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ABSTRACT

Visual ssimulation is used for architectural and urban simulation for a period of time.
Recently, applying computers to visual simulation for experiencing spaces become easier.
Meanwhile, the use of computers for building a environmental model is more economic
than a physical model. Furthermore, urban models provides planners and people a visual
communication tool, which can helping better understand of the characters of urban
landscape, urban design procedures, and also the future development.

This research is aimed to study "issues of computer simulation in urban modeling",
including:

1. why simulate cities, and construct urban models?

2. how to construct urban models? and modify models?

3. how to apply geographic information? How to link and manage various types of
data?

4. how to represent urban details? how to determine the level of abstraction and
accuracy of models

5. how to observe the characters of urban space from urban models? How people
can understand the urban issues and problems by computer simulation and
internet?

6. how to assist urban design reviews by computer simulation?

Therefore, this study includes two parts: urban modeling and observation. In the first
part, a three-dimensional urban model of the central Tainan city will be constructed by
using digital maps. The level of abstraction and accuracy are according to the scale and
dimension of urban massing, and the performance of computation and observation will be
studied. The second part is urban observation based on the model created in the first part.
The observation of urban spaces is based on four kinds of urban design such as roads,
urban review, open space, and landmarks, planners and people are invited for evaluating
the effectiveness of visual communication, and examine the role of computer simulation in
urban design review process.

In conclusion, this research is undertaken to pursue the following issues. (1)
establishment of 3D urban model of the Tainan city, (2) study of the procedure of creating
urban models, (3) evaluation of the level of abstraction and accuracy of artifacts in
architecture and urban spaces, (4) feasibility studies of the effectiveness of observation
from the urban model.

Keyword: Urban design, urban landscapes, visua simulation, computer simulation
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(polygon)
18,000 1,322 7,182 2,269 10 7713
5min 2min 10 min 1 min 38 min 7 min
( ) ( 8 sec 33 sec 22 sec 57 sec 20 sec
4000x3000)
omni x2 omni x2 omni X3 | omni X2 | omni x2 | omni X2
direct x1 direct x1 direct x1 | direct x1 | direct x1 | direct x1
4-4 ( ) 36MB
(polygon) 610,000 2 ( 18,000) Raytracing
( 4000x3000) 5

4-4

it
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1 |800 x 600 8:16 sec
2 4000 x 3000 12:23 sec
3 800 x 600 Raytracing 54:24 sec
4 14000 x 3000 Raytracing 4 min 57:54 sec
- project light x 1 omni light x 2
SGl Performa
( .3dy (polygon)
.max .3ds
3D ( ) (wireframe rendering)
(surface rendering) (real-time) 1 10
Pentium-11 350MH 128MB RAM Window NT
3DSMax R2.5 4-5

100%

80%

60%

40% ——

——
20%
O% | | | | PC
1 2 3 4 5 6
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414

1
1/1000
800 2,500 1/6000
3,000 12,500 200
61 4800
10 200
5 75,000
2.
100,000
3.
4,
Al 800-1,200
24 16%
34% 34% 16%
(Adelaide) (ArchiCAD
AutoCAD R-13) 18% 26%
44% 12% [Radford et.al. 1997]
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1/ 1000
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4-6

02=28.6° 63=18.4°

01=45°

2H

3H

4-6

(500-800)m L2

L1=

L1 L2
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4.2.2

(level of details)

4-5

4-5

MEE(1910) &8 K1 (1998) FREA

BRR A

1B HER
(Conceptual mode)
LR EFD)H(BX)

2HMRERX
(Articulated mode)

MREREMDO)+(BFX)

IMRERX

(Imagery mode)
mRERMERE(EHR
O &F)

A|EEN
(Photo reality mode)
mRER-BEMET+ME

BEE(EF O &)
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5.2HE#ERN
(Real mode)

M ER+FHOI+HEE
B+ B E R E

4-6
4-6
(KB) 51 67 102 296 72
56 81 386 1037 1 3
() 28 424 1844 3296 1
36 1408 7149 283216
() 7 8 9 21 29
8 11 6 5 95 148
3DSMAX R2.5 Pentium Il 350 128MB RAM
424
Sheppard (1989) 1 (representative) 2.
(accurate) 3. (belief) 4. (clear) 5. (broad-gauge)
(realism) (precision) (accuracy)
(distortion) " "
(abstraction)
( )
(Adelaide) 1996

[Radford et.al. 1997]
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(abstraction)
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1%
4-7
3D

10
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(fractal geometry)
4-8 4-9

(

4-8

3D
Faces
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6565 faces

23120 faces

7 sec./2min50sec.

6 sec./10min03 sec.

tree3d1.jpg tree3d2.jpg tree3d3.jpg
Leaf Density=1 Leaf Density=3 Leaf Density=5
Leaf Scale= 0.51 Leaf Scale= 0.51 Leaf Scale= 0.51
98KB 98KB 98KB
Faces 70,088 80,736 94,788
14 14 16
4-9 3D (
tree3d2-1.jpg tree3d2-2.jpg tree3d2-3.jpg
Leaf Density=3 |Leaf Density=3 Leaf Density=3 |Leaf Density=3
Leaf Scale=0.51 |Leaf Scale=1.0 Leaf Scale=1.5 Leaf Scale=2.0
98KB 98KB 98KB 98KB
Faces 80,736 80,736 80,736 80,736
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(realism)
1 2D
2. 2D 3D
3. Rul e-based computer sy
424
(accuracy)
( )
” ” 4_10
1.
2.
3. ( )
4 .
5. Legal Liability

-77-



4-8

— N o<

4-11

-78-



4-11

-79-



41.1
4.1.2
4.1.3
4.1.4

4.2.1
4.2.2
4.2.4
4.2.4

-80-



-79-
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K. Lynch

5.1.2

5-2
3DS MAX 727KB 1, 399KB
Objeqgt s 318 537
Face€s 14,600 33,300
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5.2.3

5-5
( )
( )
5-6
5-5
880m 1,113m
1,000m x 200m 1,361m x 628m
936KB 6,851KB
331 3819
5-6
1. 1.
2. 2.
3. 3.
4. 4,
5. 5.
6. 6.
7. 7.
8.
9.
10.
( )
G5m  7m)

S5-7 5-8
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5.3.3

5-10

5-10

5-11
1 2 3 3

4 8

5-12

5-13 400% 600% 800%
9 14 18
5.3.4
5-10

5-12
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A 400% 600% 800%
4
541
1. Kevin Lynch

2. August Heckscher

3. Charpin F.Stuart

4. Hamid Shirvani

Lynch
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- 3D
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524

531
532
5.3.3
534

54.1
54.2
5.4.3
544

-97-



[ 1995]

6.1.1

[ 1992]
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AES
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1/5000
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2.
3.
4.
5
6.
7.
8 .
9.
1.
2 .
3.
4.
5
6.
7.
8 .

6.1.2

(A7) 45

60% 560%

( )

1 45

2 45 65 75 85 95 105

3 85

A7 63 62
6-4 45 55 65 75
85 95 105m
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6-3

A7

65,75,85,95,105m
A,B
(78 10 21 )

A7 85,95,105m

(79 4 18 ) 36,45,60m
A,B

A7 85m

(79 12 ) 36,45,60m

EEpmEan
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6.1.3

( ) 65m 90m

6-10

200 ( )
6-6
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488 508
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( ) AutoCAD
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3DS

-104-



6-9

-105-
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6.2.2
6-12
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1998
6-12
6-13
6-14
AutoCAD
R14 (0) (b1,b2,b3)
(s1,52,s3)
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16 AutoCAD (VIEW
CONTROL) 16
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(1999)
1 2. 3. 4
6. 7
340
(1)
2 (3)
3.
(
) (
6.3.1
(World Wide Web WWW)
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6.3.2

)

(server) "(Common Gateway
Interface Cal) WWW
- (Client-Server) - (Terminal-Host)
WWW
HTML URL Internet
HTML (Hyper Link)
( ) ( Telnet WAIS FTP
Gopher ) (Form)
CGl 6-20
6-4
6-5
CGlI
6-20
6-4
( )
Oracle Developer/2000 Oracle (PL/SQL+SQL )
SyBase PowerBuilder SQL Anywhere (Power Script+SQL )
Centura | CenturaTeam Developer |SQL Base (Sal97+SQL )
Microsoft Visual Basic SQL Server (+SQL )
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6-5

Frontpage

IE NC

JAVA O O

JAVA Script @) O]

VB Script O X

ActiveX O X

SQL server/ACCESS
6-21
mi‘m&k‘d“ ml‘uﬂ‘d“
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6-21

(criteria) (indexes)
(multidimensional scale, MDYS) (regression) (AHP)
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1999 -
1998
1998 -
1995 -
1998
1998 () )
1995 (
)
1997 Vol.24, No.2 pp.75-94
1996 Smardon, R.C., Palmer, J.F,
Felleman J.P
1997
1996
1994 83 10
| SBN-957-575-034-9
1984 -
1998 " - Mar ket Tel e
" 87 12
< >< > p.297-302
1998 87 12
1998 " " 87 12 <

>< > p.313-316
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1997

1993
pp.813-820
1992

1998
87 6
1998

1986

1997

1992
1998

1996
pp. 69-82
1 909
79 7
1993
pp.861-868
1998
87 1
1987 -
76 1
1984
73 6
1998
87
1999a

88 2
1999b

88 2
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88 1
1981
70 6
1997 Vol.24, No.2
pp.95-103
1991 Road Form and Landscape
McCluskey, J.
1985 -
74 6
1991 -
80 6

Bourdakis, V., 1997, Making Sense of The City, in Junge, R. (ed.), the proceedings of
CAAD Future 1997, Germany, pp.663-678

Braithwaite, G, et.al., The Computer Modeling of Development Proposals: A Routine Part
of Development Control, in Liu, Y. et.al. (ed.), the proceedings of CAADRIA'97,
p.123-132

Chiu, M.L., 1997, Aug., "Transforming The Reality into Virtual Reality - The Influence of
Computer Simulation Technologies on the Built Environment”, in the Proceedings
of The Seventh International Conference on Computing for Civil and Building
Engineering (ICCCBE), Vol. 1, Seoul, Korea, p.659-664, ISBN 89-950042-1-5,
Techno-Press

Chiu, M.L., 1995 Aug., "The Wood Structure of Traditional Chinese Architecture and
Computer Simulation "International Conference on Chinese Architectural History,
Hong-Kong

Day, A., 1998, An Overview of City Simulation, Proceedings of CAADRIA 1998, Osaka,
Japan, p.183-190

Day, A., Radford, A, 1995, Imaging Change: The Computer City Model as a Laboratory for
Urban Design Research, in Tan, M. and Yeh, R. (ed.), the proceedings of CAAD
Future 1995, Singapore, pp.495-506

Foley, J.D., et. el., 1987, Computer Graphics - Principles and Practice, 2" edition, Addison
Wesley, Inc.

Heng, C.K., 1995, Digital Reconstruction of Medieval Chinese Cities, in Tan, M. and Teh,
R. (ed.), the proceedings of CAAD Future 1995, Singapore, pp.529-540
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Kaga, A., etd., 1998, City Information Visualizer Using 3-D Model and Computer
Graphics, Proceedings of CAADRIA 1998, Osaka, Japan, p.193-200

Lynch, K., 1959, The Images of The City, The MIT Press

Mitchell, W., 1995, City of Bits- Space, Place, and Infobahn, The MIT Press

Mitchell, W., 1992, The Reconfigured Eye - Virtual Truth in the Post-photographic Era,
The MIT Press

Radford, A., et.al., 1997, Issues of Abstraction, Accuracy, and Realism in Large Scale
Computer Urban Models, in Junge, R. (ed.), the proceedings of CAAD Future 1997,
Germany, pp.679-690

Rahman, O.M.A., 1992, Visua quality and response assessment: an experimental
techniques, Environment and Planning B: Planning and Design, vol. 19, p.689-708

Sanoff, H., 1991, Visual Research Methods in Design, Van Nostrand Reinhold

Schmitt, G,,1993, Architectura et Machina - Computer Aided Architectural Design und
Virtuelle Architectur, Viewweg & Sohn, Germany

Sheppard, S.R.J., 1989, Visual Simulation: A User's Guide for Architects, NY: Engineers
and Planners

Shih, N.J.,, Lan, W.J,, 1997, Incorporating a 3D urban environmental model (3DUEM) into
government and architectural firms, Building Research and Information, Vol.25, Nol.,
pp.18-24
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WWW

http://www.bath.ac.uk/Centres/ CASA/
http://www.artcom.de/contacts/city-and-architecture/wel come.en.shtml
http://chl.gisca.adelaide.edu.au/kra/am.html
http://www.clr.toronto.edu: 1080/clr.html
http://www.kenken.go.jp/
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