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4.Big Data
5. Artificial Intelligence
6. Cloud Computing
7. Machine Learning
S A
M. Batty, “Digital Twins".
S A

T. Agius, et al, “Three-
dimensional Rule-based City
Modelling to Support Urban
Redevelopment

FECAR
N. Steino, et al, “Parametric
Design Strategies for
Collaborative and
Participatory Urban Design”
Process”.

FESAR
S.Yang & H. Kim, “Urban
Digital Twin Applications as a
Virtual Platform of Smart City".
12.Virtual Reality

S5
F. Dembski, et al, “Urban
Digital Twins for Smart Cities
and Citizens: the Case Study
of Herrenberg, Germany”.
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14. Procedural Modeling

15. CityEngine

16. computer graphics

technology

17. manually

18. automated modeling
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Y.l. Parish & P. Miiller,
“Procedural Modeling of
Cities”.

ob&hull.gl.o..\if@liu MJA:_ 35?)3 d)-e(‘*’ Co e
So e amgiaalp Sl odlinl b g (gilu e B9y omer
digo) 53 a5 walodly dmwgs 1) 1005 e 5 Il (solgn
K95 oo (64 S ppde g s 2 (Db s (S5 ya0l

2l o0 SaS

Eyoyo C:Lyb‘ 9

Slgy Silwde )

Lgnj 5> 03y jobody &S Cunl (o8 g silu e
S5l B3l 39 oo oolizal T iglaill) SEILS 5559
SilwJde O awwgidely ailyd Dbl slixe 4 «slays,
Silodde &by bawg plgiee 1) ol 4oy
Slye Mg sy den gilwdie gy cnl 2
N slagby) b g am oo by |y (ot oSl (gamens
JB15 s b 1) (giloae alb M gome s (g5l Je
@ Olgse 0383l gy b cnlply S (o (il e (i
bl cand M558 (gl Jse Sl

Bly 9 s> 8313 3929 95 g 3}y AT Ly alio
Blpy ioder (sbayed n bl g e Cunle diltoay
@b (sl Caz ) Sadgn b gjlwodly sl
S5B9 &Blgyd g 2980 piae by Copde
P S Egpd slp calio (Sl g g (o €l
23,5 o 31els &ilyglgs puo oy
Red oo 3 gama sl Jse il Sl 059l
S g 2bgbey o Bylil JLs Bl cplple )b e
oslaie (pred (Sly IS (o0 (e |y whee (nl & (ol
OO Tk 9 B 9y B g nl il el Ban
S pas )3 &g o Sy Aleds Sl (551893 porde
porcie (x4 () o oy (giluodly (iomen g diedgn
silodde by syglis cul 5l (Sl (s e
ol i " el e Il Gl )3 & el Tiglas,
Casl @y Yl 5l38lp 5l )3 oLl )90 (53l Jse (S5,
sapelin by poed | (hnogi g (o8 (slaosls Wl
5 >lb whaeln 4y hdd anaw sboJse 4




S ke (St (S3lw e Y
2 e Jiens giloJie sbas )l jleslatsl ojg ol
b Tl 03505l b pleitle Jloiga o g (b
ol 53 W yautiS > g Lo jpad 51 (g padiy Dlaad ALEAS A
et el Ganaw glaas dbxl Jb 0 ol
Sloie Glial o dol I (o odd 395 slayd
R St g Jie Tl (giluspar ad Ganaw
ol (3906 05y ma Jalge 3B b5 sl
il el & Gl mote 5 Siloand i el L
&S gdmdw sla Jae 4 oliwd (Jlbaiplh oy o Jeore
oy do)3Sg) drosls Mlaplaile Joli Jsese jsboay
o> Siledde g Cunl odomy Joo > it (U
ol (I rgbas Tl eaiS s g Sy e bl
S bl Jlodgios g holS (plales sl e
Gojes 1 picred (sdwmdw sla Jde Wb o odliiul
oy I obls)l dacdlon; shyely windse b
(oj9e] Miun g Sl Sloss wdlgs e (yg
Cobly Mol Job 3 Shad pasell (58805
olisl (3lupld g «silucsil Toag58l cuably P gjlne
e (515 laolS g 13 jSig) €S g oo WS
Dy 3959 (gibre b (gamdw gl e AJgi (gl y

Condy (s )3 (owll (LB (6 306d (Gandor oo
M.J.S)b Oyl u)lo.bl Lgl.bo._\;ﬂ Silwdend g joib D990
» i dse a5 gloj w5 b ol 1!
lS doosls (B3l 9 (SeTeiSS it b epped olie
drwgi g (ALl sl ) algld Bl 5 Tanih gy Sede
(Y @) Tl 03,5 ool b sadgn (ol

o Jo 3 b giman sbbJae 5l eolasl
Lliods Ll oS conl oduzey B3latul 3)lg 4 qus cdls
Sns e Jao TS o Jas gaman &l laaiss

ooled 3l slasgomme | odliiwl b (slaygy (gilwJde po
3 e T 295 o0 g Gamw slaJae (g el yolis
Gl Jlb Sl ggd90 S gy ol & Canl Jlo
sl gilwJse Jio dadie] 51 (glodyind degazmo )0 g
253 3 b hle g o) SBlSs olalS
olisul (g (slyme @y Sbml sl @l I )k
Slr Sl ilede ey J @xSore & Tasde
() @) ab dg bl dad 93 )0 Teyrd wlie
Sl ord polde 4 lagy iledde gy 959 L
Hie y5bods (60 polis )3 (Gilo e ) el il osliial
GilwJde Wiged jebday Cuwl ol el Cldlas
sSol lons 97 LLa ™ 6 0 slales Moy led Lo
loaie) ) slng) ilo e Slalllas o 5ol 17 0
L (bgy cnl pleal g dnngs b e it (506 (95 UgS
U>1/Jo Slaal 4 OI?K‘_;O ‘YA‘_SJA-%?}ML;){ L;‘Jbolg)' )'l odlaz!
V&) 28l s el (Pl g s3000L 2 B> 3 Mg

)

3

g
\
a5 laq

FESA S
X. Zhang, et al, "Automatic
Deep Inference of Procedural
Cities from Global-scale
Spatial Data".

FECA A
R.M. Smelik, et al, “A Survey
on Procedural Modelling for
Virtual Worlds".
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F. Roumpani, The Role of
Procedural Cities in the
Future of Planning: An
Integrated Method.
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SSLYY
M. Lipp, et al, “Local Editing of
Procedural Models".

FESAdy
Y.I. Parish & P. Mdiller,
“Procedural Modeling of
Cities”.

FESAds
P. Mdiller, et al, “Procedural
Modeling of Buildings”;
Wonka, et al, “Instant
Architecture”; . Martin & G.
Patow, “Ruleset-rewriting
for Procedural Modeling of
Buildings”; M. Bhatt, et al,
“Design and Deployment of
Photo2Building"

FESA T
F. Bao, et al, “Procedural
Facade Variations from a
Single Layout”; P. Miiller, et
al,“Image-based Procedural
Modeling of Facades”;
C.H. Shen, et al, “Adaptive
Partitioning of Urban
Facades”; H. Zhang, et al,
“Layered Analysis of Irregular
Facades via Symmetry
Maximization”.

odlawl b (63,18 sladiges ¥ &
RS Jde g il e Jae
25 Lo ¢ cdmdu
Z.Yao, et al,“3DCityDB-a
3D Geodatabase Solution
for the Management,
Analysis, and Visualization
of Semantic 3D City Models
Based on CityGML".
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PRSI
G. Chen, et al, “Interactive
Procedural Street Modeling”;
Galin, et al, “Procedural
Generation of Roads".
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S.S. Govada, et al, “Smart

City Concept and
Framework”.
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FESALY
M. Lipp, et al, “Interactive
Modeling of City Layouts
Using Layers of Procedural
Content”.
28. programming languages
29. generative design

PG
S. Eleftheriadis, et al, “Life
Cycle Energy Efficiency in
Building Structures”; W. Zhu,
3D Modeling of City Building
and Lifecycle Simulation.

S
P.G. Cheng, et al, “Research
and Implementation of 3d
City Batch Rapid Modelling
Method".

SSYY
H. Ledoux, et al, “3dfier:
Automatic Reconstruction of
3D City Models".

S YYF
J.G. Singla & K. Padia, “A Novel
Approach for Generation and
Visualization of Virtual 3D City
Model Using Open Source
Libraries”.
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FESAYA
J. Steuer, “Defining Virtual
Reality: Dimensions
Determining Telepresence”.
36. Augmented Reality;

S

R.T. Azuma, “A Survey of
Augmented Reality”.

FESAn's
X.Luan, et al, “Research
and Development of 3D
Modeling".

<SS YA
H. Rua, et al, “Digital Models-
Proposal for the Interactive
Representation of Urban
Centres”; F. Biljecki, et al,
“Applications of 3D City
Models: State of the Art
Review”.

FECARY
J.D.M. Arnold & D. Lafreniere,
“Creating a Longitudinal,
Data-driven 3D Model
of Change over Time in a
Postindustrial Landscape
Using GIS and CityEngine”.

FESA &
M. Buyukdemircioglu & S.
Kocaman, “Reconstruction
and Efficient Visualization
of Heterogeneous 3D City
Models".
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