, KEHER T ALSRERTRZMEL
ﬁ%§¢%ﬁﬂ\ﬁﬁﬁ%m,Mﬁ?kl%%&ﬁﬁﬂ%ﬁiﬁ¢%ﬂﬁﬁ
KK

Al as both softwareand hardware

* Al as software/algorithm for intelligently analyzing data
* Robots, driven by Al, are physical agents/hardware in cities
» |oTs / ubuguitous sensors + edge computing

* The both forms closely connect to people (work)
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Advancements in the application of large language models in
urban study: a systematic review

AfjEl: 20244E108

s BAR

SWEFR: City+2024@Kitakyushud i 32 E RN
REAN: B85

WE: SSWETMH4 B4 = 7ECity+2024@Kitakyushul T SR E RS E# T
M A “Advancements in the application of large language models in urban study: a
systematic review” 95T 3R., XEXfMWeb of Sciencellil EEfY146 N EZHITT &
AWM, ERXIRNESEEEHTHRPORA. XERL T —MESESR,
RREMRIOE. NASHR. SETLAE. RREENNTIGRENEE XS
k. MRERET, AEEAFH, BAXMRFBERBK, KESEE
WNHAT&EMgSE, XA, BahFTUNMEFRIEAEN . oy, EF
GPTHIBERTRYJTZ = W& E ANEE, HPHAMNBIAREHELIEMRE R
BN FEITE, I, AXENETHEF. WHEESAHBER. B
W5ET. HHmREBE. HmAESEELNTEHT T RANEE, PUEERK
EESRAEXEGENN BT, ZERERNE T HAXKRIESREE LR,

ITEREMREXENELR#, HHE T KESEERENBEIEMRIR
krtls. RENBT T ABTANEEIRITAILLMIRIZPIanEduGPT,
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Revealing changes in urban physical disorder using twenty
million street view images

AfjEl: 20244E108

s BAR
SWEFR: City+2024@Kitakyushud i 32 E RN
REA: DN

?ﬁ% SLIG = 8 A4 T 7E City+2024 @Kitakyushu 3 i1 #ff 33 B Fr= W _E 72 Al

T @} “Revealing changes in urban physical disorder using twenty million street
view images”fBY)C IR, WM ZEEXFriE N BERBARLAFENH T =
THEMRAHETANTRESETEAIREEXREE, KﬁﬁLﬁmBEimu
F Y2000 7 kTR ER, BECSITEAET, BT HFEHETZEEXFHNLE
¢K$ﬁﬁﬁm*% %%ﬁ?ﬁﬁ SRR, AAHZFTZEHNXER,

IFENE, #—FTETERTHRERTHEMZERFERER. F£H
YOLOv81J||2§:E1']7]‘7‘E'< ”Fﬁjt/ﬁﬁum W= Bk FiEtR. FIRETEHMENEZEE
KITFRIRAW TR B RFHRIMFE R, ERFHA, ¢lmmm S (8] 5k B A K
BT FEEAMNEPARKT TR, 4 %“ﬁ%W%WW§
BEXFHNNERX, MAORLHETEFFEEZNST o ZMRY BT X
WhmEELFNIER RETNEETHMHNTTE, ﬁ@%?$lﬁﬁ S[8) K
MEH, XERWEH TN M ERENTL, FEINER LB EX
MBI RIRSH T ZERE.

Thanks foryour attention!
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wREN: BB

BE: 2024F1183H, HHREIMSZEE FE UrbanAl—BI AR AR 5=~ B
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WHATEREANR TG, BeeEX. REFS. Y%, LEHEYE
M. H2EA. B ERSSFES., HEEIMET TN (ARSI THEFI4 5
TEEY HRE, RATEMBE T RRNETREIEESHN ., HERSS
B, BEHTHNAEIET A EE N IERM MY . ST A S
2R, ANYBNEE4EXEEZ N AH.
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RIERR. BFEAHHER. HmERSAKIT. HHEiT5RE. UEAF
W5k REE ZRE T ERIZEMW, RBERFHOTIBSH R, AR
MAHPRIHF T, “UrbanAl—BARAR SNBSS B P EHHRENR
SUFEEESRKPTERZLEBERFEALRK ST, T2024F1173
BEBERFERFZRANBT EFRRIRFEREER L. EEMEH S ZRER
AR KMAN S ERXFE B FAMBFEERARERTRENT RS N AT
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1054 SRR R BUFER] MR EIIH IR
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BN PIE
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Inferring Storefront Vacancy Using Mobile Sensing Images and
Computer Vision Approaches
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Spatiotemporal changes of wurban vacant land and its

distribution patterns in shrinking cities on the globe

Authors: Tangqi Tu, Xinyu Wang, Ying Long*
Journal: Science of The Total Environment

Abstract: Urban vacant land (UVL) has been an important issue in the urbanization
process, especially for shrinking cities. Identifying UVL and analyzing its
spatiotemporal characteristics are the foundation for coping with this issue. This
study identified UVL in 497 shrinking cities on the globe (10 % of shrinking cities in
total) in 2016 and 2021 using manual labeling and deep learning to reflect the
distribution patterns of UVL and its spatiotemporal changes. The results reveal that
a global expansion of UVL from 2016 to 2021 in 497 shrinking cities, with diverse
distribution patterns and varying changes across different regions. As for
socioeconomic factors, UVL is related to population shrinkage, and the UVL ratio
presents a phased change with the increase of the urbanization rate, revealing an
inverted U-shaped relationship between the UVL ratio and the urbanization rate.
The distribution patterns of UVL also vary globally in different urbanization phases.
This study can provide theoretical and practical insights for improving urban
planning and promoting sustainable urbanization.

Keywords: Urban vacant land, Shrinking cities, Spatiotemporal changes, Distribution
patterns, Sustainable urbanization
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Near surface camera informed agricultural land monitoring for

climate smart agriculture

Authors: Le Yu*, Zhenrong Du, Xiyu Li, Qiang Zhao, Hui Wu, Duoji weise, Xinqun Yuan,
Yuanzheng Yang, Wenhua Cai, Weimin Song, Pei Wang, Zhicong Zhao, Ying Long,
Yongguang Zhang, Jinbang Peng, Xiaoping Xin, Fei Xu, Miaogen Shen, Hui Wang,
Yuanmei Jiao, Tingting Li, Zhentao Sun, Yonggan Zhao, Mengyang Fang,
Dailiang Peng, Chaoyang Wu, Sheng Li, Xiaoli Shen, Keping Ma, Guanghui Lin,
Yong Luo

Journal: Climate Smart Agriculture

Abstract: Continuous and accurate monitoring of agricultural landscapes is crucial
for understanding crop phenology and responding to climatic and anthropogenic
changes. However, the widely used optical satellite remote sensing is limited by
revisit cycles and weather conditions, leading to gaps in agricultural monitoring. To
address these limitations, we designed and deployed a Near Surface Camera
(NSCam) Network across China, and explored its application in agricultural land
monitoring and achieving climate-smart agriculture (CSA). By analyzing the image
data captured by the NSCam Network, we can accurately assess long-term or abrupt
agricultural land changes. According to the preliminary monitoring results,
integrating NSCam data with remote sensing imagery greatly enhances the temporal
details and accuracy of agricultural monitoring, aiding agricultural managers in
making informed decisions. The impacts of abnormal weather conditions and
human activities on agricultural land, which are not captured by remote sensing
imagery, can be complemented by incorporating our NSCam Network. The
successful implementation of this method underscores its potential for broader
application in CSA, promoting resilient and sustainable agricultural practices.
Keywords: Near surface camera (NSCam), Climate-smart agriculture (CSA),
Agricultural monitoring, Data fusion, Sentinel-2
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Assessing personal screen exposure with ever-changing contexts

using wearable cameras and computer vision

Authors: Nanxi Su, Zhaoxi Zhang, Jingjia Chen, Wenyue Li, Ying Long*
Journal: Building and Environment

Abstract: Electronic screens are ubiquitous in daily life and support everyday
activities in different contexts. Moderate screen use is crucial to individuals' physical
and mental health in modern society, while empirical research has verified the
potential of altering psychology and behavioral choices by improving micro-
environmental qualities. With the hypothesis that the ever-changing contexts may
influence people's screen behavior, this article explores how design interventions in
these micro-environments can promote healthier and more balanced screen use. To
achieve this, the fundamental step is understanding how people utilize screens in
diverse contexts, including indoor and outdoor spaces in free-living scenarios.
Despite its importance, current literature offers limited methodologies for precisely
examining screen behaviors and their contexts simultaneously. To address this gap,
this study proposes an automated method with wearable cameras and Computer
Vision technologies to quantify screen exposure and related daily contexts extracted
from the collected life-logging images (N = 30,186). “Indoor” and “desk” are found
to be positively associated with the occurrence of screen behavior. Conversely,
“greenery,” “crowd,” “travel,” and “food” exhibit robust and negative relationships
with screen exposure. This study offers a new approach to objectively and
automatically measure screen exposure, enhancing efficiency and reliability over
conventional methods. Moreover, it establishes a replicable framework for future
research on broader datasets and informs the fields of architectural and urban
design on molding healthier and more balanced screen use among individuals.
Keywords: Screen behaviors, Computer vision, Narrative clip 2, Digital screens, Free-
living scenarios
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Rethinking the country-level percentage of population residing

in urban area with a global harmonized urban definition
Authors: Wenyue Li, Yecheng Zhang, Mengxing Li, Ying Long*
Journal: iScience

Summary: The UN (United Nations) collects global data on the country-level
Percentage of Population Residing in Urban Area (PPRUA). However, variations in
urban definitions make these data incomparable across countries. This study
assesses national defined PPRUA within UN statistics against estimates we derived
using global comparable definitions. Refer to the UN’s Degree of Urbanization
framework, we propose 90 global harmonized methods for estimating PPRUA by
combining different configurations of three global population datasets, six urban
total population thresholds, and five urban population density thresholds. This
approach demonstrated significant variations in country-level PPRUA estimations,
with wide 95% confidence intervals using the Z score method. Most national defined
PPRUA fall between the upper 95% ClI and the median of the estimations,
underscoring the need for globally harmonious PPRUA estimates. This study
advocates for a reassessment of datasets and thresholds in the future and for
investigating urbanization on a scale beyond the country level.

Subject areas: Urban planning, Human geography
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City laboratory: Embracing new data, new elements, and new

pathways to invent new cities
Authors: Ying Long*, Enjia Zhang
Journal: Environment and Planning B: Urban Analytics and City Science

Introduction: City laboratories have been gradually emerging in recent decades,
exemplified by institutions such as the Santa Fe Institute, the Centre for Advanced
Spatial Analysis, the Senseable City Lab, the QUT Design Lab, the Future Cities
Laboratory, the Urban Informatics Lab, and Beijing City Lab. These laboratories are
dedicated to developing technical, computational, and data-driven solutions to
sustainability challenges, aiming to create more liveable and equitable cities. The
primary objective of this commentary is to elucidate the concept and characteristics
of the city laboratory, as well as its developmental opportunities in the era of the
Fourth Industrial Revolution. This endeavour seeks to offer fresh insights and
references for the advancement of urban studies and their applications. We also
believe this could be one of the main streams for the upcoming decade of EPB as we
are standing at its 50th anniversary.

Keywords: City lab, Disruptive technologies, Future cities, Big data, Urban
computing
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Unveiling fine-scale urban third places for remote work using

mobile phone big data
Authors: Wenzhu Li, Enjia Zhang, Ying Long*
Journal: Sustainable Cities and Society

Abstract: Third places offer a creative alternative for both work from traditional
office and home, which are becoming increasingly popular. Previous studies
primarily focused on qualitative analyses and survey investigations, lacking
guantitative studies exploring remote work in third places. In this study, we
proposed a quantitative approach to identify and characterize the fine-scale third
places for remote work, with the application in Beijing, China. Initially, we identified
knowledge workers who were capable of remote work through mobile office app
usage. Subsequently, we delineated the finer-scale distribution of third-place visits
of remote workers using mobile phone signaling data and geospatial information.
Finally, we utilized the eXtreme Gradient Boosting model and SHapley Additive
exPlanations value to explore the association between third-place visits for remote
work and the surrounding built environment. The results revealed that (1)
approximately 61.43 % of total employees had the potential to work remotely, with
11.27 % opting for remote work in third places and 4.35 % choosing specific
commercial third places; and (2) the popularity of these third places was
characterized by high-density mixed-use surroundings, proximity to residential
communities, and easy accessibility to subway stations. The findings can reinforce
the establishment of urban design guidelines for third places, thereby contributing
to the development of hybrid work models and sustainable cities.

Keywords: Third place, Remote work, Knowledge worker, Spatial distribution,
Mobile phone signaling data, Mobile office app usage
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Protocol for assessing neighborhood physical disorder using the

YOLOv8 deep learning model
Authors: Ying Long*, Enjia Zhang
Journal: International Journal on Smart and Sustainable Cities

Abstract: The Fourth Industrial Revolution, marked by emerging/disruptive
technologies like mobile internet, big data, robotics, artificial intelligence (Al),
immersive media (VR/AR/MR), and the Internet of Things (loT), is transforming cities
and promoting urban development. This paper argues that these technologies foster
urban studies and implementation in three pathways: methodology, epistemology,
and practice. First, the new data environment offers a foundation for quantitative
and objective urban studies, enabling researchers to treat cities as laboratories and
conduct city experiments worldwide. Second, emerging technologies are reshaping
contemporary urban life and space, promoting the update of urban theories. Third,
these technologies are expected to be applied as new elements in the urban
planning and design processes to create smart urban spatial forms that cater to
contemporary needs. Overall, this paper highlights the potential significance of
emerging technologies for urban research and development in terms of research
methods and data support, theoretical updates and iterations, and practical urban
planning and design.

Keywords: Fourth Industrial Revolution, Disruptive technology, Big data, Smart city,
Data-driven

Pathway 1
Urban Laboratory

Data-driven urban
science discovery

Emerging
o technologies

Pathway 2 3 Pathway 3
. ¢( .
New C|ty - Influence the form of urban life and space o Future Clty
Technology-guided urban - — Digital innovation enabled
life and urban space Promote the implementation to meet emerging demands i smart city implementation

The Interactions Among the Three Pathways
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Promoting urban studies and practice with emerging
technologies: City laboratory, new city, and future city
exploration

Authors: Yan Li, Yue Ma, Ying Long*
Journal: STAR Protocols

Summary: Neighborhood physical disorder (PD), characterized by disruptions and
irregularities in spatial elements, is associated with negative economic, social, and
public health outcomes. Here, we present a protocol to quantitatively assess PD
utilizing a range of metrics. We describe steps for collecting street views,
constructing detection models using the YOLOv8 deep learning model, calculating
PD scores, and quantifying changes in PD across streets and cites. This protocol
serves as a methodological foundation for assessing PD in different countries and
regions.

Subject areas: Computer sciences, Environmental sciences, Earth sciences

(. . : N
Collect Generate Location City
commercial SVs  customized SVs the average of the average of
— ur-directional *_I" points contained
o SVs of the poi within the city
< / > N S P
T Street 3 N
w—@— E the average of ‘ (\,ifl
2 python S ;_‘)QIFW(S ;ontam:ﬁed w\\
e N05O. S in the sireet )

Step1.

Collecting commercial
SVs with supplementary
customized SVs

Step3.

Calculate PD scores
for each location,
street and city

Step2. Step4.

Construct DL-
based detection
models for PD

Quantify the rise and
fall of PD across
streets and cities

(a) Point-level - (b) Street-level
PD in 2014 PD in 2014
. .
ultralytics
' YOLOvDy
Virtual audit the Train and evaluate "f*,f"_‘"'“ "ti“f“
training dataset the DL model i
J = o y,
Graphical abstract
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Inferring storefront vacancy using mobile sensing images and

computer vision approaches
Authors: Yan Li, Ying Long*
Journal: Computers, Environment and Urban Systems

Abstract: Storefront vacancy has been a widespread and worldwide phenomenon,
raising concerns about the changing characteristic of the retail landscape, loss of
community vitality, and hollowing out of cities. Although the causes leading to this
phenomenon have been extensively debated, little granular data are available to
evaluate the issue in a timely manner. Therefore, this study aims to develop a data-
driven approach to capture the commercial structure of vacant storefronts on a
store-by-store basis as well as to analyze their evolution patterns. First, street-level
images were collected using mobile sensing in a low-cost, large-scale and efficient
manner; then, a storefront vacancy estimation model was developed using
computer vision techniques to infer the storefront location, operation status,
business category, and vacancy rates. Three volunteers spent five days collecting
street-level images from an urban area of 964 km2 in the case city of Xining, China.
As a result, 93,069 stores were identified in the city in March 2022, of which 25,488
were vacant. Moreover, the storefront vacancy rate increased significantly after the
epidemic, from 21.8% in 2018 to 30.0% in 2022. Stores in shopping, catering, and life
services had the maximum vacancies. The factors that had the greatest impact on
storefront vacancy were, in order of importance, far from commercial zonings, low
population density, and far from the urban center. However, these factors influenced
the vacancy in diverse and complex ways, and in the future, urban planning
strategies to address vacancy issues should be well considered and differentiated.
Keywords: Commercial vacancy, Mobile sensing images, Deep learning, Text
recognition, Retail landscape

(a) Vacancy rate in 2022 (¢) Vacancy change: 2018-2022

(b) Vacancy rate in 2018

Di

Store types of open and vacant stores in 2022
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Pathways to Equitable Healthy Cities
Funding: EERETESS (5FEETL. M. THRKE. UBCELTE)

Abstract: Collate data on socioeconomic and demographic variables, housing,
transportation, urban services and if relevant water and waste management via
governmental and non-governmental agencies (e.g. statistical service and survey
office), academia and private sector partners (e.g., imaging, transportation, real
estate and mobile phone companies) in Beijing with emphasis on spatial social
inequalities with high spatial resolution. Both traditional (e.g. census and
administrative data on roads and housing) and emerging data are of interest.
Conduct analyses together with or in consultation with consortium members.
Collate data on environmental pollution at the highest spatial resolution possible
and work with consortium partners for modelling at finer resolution. Collate
emerging data sources (e.g., imaging, transportation, real estate and mobile phone
usage and online commerce) and work with consortium partners to analyze them for

measurement of environmental conditions.
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RRIRR

AWARDS

PHTIR K

1. 20245F E“ IR S WS Rl FE R

FEANR: KR

2. RERENR%IARF F K : “2024FFRE R "+ E GRS Higg”
FRANR: KR

3. 202450 M & 45| 24 £ Top1%

wRANR: Bk

AHFEBHTRNZES, REZFSTEER
WRANR Rk

HFIRK

1 R RRSELBERBLFTRER
R i mRlE
RENRA ER

2. TR EVENMREELTEIRE
R KREUESHHA L
REARA LR

3. FERF#RHB L MUBATEFS, MFEBWHLXK
EmBIR WHRITTROFRAN ABERER
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IAREEREFS
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FHfIRIZ 1

2024 E IR HEI R E K"
EAGR: WiF

fEifr: 2024F11819H, @KRAEN TV ERRSEEFTNER L LH20245F
E2KSHIRER"RE, BEDIKSK. HRVEHE AR XA EH
ROUBEFERM ZEWHNMARZANT . SF, BNEMWREE636 AT
6886 ARSI RERRS., —EARAURZRENEZPESIFZERINGE: 216
ANERNER, 2 ANE=ANH U EZR, XESHWSIRERKBSMNER
X, {E854%MHRAREFEEPHNIONERMX, 1Xﬁu5/\ﬁiﬂli’@
X FLERTE 74.4%, XOMETERITAARATHEZES. BREINE
FENILE,

2 Clarivate”

Highly Cited Researcher 2024

In recognition of exceptional research periorma rrrrr
demonstrating signj dntand broad influence in the fie duf
c1a| Scnences

WNGLONG

has authored multiple >1gt|m d Pape

ffldadpld n the W
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Btk 2

SIKFI2% TR LR 5% (World’s Top 2% Scientists)
20247 FEIE B+ 12 RS H M "

REAR: iR

"W : 2024F9H 16 H, % EHriH % K= (Stanford University ) John
P.A.loannidis# 3% ] Mﬂi?ﬁéﬂ%ﬁﬂ%ﬁ"‘ﬂ‘%"ﬁﬁi‘%ﬁ(World s Top 2% Scientists),
RIS AN EGRZE W FELRE — BANZAREEZSHNEWA, AEE
ﬂ%‘“—?ﬁﬂﬁﬁﬁi” = ZIKEJ# (20245) FIZE AR 158 E T ScopusEi i
Fe, KESSCl. SCI, Elﬁﬂﬂ =W, FRESIAE. HIEE. MRPIEEHF
1_L§ IR PRE TR & TR, Ml_70075%ﬂf%“—§‘:|:‘1ﬁ1_ﬂ:'1?5”5%H'JZ%E']ﬂl'_%—?
BE2NBZIEMI760F7E, SERE—IREZERKIARARINEGE
PR, BREIMANERT SXEF K] (Urban & Regional Planning) s, 2023
FRERZZMAOETE, XEeXme/MB2020FFEESE I RNEIZIERS
FNEHASGRZZ M AFEE,

"BERNFEROHGE " PEARFEASESZ SR

Alv, 1HHUNY vuauy VTuldiliia ruatmacvuLlical uliiver>iuy 1vuo RS I8 b v AV
Chen, Yingxu Zhejiang University 311 135508
Ye, Xinggian Zhejiang University 557 135517
Gao, Fuqiang Central Coal Mining Research Institute 97 135520
Chen, Y. Z Jiangsu University 305 135531
Robinson, Carol University of East Anglia 90 135537
Zhong, Yisheng Tsinghua University 299 135546
LLi, Shuo Yen Robert Sun Yat-Sen University 114 135588
Liu, Zonghua East China Normal University 196 135590
Ji, Chengye Peking University Health Science Center 89 135634

Purple Mountain Observatory Chinese

Fan, Yi Zhong Noadtay oTiSitenten 293 135642
Liu, Limin Beihang University 226 135703
Chang, Tsung Hui Shenzhen Research Institute of Big Data 182 135717
Shen, Yang Tsinghua University 238 135728
Wi Hopnghip Sonth China lniversity of Technolooy 273 135787
Long, Ying Tsinghua University 124 135800
Sun, Di Shandong University 343 135822
i Raimikon Tho Chinese University of Hong Kong, 920 135825
Shenzhen
Cai, Meifeng g:::i;:]ty of Science and Technology 399 135836
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MtRE 3

2024H 1M 51 5| & Topl%
KEANR: K

fEr: 2024 EHMMN S#s5FE " XRANFNERAEEZREXH NG
PCSI (Paper Citation Standardized Index, X SWEFrRAENIEED) . EBUSXH
FMHRIZEXNPCIZFS TEHRLIYE NESGEESHENAEEEZERIN
FFiE%. B+ (2014-2023%F) ELERFE—BREZMHFRXMEEILA335
Fi#, ‘2024 E M S5 FE ML L PCSI TOP1%. TOPS%M K5 # 5|5
F. 2024 EMMNEESIFEPCSI TOPI%HEBFFEIZAN (ELEA
31.016) . PCSI TOPS%HEHEFE8IH AN (E%4(EH10.297) . fIEHEIE
THEAXNEZRPCISTELZE, BFEXMHRXALTSE BEVEIR
S X,

ZANY | - ﬂg
%‘ @NKit o e 6D @ E «

Y7 IS
ey
{E&E4RE: 0000001000134573
IFPmS: CHIS202412305260 %
J ’
—\o 0, RS 4
D% :
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MR IE 4

EFEliﬁ‘j.ﬁi*ijJ%Kr lu\ll:l:ll 2 I1,E%¥
KREANR: &

B : PEFTERLFEZS (Urban Planning Society of China, f&JF#RUPSC) Z &%l
TEMEE MHFZAREFER AL, E?lflﬁl_%i/\ﬁﬂ,/\, EPlfFJrTjJ\ﬁE%ﬂﬁ
#HE. HRA—RFE. FERFE—RESE (—1) | SESENERE—HF
. FEMERFES . SENEFRARES. *EIT’E%L%%\O =2 avA D
5E RABSHNERBEMEARX—FO0ER, ARTAKELE, EIESF
Bk, BAFRER. RAFZRNEWETERE—RIFMHAR. et
REXREFANARZ—, BNNETHEEKANTRKENAEEZ—, &
BKEEABRBNENEGEVIAG. HRRTEMOE VA, FiEEPERME
EEERUFENT. KRB EEFRIPTZSHWBL. FEE2REAERR
WHESXEMEImFES (ISOCARP) METRFEK, SFEERMMNARE
TLEEESR, B5EREHEES, RASEANTEMNEKEE

N
ap= % /N

b SHIE (ARHFETIEE) 2024008 5 AN
/AS (] /0\"!
. e

Y EREZ | oE T 2
i e E A T e R e, 4 TR
TR 22 2023-2024 FE 2R & bt AR,

1/5 ,’Llr% E JJ:[: 3[’IE o

¥, hOE MM ¥R

URBAN PLANNING SOCIETY OF CHINA

ZO-NESAZH
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HEFRE 1

HARRSEELZYBHKEMLFTREX
RERR: FEmRE
HRAR: R

N L2 T 0, L e L2 2
LR XKL

Glohal MOOC 4 Onlive Blucation Allisa

CERTIFICATE
OF EXCELLENCE
GMA AWARDS: Al SPECIAL RECOGNITION

Ying Long

=
&

for the course

" New ity Science "

ition of Hhis connse's onlsandi i SXCELLENCE rating in ALinnovadion
by the Glaliel MOOC und Online Fducatian Allinnee Awnls

4
\

Do (g

Global Hedusati
Voo President sud Provces, Tetnghua University

Decembar (3th, 024

';:‘7%5"!, ,

S5

AT RE R B HRE R IR 8 AL K8 AR A8 Rg Ak

HERE 2

TEEAEVENHREELZTERE
RERAR: KREUESHTHHL
HRAR: R

WORE A R RIS IR

WO B A AR

i A G i e s WO AR s A R
CRER L WA
{E£% 7R {0 R WELETO: BERHFRTHEHT T4,
THRRELFEAR ALK

b )
uE RAMFE

HE: GC-2024-013
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HEFEHRE 3

FTEEFERBSMUNBEFS, LMFEAFHLXK
RRAR: HHRNEOFRARY REERE
REAR: W, Eh%

ik HEEE

SOk R BRI AR )

AR2ATEHBF IR MW ABER

75 A X
o B

HER RS S B R RS
AFHSDTZRAEHZR:REW Kt

ESRFMNERSH S MY EFHTEINA
HEBEEFRBLMMEURFIRENZERS

2024%10A819H8-2024%10R820H
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RFFEERE 1

MAEERKZEER
REAR: BEH
HSHF: R

@ AARTEFERRELRT, (EARREZFVNFNE, RSWRLER
FRE, RE (BRFRAHENENEZRAINE (2010-2020%F) ) , M
2012FF9A1HE, HERHABE. MBERRY, FRMBHE, RIZAREE
XEFE, ATRBERSEFRPARIANENEAFARE., ZXFERIN
BHTERMMARE FINGOR BENEE RRBHRE, mEBT
TERAZTEVEFRRESRINTREANT, A4 BE6EE" KRS
FEIRHIEYE 3E.

E RSP EREIESD
#5: BSY202400665

REFFEERER 2024 FHIHREERREE S, FHHULIE.
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Htb

OTHERS

g RIS

1. ML RIES (1) (40000662-0), KR4, 2597, HE i

2. #rif Bl (00000042-90), ARA ERIEEIR, 2% 7, T

3. REUESH ™AL (70000662-0), W5t 4, 2575, Ei

4. BE ™ & W RIFTLER (01510583-90), AR, 347, FLEF
5. EPMA (English Program Master of Architecture) (80001063), iff 33 &, 33247, 3£[E
F i

6. T ALFE (MOOC), FE AL, Tif

7. REFR ST AL (MOOC), FE L, Tif

8. New Science of Cities (MOOC), edX, F i

9. Big Data for Understanding Urbanizing China (MOOC), edX, F 1}t

R

IEERITHRARBR. FTRIR. RERNFEAIRIEL195K

SRR

ERIMOOEATIEREEER. IRA. BEHR. RIS HE

HEmE

ERIMROEITIERNBEZS. WHER. MTRA. FEHR. RIMFIF
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EFER

THBIR —FIRE SR AR B B R 0k
THEZIR. MBEHNBREERIRANTEREE (LEEFEMER)

%aﬂw

ﬁ('ﬁ'%ﬁ iﬁkﬁi I/}IL 'T %E? ' % ?}[ﬁ* :BMPSELEC]

RS

FOERIR BRI RE T R R LR TTAR AR F
IERRR HXAETEEDEN S2ANIER
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FisiRiE 1

MR RES (1)

BRERNT: “HYARES RINRES T A 2 ML FZ AR E TR XA 0T
RIBRGZEZE, T2 REM. EEMZEDIHEFANR. KEEE AT
RIES'RIRENE -, TEBSE TEIPENTHEEF. REXFAT
BRI RN AHEESNEERR.

FHEAFE : 2023-2024E

RAF: 80

BRBD: BRFH. TR

BRES&S: 40000662-0

IBHEARFEREGR AR A RRRE

MYiARRES (1) : RREXBEGE

RS 40000662-0
F5o: 2

UM BREFHE i
BI#: XESN

BfE): 2023-20248
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FiiRIE 2

R

REEN: EEFATVERNEIR, BIEMRANHT=EME T EE™
ETEAREN, FHTHREFALZETERENET. ULAETR, FEHRZE
Nizm4ad, WibEEREmRIEFERA 7THNEYL., T RFE N R
=", BIFABFESE. FAENFREAMRET, B FHm 8%, MR
MBI AT WAET, BENARENOFHEERKBETHIINE., KR
iz A% DR, #H%. HE. . B EFERZEFENBIHW TR ZEN
B RER.

FRRE[E]: 2024FK

B’Af: 32

BREIG:

BEL4S: 00000042-90
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16

T
3
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7
24
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35IN0) SI9}1D JO IUIIIS MIN YL

A
BEAFRAFER

202459H12H

(EZEM =AY |
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Fi&iRiE 3

REHE S TR L

REEE T WHAEEE (RAMEEE) WHmY RS EHT T ARANZ
B, AFVINAETRSGH BEERXERARRETERZNE, SEHTHRLM
MAMERSE. ARESESTEET (RY) MEEARRREQETHE,
KABARTTESWH AR SR FENERL, BMEXRBIERARTTIENG
R, XEUHHREMAIZTIENNE A, TRREBIERR. Rt 247,
gk, EHRGEDH. FIANEENONA, UEEFIENBFAR.

FRAFjE : 2024FK
R 32
BRBUD: iR
BEHKS: 70000662-0

(R ITESH LX)
IRIEIE

T | KR
2024-9-13

IR
(@)
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FiZiRig 4

2 R % b BT SR

REEN: SRUHTLEHFIREmEET. B, HR. fW. KE. #
BREIHNFR, NEGRUTSARNERE, REERWMHHRKELRTTEH
AR, IZRTERE B SCEAET, SR W BRI FIESHNHE,
BS2EEABARNTLEFNEATE, EETERHTWHRITAENE
AEEE, FNZER—MAEZHERRHRGEREENRIT SR, ARRAXE
FRENER TS SRR TTER.

IRIREF[E]: 2024FK
RAt: 96
RigEHm: XER. TR RSB, k. B, ZRE. it 8L

BELHS: 01510583-90

148

HBREEE, HIAAD, Sciesefl
2450

SR, RUTZRSTEIRH
245

5127 ] 537
BEERT. W, RRSHERER
24520

BIBRAESDROKIFHEES, B7PR (MEASASLESE]) NS, RIFTAME, MR, NEREISHA,
959, R RERE B DSRER, S SRR TSR/ SRR ISE
07 FIFPKETRRABSRRIFRK? SEPTICREAPPIEIL .. SHETHS R A T
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i_. 63- ﬁ 'Ec.a\
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24520
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FiZiRIE 5

EPMAS H iR it

BFER I : EPMA (English Program Master of Architecture) 25 KFENFE
METAFIBINE, Wizttt B fN—T&IHR, AH/NE. 2R ESEHE
NEFREE, RHESHHERF—SNEE MR

FiRmT A : 2024F

PRET: 48

FAREF: Martijn de Geus, 5K, B, FHEK. REHF

BEHRS: 80001063

ma| o Buildings_Floors
A I._j Analysis Scope -
- 40
0 250 500 I___j The Site Scope 13
- M No data

118



Fi&RIE 6

HEmRE (REEL)

REEMN: FEOXTLVESHIELXR TRTHHTHNEARHBFARF. X
—ER NEERFETRE, REFNETAE, BIFBIEdE. HoEMH
RATRET, BEFETHRE, RRIEMBEEAZWARET . KR
RUOTEARKBHRONA. REZRED R . FHEmRE #iH
AR SRR TR M MERIL/ CRIR R G AN B TR F R
o

BiRBS[E: 2024%F . X
BRBD: iR
RFESEIE:  https://www.xuetangx.com/course/thu08281002692/21557793

JHigAiE): 2024-07-25 = 2025-01-14

35219 ABIRE

IRE] M

BMRTEGHIIEAR, HRIEHNERRNENAR, X—8R M Esimh
R, BRESAORERE, BIRIFREUR. Ao, thENhETR

%, ARSI AR, At R, ATEE
TESIRA, STOATREE, BRI SRR I MEHE URIE RSN 25 $ig sy
BT SBETIAR, %

TSINGHUA UNIVERSITY
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FiZiRE 7

AREFESHTIAY (FEAEZ)

REEN: HHAEIENETYRME S EHT T RABZIE, TREETE
WINRH T R R B EHARNENERRE., (REBESHTALY) RER
ZEPEHTAYUEERAZRNFTR, HBREESANTRITIE, UL
MARGMANRITTEOEZ A, KRESAMERR. KRR, B3R, AR
MERERI MR IL145,

iR E]: 2024F . FK
RIRBH: im
IRESEIE:  https://www.xuetangx.com/course/THU08281001132/21555472

HEEAFALGTR, SRBITARRE

20248k v

JHERTE: 2024-07-25 = 2025-01-14

71014\ BiRE

2/ M

W ARGE TR EAN T S2=ERRT VRN MBS, TMERE T ENARSGRAEF S ‘
EREAENESRE. (KHESHHAY) RESSEaTERSRIURERARR

Y
RHFR, HEEURRECANIASSE, DRGSR SN A. FRES A * g n 3
RE, BAR, R, WARTRERD MERIEUIE. REEAFERR TR i *E — *L hlj
HIRAY (IR ARIASIRRISS5%) BE&FMOOCIEEFS (BEEM L, ﬁ
https:/fitem.jd.com/41422586456_htmi) .

BT 1R jdml/t
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Fi&RIZE 9

New Science of Cities (edX)

RFEM: The New Science of Cities focuses on technology and city (TECH+CITY).
It is not only the new "urban science", which uses new data, new methods and new
technologies to study classic cities, but also the science of "new cities" that aims to
understand how cities are affected by disruptive technologies. This online course is
divided into four modules: Overview, Technology, Application, and Prospects, with a
total of 13 lessons to systematically introduce the latest research progress of The
New Science of Cities.

iRAES[E]: 2024

R T

RFESERE:  https://www.edx.org/learn/urban-planning/tsinghua-university-new-
science-of-cities-xin-cheng-shi-ke-
xue?index=product&queryld=b00d1e9fcc43835d8b1cebf278224f27&position=1

% e 4
Tsinghua University

N

@ 524

TsinghuaX: New Science of

Cities | #ilH I

The new urban science course focuses on technology and cities ( TECH+CITY ). It is not
only the new " urban science ", that is, the use of new data, new methods and new
technologies to study classic cities at the methodological level, but also the science of "
new cities ", that is, understanding A study of “ new " cities affected by disruptive
technologies . This online course is divided into four modules: overview, technology,
application and prospect, with a total of 13 lessons to systematically introduce the latest
research progress in new urban science.
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Fi&iRiE 10

Big Data for Understanding Urbanizing China (edX)

IRFE® T : In the past few decades, China's cities have experienced a period of
rapid development. Emerging big data and open data have provided new
opportunities for urban studies and observers to better observe and understand
these changes. This course combines both the new data generated for urban
analysis and its research applications. The content ranges from big data acquisition,
analysis, visualization and applications in the context of China’s urban planning, to
urban modeling methods and typical models, as well as the emerging trend and
potential revolution of big data in urban planning.

FIRETE]: 2024

RIRBUG: iR

IRFESERE:  https://www.edx.org/learn/big-data/tsinghua-university-big-data-for-
understanding-urbanizing-china-da-shu-ju-yu-cheng-shi-gui-
hua?index=product&queryld=1cd8446dc93da26cbb6137c23bebdb6fc&position=1

&“"“—‘a‘.,\} .
@& i%rs
&Y

Tsinghua University

TsinghuaX: Big Data for
Understanding Urbanizing

China | XEUESiRTHALEY

In the past few decades, China's cities have experienced a period of rapid development.
Emerging big data and open data have provided new opportunities for urban studies and
observers to better observe and understand these changes. This course combines both
the new data generated for urban analysis and its research applications. The content
ranges from big data acquisition, analysis, visualization and applications in the context of
China's urban planning, to urban modeling methods and typical models, as well as the
emerging trend and potential revolution of big data in urban planning.
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1K T NI AL B ML 17 | RRIRT KK
RAEE: BATRAR
IRIESERE . https://mp.weixin.qq.com/s/5G_VICo8m2jGqNccxPq_yw

2.8 : BE—FNBRA, il mRERTEFE?
RHEER BHHRR
IRiESEIE: https://mp.weixin.qg.com/s/Cg2) _UNg5dQ2wUALSN6ZIw

A ERTRNIESEG, REBEFARAAXZN?
KA —H—=F
IRIBSERE . https://mp.weixin.qq.com/s/Cg2)_UNq5dQ2wUALSN6ZIw

4. R ZRERITRAERRR D EBSIEF 2T
A ATEAES
IRiESEE: https://mp.weixin.qg.com/s/GjdNYCjfu_BOD9gmCyLOMA

S.EREE, PERAMHRERXENDERE
EmEE: EHRE
IRiESEIE: https://mp.weixin.qg.com/s/2-iogC3_-m-PQY30UVKaAg

6. T RIFK | EMBUIR: KBBEBETANFONA. iRk RE
R IXT
IRiEHEEE . https://mp.weixin.qg.com/s/gVK1LTfpQtW2MjGfrspUPw

7. {Khz L) FeEWMHBE5SK
EWEE: RRBREULS
IRiESERE: https://tv.cctv.cn/2023/01/21/VIDEYoXPhm4rlzB50CAAOCNM230121.shtml

8. ELH BAYRW: KFWHTELR, REEMFICIZ
RAPEIE: BEHE
RiESEIE: https://m.thepaper.cn/newsDetail_forward 21217962

9. &R EE | 20224t R E BRi% T B RHE R BE & SRIR T B I 2
EHER IERZEFRZITE
RiESEIE: https://mp.weixin.qg.com/s/D20R35y89FuXnyt8fobwlg

10. 3 THIFRBNRN A" REERHHAL
RIEA ERMAEE
RiESERE: https://mp.weixin.qq.com/s/EgO9MEZXnF7QH6YIoti3STA

11. WeCityX | i5HRILEIR K3 T
R BHHRE
RiESEIE: https://mp.weixin.qg.com/s/icgYhJpWRNEYZIhjYkOxJQ
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12. WiEEEXERR: EBR, WE—EWRGEETN®IZ
RIEE: ZFNEN
RIEHEIEZ: https://mp.weixin.qq.com/s/VIf4ltu05foeexAm-gaFUQ

13. BMEHEFE? —BAURT KRG R AR
R ZBAEET
IRiESEE: https://mp.weixin.qg.com/s/LAi3vHeEERTkcNGNYeEu8A

14. HFHFPER, HLEENHEBEZFTI?
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RiESERE: https://radiichina.com/beijing-city-lab-china-wilderness/

35. Bim: EWMFAHEBIE. AN EHR T
K RENGE
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