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4.The Digital Twin of the City of Zurich for Urban Planning
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5.Developing a Digital Twin at Building and City Levels: Case
Study of West Cambridge Campus
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8.A digital twin smart city for citizen feedback
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e Cities, 2021.03
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11.Smartening sustainable development in cities: Strengthening
the theoretical linkage between smart cities and SDGs
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12.Future of industry 5.0 in society: human-centric solutions,
challenges and prospective research areas

e Amr Adel
e JOURNAL OF CLOUD COMPUTING-ADVANCES SYSTEMS AND
APPLICATIONS, 2022.09
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13.Future smart cities requirements, emerging technologies,
applications, challenges, and future aspects
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16.A user-centred virtual city information model for inclusive
community design: State-of-art

 Peyman Najafi, Masi Mohammadi, Pieter van Wesemael,Pascale
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o Cities, 2023.03
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« International Journal of Digital Earth, 2023.04
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18.Development of a Smart City Platform Based on Digital Twin
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R RBINEERR T P miZiE,. (Favelas 4D) LI—
MM eEmil AR R 7 BRI SHIESR, KFR TEIELE
NN I EERE UM A RNEEL R,

o FFAE(BEA(RI: MIT Senseable City Lab

« FA&AFH: 2021

o BRSOy B G AR TN ES N ER RIS ED T
- HMBEEHEBRIEE: FE5TX

- B{fibX=kiph: Rocinha, Rio de Janeiro, Brazil

- REXRB: it

o §EiEbEE: https://senseable.mit.edu/favelas/




+. ITEKRER: 2010t =61
7.Delve Bt H A2 EES

87T DelveFBEIMQDCH|FR/DRIRTIBIA, BIdiF
DRI EROIRIT AR, LA SHA AINEAWAE. &
TS AT, EEBtRIIWRIRFRS S, Delve
E10EATTh 7 125N EFIFNRITAE (FIEAEIYR 335,000 sqm
EHATERITTE) |, 807 65 FKAVER
ER, RzXIERE TERIERE 1720%,

FFAEHEGL: Delve, Sidewalk Labs
&3 2021

BILEES: £RiRi/ZIIREBF R
EEMHERMSER: T AREIEEEFe 0\ 6BIhs2.81 hre
iggg?ggé&Bangkok, Thailand e : ”?/wgg/ﬁrs
BOAE: ERRRA v “ &

343,914 sqm

HESEHBLE : https://www.sidewalklabs.com/products/ . ;
delve/mqgdc-case-study o ; — B -

N s
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8. PBHRFAEEERRoboat

@7 Y28ARM (Roboat) EHAR FE— N XFAEHMHXBEEE &
MG RAAEARINE, ATLAERBES R 7 sSE iR iE

. ERIEYFIARBRRS, FHAHTIMERA], RoboatABFIRYA
BIRNETIERARFIRM T — MRIFAIEML SR, RoboatfEHE
FHEAEA, BEHEL N SIERSHINTES, TSRS
2K, XMFEWEAMBTHIE, HahtER, sEnE=EATN=EINAE
chi TAETRAVEILIRER, 1ZIN B IFER NS TeHT, BiEEre
. (ERFNRYDBIRE,

o FREBRM: MEETFR (MIT) & REHMASHATHEHARR
AR (AMSHRZFR)

« FHAETED: 2016

o BlE: B REEAIRHIMNEFRIBE ESMEFIR S

- WG EERE: HHIMNGEE

- B{FibXskikh: Amsterdam, Netherlands

« RERE: Ky

« BRIUBEE: BUCEIAEGERN

o §EIEIBLLE: https://www.ams-institute.org/urban-challenges/smart
-urban-mobility/roboat/
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0. REBFERSKIXIE ~

BT HVRFEEEHB2035F LR MR AFIRYTEI R, R
EREHIFT A RERER IR L2 TV REERER S SIREE "F=
HEER, H/REERSSEREEREEmEIRERINEE, o
AT EMmEERNEREERDITAIEI, AR EERAIFE,
wES SR ESLEEINTEEE, XEUREAT RIS
k. BEERUUNMERER (BRMESERXEME) s3E
fibeiR. MERIEFRERIAHERERT 7 oM, ©BRTHS
=RATAFHO (VIT) IHEEHAVERYRERMLEE. '

FEEBERN: HRFEEHRMEIRSSS

FAEFER: 2015

ZILE . BEESERBHSIUNMEEREE
EREEhERRRR : HhesREE

Bt skipths : Helsinki, Finland

REZXB: ik

LA wmittxEEERE

HERSHBE : https://kartta.hel.fi/3d/atlas/#/swipeTool
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10.5G Driving Trainer(5G-DT)

Design & Architecture
Framework

Automated MANO ’5_5 ,| T

Bfr: SCEIIEE (56-DT) BTN TLEIR
GhEE, A%, ERAIMENSWTABIERRSE, 56-DTRGH
SAFBTROUAR: SHET. SEEEASCEMIRE. T-AY
eiroik IS GinFIREERHR N E B IS SSAIR L ERIRHE, 5V
NFEGEAISEEREI S ROEEETI L, B, SEEEL
FIVNF 5G-DTSCAI S, AT SWiRs. M ERIRE
SRR ATIERII T BLGR SRR, FAPEHAR b o e

SEUAHRIHEE, —BIRERACENN SRR e e e
5, FHENFIERTA, ReBRBrREEHNEA.,

FEEBEN(: 5GInFIRE

F&F(3: 2019

ZOEES: 2. IEfIIMES I T HRIBRRS =
ErghERKE . HHREEE/EERERS
B{FiX sk : Aveiro, Portugal

REEZBY: %%

LTk MEBINEEREHL

HEREHINE : https://5ginfire.eu/5g-dt/
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11.FNigie FEFL

B FIMREEERM T, 2019838, FMEEREERBAR S
(2019F AR BRI SMIESE) , LUSSFHINKARRIARE. X
TRV EZ SRR, FIR T=ERE ARG KAIEKE
EFAERREKE. FEt, FIRESEFAN IS EETERRSE
IR, FUTSEE SR AELR T, W MFEST 2
RYAHERNIRIEMES, EIRIRERDRTEERfRIEN LS. F,
AT MIGFEARIEREREEXN T AL S5
FREXEE, MIKFEEZE— IS FEFFEER—— R,
Soe Bttt PR HRN =HHFRT.

« FFREMEGLI: Singapore-ETH Centre (SEC)

« FA&FH: 2019

o BMEES: AHEERIKHE

o HMETHEBEE: EiiRiE

- BFibXakigmh: N

- REXB: ExR%

o HEIENbLL: https://sec.ethz.ch/research/digital-underground.html
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12 imEHE= i BN IR EEE

®9T: fEPS-CRIMSON (AHL25EHEEKRSIRAF) MFIRE
RUSTHF R, EsriIERNTFAR T HSTAEE=HEERRAN, LIz
HREEETF., BN EETIMXIPS-CRIMSONIIEEMN S
EIERMHAPHIFIRRR TR E. PS-CRIMSONIIE FRIMETRIZ AL
T BRI EAN N ImAIER A, (NSRS EEARAE
BIRBEFRAFINER. AL, ZEFIKEESENNT TEERE

FA&EBEARE: Esri Canada

FARSER: 2020

ZOBE: =4S

HMEEHEERE . KEEH

BiMtbRskigm: BS54, mMEX

REXRB: HmHfk

%I Bi%: GIS, 3D mapping, ICT

gEIEHbLL: https://www.geospatialworld.net/prime/case-study/ae
c/3d-reconstruction-of-vancouver-city-for-disaster-management/

‘ Port
£ Hat:ly : ¥

EARTHQUAKE  + . Camphel
SHAKE HAZARD . 3
Peak ground acceleration, v
In g units. Higher value
inchcates more shaking

| 1<005

[710.05 10 0.075

[ 0.075 to 0.1 ; ",
011002 R U.S5.A.
BN02t003 ctor

- -
ooooooo

Estimated damage (USS bitco) cauned by reported natural disasters 1900-2007
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13 FZEZHF THEXTISRARIRE

BT IEAHEREBEREL CROSIERKISIIE, (FASATHIBHT

RIS AR SRESAIREAENEE D, ARBEHIM ST R EE
BiE, ZABTEE— R RIS ERE B BRI LR,
ﬁﬁﬁ%&@thUMxLﬂ%(WWT)T%QQLWEWE%—

, HERMUETRERENR, BETHDAIFEERRBIAR,
LQWLEW IMRIIZSEIRZR, TEN-TIEHB AT RIS,
o, {BHLFHRRIAFSRE, %T%%x&imﬁ%%ﬁEMW
DNsENE, AMNABARFERNZEAREN TFAGED, BABIDE
M X YRS IR T T B RN E,

HA&ZEMEB{: Rete Ferroviaria Italiana (RFI)

HA&F(R: 2022

ZOEES: BIMITERBI DA as AR —MURR T =
EMEHEERE . HHhacE

BiFtX s SAF!

REZB: ExREK

fEIEHbLL: https://www.geospatialworld.net/prime/case-study/ae
c/digital-twin-for-delivering-high-speed-rail-project-in-italy/
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14. "EEEH" I

BT EBCH BER—ISERETHEE T MESEREEIIRY
BESE, BUSSMITERXUNBEREBNEESIE, %A
DT EETEENENSFUHE, AERMCWRHESN. BE
FERIMZEERSS, B2017FIMBRHLK, (CHAVEFIERREISE!

TRERNETT, [RANB4%RIRX = 2R TIkNESEE, Bl

SX—LUHIEREKTTESS%, Bt "EE0H" TIEEHERIRNMEL
FUHETHES/A. BT "EECH MBRIFFEES], 88
IEEESHE— N EINERE. BINMEERNE T, AERMEIIR
HEFRIREARS TR AR AR,

FHAEEBRRL: GLA

HAEEH: 2017

ZORE: %8s

EFRphEERE:

BifitXskig: €3, KE

RE¥E: Hmhik

gEIEHbLLE: https://www.london.gov.uk/programmes-strategies/bu
siness-and-economy/mayors-priorities-londons-economy-and-bu
siness/connected-london
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15. HR2HZLBEFHANHFEENNFES

BT %A EEENRAHNBPAERANSHERR, WE—
PMFEENLFE, A—EBIEARNINSEEARRER—MNER
HIREIAIISEINGR, (EME(IREES S, (NRfIRREFHUERAIEE
AN, BURH—SEEEIENNS, FHEXAREEREERX
SRS, R TFE D HIEAIN A, 2B AN LR
HIRARFINSEE AR, EALUARENAHZEEE
BRAKFERMERAEERSN, W, 2HEFFENLFarESEE
BRI RIEHIRENE, SLURIEARI SHE K TESFL.
XERET LN AERNA AL EBEZRIKK. ESF, WiEE
RNAVAERRE, BiFRESIPRMAER.

HEZEMBEB(: Texas A&M University

FASFE(R: 2022

TS AHZeBEERAR

EiEghEmRRR: KEEHE

BisthXagith: Eaietr, =5

REXB: Hmhfk

HEREHENE: https://dtl.tamids.tamu.edu/nist-psiap-digital-twin/

Digltal Space Physical Space

Data I )
- K Dot Objeet - 3 { - D
[ (]

Instructons
o [ R

Cyber-Physical System / loT
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16 fEEFECNH-HEHHShRIEHEFEE

T EEIATEIMTSERET RSO (HLRS) FARIEIFZFERA,
I A LB VRIS AKREEC WIS X SUBRLEBE B S ZH
B, [FMARERAEMARFHIIERMASIE, SETEE/ammhE
PIMNRLRTHIH 4R EE, NXEoTRMEIESR, AlaNFmliSESrTA
MN—REIB—RATRERENAIR S, EifEERE. Se=afE
FAVEFINE, LUIREMBBRIKEIERERMRITFAFESEE(ER.
mEREZEALAENBE IS FAERIZXE, RS T AR
XTI EFRIRZEE.

FHEEMBELHL: HLRS

H&EEH: 2020

ZOBS: EMIEE, BRtE, EIKE
EFRphEERE:

BiMtbXekig: 20N, EE

REZB: g

fEIEHbLL: https://theindexproject.org/award/nominees/5267
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17 5B AR SRR SRR

f&7Y: fE£demokratie.todayfVirtual City SystemsgUiFES1ETR, &
ERMRARS SR IEEEh—7amE T E, B E3DHEM

REREREIConsulEs £, mERIIIEEH I EREER3DMER

IAMEIAER., XAMNNETOERR, SRR 7TEmAEREERES
EENGEHEE. EAENTIE, mEREENSXFEENFEIEHT LIZE
B, XMEHETEAIRARIE N ARESSIRE S #HtNE, BAFK
BEEN M AR RIEAU N T — NS ASEZERNSTH.

FFEEMERLI: demokratie.today :
FFREER: 2023 | : berny .,
%ISR RS b D £

ErigThERIEE . = 4Rt =S s Nl
BirtbXekigt: 55k, EE - , »
RE¥E: mhk

fEREHbLLE: https://machmit.kempten.de/realisierungswettbewerb-
illersteg
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18.3DHMR¥=EIRH

BT S=HREERGHA DETHESRKNEFEERBZ—,

ESEA=15FF, SRLKATENEHEDIRLT (CAD) | 3D

SN, IRREEHELNEEEFFERN, NN, FI
T2, HR¥FERL T SMAE. MRFERISDHEMERE, Rl

HHISFZEEMR, FXMHIMR. 1B PINE R EIERAYEIAZ N,

HFTFERREREARS. AR EFEENESIF.

o FAEEMEGL: Helsinki's planning department

o FA&EMR: 2015

o BMEE: ERNMIEIRCIES (CityGML) HiEfNERETS
AR R B SCRYAI3DI SIS FIE M EUERYFT TR,

EMDipTh SRR : =R mhiREY

HisiXainh: #REE, 5=

RE¥E: mhk

ZibhiE: HhittERCIES (CityGML)

fEIEHbLLE: https://www.hel.fi/en/decision-making/information-on-
helsinki/maps-and-geospatial-data/helsinki-3d
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A SEFERAINKIE EZ T T el fFEaOrmiEs, 128 s
ERABRIEERE, RINFREEDSHFESEIRAME. B Dk
HERZ, FIFAArcGIS Urbani{4+a52aY1F Mo Xit kI F13DIREE T
M E T EFTIR X AR, 32 B AI3DIREL AR E S

B 2DHEGEEIMAT, SRR FREXIFNENRESE,

FPRIEREFTD TAENESR., WM IEARMS, 8815k
FEH TENAEIAREIRITA NN, ST ITEAENR
FEfO# TERYER.

A EBEARE: ArcGIS CityEngine
H&EEH: 2021

BOE . XEI =41EE
ﬁlﬁlﬁﬁﬂﬂi?@?@ﬁ! ?:l:lX%)”JZU S T _‘sr- *‘“ N
BisitX i SE=hl, Inid
REZRBE: i '
HEIEIBLE : https://www.esri.com/about/newsroom/blog/uppsala-s
ustainable-development/
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"7 BPDAEEBEIRERE RS (GIS) B4AI3DEIREEIIFIESHAT

TR, HECIE T — SRR 3DRE, ZREEcE 7T

PITRRR A EF XA RMN TR, XN ETGISHISDZEER
ARS T EEMNEES TR TIEARE. D Hel LURERT LR
FEEFRERIBR AR, XEMETHBPDASH@BRERLE, &
EURE TERANNELREE, MRSAIBE CEFIFEHAIE,

LAIROX R AEARRZE TR, AFPEBEnIE, EERR
ST TIRAFEF M, AHAR TR HE XIS,

o FFEZEMREARL: the Boston Planning & Development Agency (BP
DA)

« AR 2018

o BOEE: 3D GISIHMIRELS | S A AHGIEL N EEittX A R

- HEMETHERRE: =4HmiRE

- BifthXaigh: RLtin, EE

« REXE: Bk

o HEIENbLE: https://www.esri.com/about/newsroom/blog/3d-gis-bo
ston-digital-twin/
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HFTERTHRGIEZ B DWW EHE
A E S T BRSNS

AU R R = E
"%.";ET /‘\iﬁ*%i%;éﬁzl:éﬁg = Understanding group travel behaviour from metro smart card data

u*r—‘ﬂ;ﬁ(Ei‘u gEIH
EE, HEEHREE T
O =Ea%
— = N The 400-minutes-
O A SRBedmmh/EH] . 4
s — videos you must watch
D QEH:II{T Study on the integration of virtual and real human spatiotemporal behavior and urban

| ?\j: IZEE;EIEI j‘:‘:ﬁp SO o informatics
O Hj’?iﬁ'?ﬂ ::-{m EABE SERE '

D iﬁJZFE{%,%\M P2 : P 18 s Reflection and practice on digital twin cities

O Sk i

LEMIHHREENE, [l |

%1?[%%%”@2% "}:E;_E Z — - AT _anfing citieé wifh %tr_eet level imagery

=E" R THRUE, .

TE{J:ET_* q]'%ﬁ- H’ﬂiﬁkﬁﬂ‘lﬂ@ = ____ The principles of analytical, evidence based urban planning and design The Space
R R B EEHFITE, e ey

Egﬁ%ﬂ%ﬂﬁﬁmﬁ i et

The evaluation of public service facility based on the "activity-facility” balance
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| Saas Wl.p,\.z"(”fj'f. '@
cusp .";h...;". 378

The principles of analytical, evidehce-based
urban planning and design:

Kayvan Karimi e

k.karimi@ucl.ac.uk

k.karimi@spacesyntax.com

15.March.2023



J\. IRBRER: 205KiHEECS

Space Syntax a theory of space and society

Space Syntax theory has two fundamental propositions:

* Space is ‘intrinsic’ to human activity, not a background to it.
We shape space in ways which reflect this and, by doing so,
the space we make becomes ‘humanised’.
( Hillier and Hanson, 1984; Hillier, 2008; Hanson and Hillier, 1987)

* Space is fundamentally a configurational entity
‘configuration’ is the key (language) to understanding the non-
discursive nature of space and design
(Hillier and Hanson, 1984; Hillier, 1996; Hillier and Penn, 1991;
Hillier, 2008)
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Space syntax platform linking with and connecting different disciplines

Social

The design process WARE L5 RIS Behavicis Economics
Space syntax approach v Perception Land value
Wayfinding Land use viability
o Rental income
WIDER Rt ; = O B - Transport spatial Network Environment
s [ A\, 74 NN IEN 1] ourur Fast movement access Pollution
NG % —_— Slow movement layout Emission
Public transportation Noise
Interchange
Architecture E'ad“"'“g
Architectural design De:si:;e
Interior design P rasirictud
Complex buildings %
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COMPREHENSIVE MODELLING Integrated Urban Modelling

N -

Connecting urban datasets to forecast the multiple
impacts of planning & design proposals

_—
Urban performance challenges Physical & spatial form drivers
Economic Street connectivity

Land value, vitality Integrated or labyrinthine?
Environmental Land use attraction

Low carbon mobility, air quality (— ll\Dllixed use or zolped’;?
ense or sprawling

Public health

Obesity, loneliness Transport infrastructure
Walkable & public transit oriented

Social or car-dependent?

‘Urban buzz’, crime
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U HKUST | CIVL @Tongji University

N e L | = B ="

p -_— S b L
ITE | B ,W" gt
» Y - 4

’ '
‘—

. T E - r K
| o \ »

,-.i-r‘.\,§.g ik, dBts % e i

J -'(-"\“_‘ ;‘
\ s -

Fan Zhang (3R
Assistant Professor r 2
Department of Civil and Environmental Engineering, HKUST | _

— 'A’
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@ HKUST | CIVL Issue Contribution Content
Data-driven | | Map service image
How to observe the large- 3 |
1 | Street- level % Social media photo
|

Data scale urban physical , : Imagery R e
| Customized collection

environment

o | How to derive information Parsing lmage ‘ Mm.u?g
Scene street- Iglzlmimgery ' @ understanding e 1P
| . Transfer learning
Overview
How to @WW the Measuring r __ L _Pla_ce_ = Place structure | Place similarity
Place physical er;lwronment of a ‘ 0 O o — ;
ace | Place identity | Place perception
How to understandthe = Discoveringg | Urbancrime = Human activity
4 interactions between ) i Human- environment |
City | buitt and socioeconomic relationship j Real estate = Demographics

environment

Urban Physical Environment Urban Visual intelligence

OIS
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0 HKUST | CIVL 2. How to derive information from Street-level Imagery?

Image Object Detection

Models based on COCO
dataset o _‘
. ¢ o= ! .x.— ‘mq:l" ’
% bic~eiC Do ‘w5 s, 4
Categories: 80 | 2t W e person 80" person L . Tpetson
Accuracy: +80% : A
~ -
{handbagt
g.sui

!bkwch

DEFSOH person

person
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0 HKUST | CIVL 3.4 Place Perception

Evaluating Perceptual Preference using Deep Learning

Street view image
Deep
Convolutional o
Neural Network
Network in network P1
Classifier
Zhang, Fan, Bolei Zhou, Liu Liu, Yu Liv, Helene H. Fung, Hui Lin, and Carlo Ratti. "Measuring human perceptions of a large-scale urban Human Perception
region using machine learning." Landscape and Urban Planning 180 (2018): 148-160. Classifier

(ESI Top 0.1% Hot Paper; Top 1% Highly Cited Paper)

—Eeee— e o T T T T
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0 HKUST | CIVL

Street View Images House Photos

4.4 Visual quality vs. Real estate

House Information

Human Mobility Patterns

a

> T

Structural

House I'hotos

Anrsbutes

1!
1!
1!
Traraportalion Visstor Patiers
Accessibility I !
1!
(S 1!
Socoeconomuc Atnbutes of Neighborhood I :
Touse Price Appeecistion : I
@ i

Demographic Data I

Tuilt Enviroament

8 2

Street View
Images
--------------------
------------------------------

Fine-scale Point Level

! C Neighborhood Level
I

ST

1 Multiple Lincar
I Regression Weighted Regression

Multiple Lincar Mapping

Model

Gradient Boosting
Machine

Kang, Yuhao, Fan Zhang*, Wenzhe Peng, Song Gao, Jinmeng Rao, Fabio Duarte, and Carlo Ratti. "Understanding house price appreciation using
multi-source big geo-data and machine learning” Land Use Policy (2020): 104919.

Conclusion
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Understanding
group travel
behaviour from
metro smart
card data

Yongping ZHANG
5ikIK

Zhejiang University
Oct 26, 2023
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3.2 Data: Video recordings

To find out suitable time interval to define
co-existences
* Video recordings were collected at East Nanjing

Road (FaERZRESHEERNS)
* 16 10-minute episodes

+ A weekday (September 4, 2017)
« Aweekend (September 9, 2017)

Group travellers were manually identified
via
» Proximity, walking speed/direction, and eye contact

467 identified group travellers

af group Wavelles

-

Numoe

&
S

0o

200 4

100

o

5 10 15 20 25
Geoup tms ditarce (s)

Cumulative percentages of group
travellers by time intervals

35
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4.1 Temporal pattern of group travel behaviour

Among 122.9 million trips, 17.8 million group trips were identified

Temporal pattern here is very similar with that revealed from the survey
« Home-lo-work travel is more likely to be individualistic
« Typically engage in leisurerelated activities in the afternoons/evenings and during weekends

<
%
w

rcentages
2
N
o

Pe
o
—
w

~31 !

1 15 - ) - 29
Hours across 2 month

Temporal pattern of group travel behaviour
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5.2 Investigate social networks

We may identify the interesting role that a
passenger plays in a social network

« Apassenger —— A node
« Agroup trip —— An edge

« A social isolator Has the least social links

« A social connector Most socially popular
Link to many urban issues
« Urban isolation, segregation, and sociability

The investigation can be supported by many
methods in Social Network Analysis

« Centrality measures
« Community Detection algorithms

Cluster’s average income
8000 Yuan/month

A social connector

A social isolator «

Average income ,

2000 YViianimnnth
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NANJING UNIVERSITY

e
—_
#

“ias-ighE” RN XERERTIRSS R 5E
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SRR
TSR SR/ BN IR
FARAFEFASHHALZFE

CUSP Webinars -« @K%
2023.11.30

2023/11/30 1
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> EHFEM
OBMEHTRA min ) diypyG(dy)

i€F,jER

QEAHIRF AL max Z pijG(dij)

i€F,JER

QOBRAUWIRS/NXE max ]

Hepp, FZv KR ERETZBIRIALZ . Gd;;) =2
IR RIREAREL,

> ESRESE

IEUS00R)E |, IFSESRERRZEFOM 2
ALMEARRE B BT |, SREREFRRIFK
MURIEFRIEIRITZE . ARSI AERKIERIEMHENE
HIZETIES.

community

o - N w S

Pareto Front - Iteration 49 Pareto Front - Iteration 499

4 4
g ’ g 3 e we
3 3
s 2 2 il 2
0
0 3
1 ; - 4 10989@‘(’8‘ . 2 3 nge\d}ﬂ
Peopie > % People 4 5 107 @
Pareto Front - Iteration 499 Pareto Front - Iteration 499 Pareto Front - Iteration 499
"0 BE
4 0.4
. -
237 & 0 5:5
S o = 06"
E 2 T’ @ ~ | g
£ % 07 ©
8 1 L 0 8 -
N === —— . 09
1 2 3 4 5&3&\@10 09 08 07 06 05 04 03 P 10
people & travel cost 1le7 <§) 1 2 3 B 5
S people
&

o HAEE#
o AMIEF#



J\. IRBRER: 205KiHEECS

\ DEPARTMENT OF
Q FHE HONG KON . - o~ ‘ <
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The dimension of urban informatics
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Methodology: Fragmentation

Fragmentation is a process whereby a certain activity is divided into several smaller
pieces, which are performed at different times and/ or locations
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Using multi-sensing tech to build up a real-time BFFs geo-database
and 3D models for indoor and outdoor navigation
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