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Historical Architecture
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1. Characteristics of Landscape in Historical Area

of Kanazawa

R D BE B pYhis ) R AR A1

Characteristics of Kanazawa City (1)

®RDFE

Area size; 467.77km?*

Population; 456,216 persons (2008.9.1)
Number of Household; 187,349 (2008.9.1)
Old Casile Town, Snow fall

Capital City of Ishikawa Prefecture
Designated as one of Major Municipalities
Designated as one of Historical Cities

Designated as one of Traditional Craft Cities

33



Characteristics of Kanazawa City (2)

&RDOFE

Brief History of Kanazawa
Jinai-cho (Religious Town, 1546~ 1580) SFPHET
Castle Town (1580~ 1868, 288 vears) ink T HT
Modern City (Before WW2, 1868~ 1945)
Current City (After WW2, 1945~)

Characteristics as a city
Non-war-damaged city JFEf S Fh
Central city in the region

=» Lavers of each age, Real identity

Characteristics of the End of Edo Era
LR AR

One of Major Castle Town (Hyvakuman-Goku)

Bhha

Spatial Structure

Area size ; around 800 ha
DID 1966:1,600ha = 2005:5,940ha
DID {Densely Inhabited District)
AOgEPiR

= Compact urbanized area

Main traffic method; Waking
Radius of urbanized area:; around 1.5 Km
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Irunk road: 37 &3l

Other street: 17 netwaorks

@i-i sAATEEE

Ba-1 ZRE coesdl O EREE

Structure of Street

i

Trunk road: radial pattern + ring road
= forming a framework of the town

mher streets; Complicated
Plateaw, Rivers, Moat, Water stream
Military defense
Ex. T tyvpe street, Zigzag street
Length of streets; 1ML0km  Mean widih; 3.22m
Lrea of street; 63.33ha (Area share 7.9%)

cf. Area of the castle town; 803ha

Existence of Hiromi (wider area of street)
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2. Characteristics of Architecture in Historical Area

B s 2 BREMORHE
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Townscape in Samurai district

HIR#mX

Size and location of lots:
according to the rank of Samurai class
R R
Components of Samurai house BT REE
Buildings; main building — Tsumairi, sub
oate, fence %J\.
Front zarden, Back garden
Main garden < Main parlor

BE BB

Typical image of lower class Samurai house

THRETOE=E
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Townscape in citizens’ district

T 2% b X (D BT Ak 7>

Size & location:

According to the citizens” rank

B R 5 5

Townhouses fronting to the road

Both side houses forms a community it {81 BT

Hira’iri FAY
Components of townhouses

narrow width of frontage, long depth

=» lighting & wind flow inside a house
Earthen corridor inside of the house (Doma) 1 [E
Small back open space (Sedo)
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¥ Tree groups of temples;
122 temples

8 =Sk

* Tern-mwchi

54 temples 4%

* loodlatsuno
30 temples 25%

* Utatsu-yanu-sanroku
38 temples 31%

Transformation after Meiji Restoration (1868)

BijaH#EF LR DES

Deterioration of Samurai clss and their emizgrant
= Population decrease H T EEER MITE S I5i

Deterioration of urban activitics

Lots of Samurai houses
Converted to public usage A#pTHAA~OER

Divided and used for houses of ordinary people

Some construction works of new roads
Succession of structure of Edo-era

Construction of Railway station and railway (1898)

SEHORE ERORE
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Desigmated area
as Castle Town Area
under the Historical
Clity Arrangement
Law

2. 1510ha

3. Problems According to Modernization
in Historical Area

SRR I E (TSRS S FERE
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Building height control
roming unider Townscape
Ordinance

20H15.12
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Building heighi
control zoning
based on City
Planning Law

20091
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Preservation District of Historical Buildings

LR E B (R T Xl

Introduced by amendment of Cultural Properties

Preservation Law in 1975 X{EMEHEZOHIE

Desiznated Important Preservation Districts at 2000.5.1
86 districts in 73 Municipalities
Desismated as a Historical Buildings for preservation

|'H|'il'll' conservation = Zroup |'|'['L"-l"l"l-'.ll'illll

No-application of Building Regulations
Permission of Building activitics and some subsidies

Preservation of Appearance & permissible of inside renovations

Introduction of Ordinances

Bl DI E

Limitation of existing planning system
Difficulty for adapting to local situation
Limitation of applied objects

=+ Need for arrangement for new problems

Example; Townscape Ordinance, IpHhEIRSEH

Machi-zukuri Ordinance

Ordinance regulate rules under the legal limitation
weak enforcement power
¢X. Building height control
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Original Ordinances Relating Urban Planning

[1 andscape & Historical Preservation ]
Townscape Ordinance  1959.4.1
Small Historical District Preservation Ordinance  1994.3
Preservation of Waterway  19%.4
Preservation of PPECEery Nhr['u' Ordinance 1997.3
Preservation Ordinance of Townscape including Temple
& Shrine 20023
I'lanning Ordinance of Nighttime Townscape 20059
[ Machi-zukuri)
Land Use Ordinance 2000, 3
Destomation of Maximum Height for Building
[ Increase of inhabitants into the central area ]
Ordinance for Increase of Inhabitant into the Central Area
20M01.3
[ Commercial Facility]
Ordinance for Creating Better Commercial Situation 2002, 4

Preservation Ordinance

for Small Historical District

CELLEARGEMICLLEL

Local version of Preservation Law of Historical

Building Group
Samurai-chain £ %, Machiva-chain BT %
Designation as a unit of Community Distriet

Adapted to Kanazawa’s characteristics
fewer historical buildings and their scattered

distribution
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Samurai-chain District; 4 HI H{HBE
Macjiva-chain District; 6 BTER#E
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Subsidy System for Preservation Works By Municipality

i Bh & 2007.4.1
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Diesignated Area where
subsidy for renovation
works of historical
building is elizible
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Renovated building using
Subsidy of Preservation
of Small Historical
Building Group

Subsidy for Preservation Works in Small Historical District

HRh= 2007.4.1

[ &3 B  ES g S
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RIREME® | 7085005

cEby EER | 0000~ 3005 |- gprs
. (1%, #iw. 135 CEBLIME
SEERT grrnn - e
1l J0% 305 M
B B 2 4 1083005
BRI 70% [3005 F9
spemsgst 10% 1075 EaEe
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B R 50% 25075 g‘;fﬁ
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5. Citizen's Movement for Succession
and Reuse of Historical Architecture

ERpEEORK-FHICEATS
hEER

NPO Kanazawa Machiya

NPOZEA € EMMFEMES

Purpose: Research activity and promote reuse of
Samurai-chain houses and Machiva-chain houses

Oreanization;
« Start from 20056, around 100 members
« Linkage groups; Architects” Society
Ranazawa Craftsperson University

Activities;

(1) Research of actual conditions of Machiva

(2) Promoting succession and reuse of Machiva
(3) Progress of citizens” awareness about Machiva
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“hanazawa Machiya™ HEME
Houses built before 1950
Samurai chain, Machiva chain and others
Heritage of living culture historically formulated according
to local climate

Traditional techniques and artisan' works

Demolished  for  detorioration or succession fto vounger

generation — vacant lot or car parking space

Around 1,400 historical buildings demolished for 5 years
LMY buildings in 1999 to around 2,500 buildings in 2004

Machiva around 7,100 buildings, in which around 1,000 are
vacant buildings survey in 2008

EETMRHAES
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Experiment as tentative
Hotel

21 person of 10 teams
Enqguiry

more than 1040
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Panel Discussion about Machiya

NREHEOEDATIRYES MALOBRTROMEG o [

Relationship between NPO and LLFP
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Pilot Project of Reusing Machiya

(2008 ~2009)
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Machiva Dormitory Project 24 ¥

Exchange program with
surrounding commumnity
and welcomed by elderly people

Themes for Succession & Reuse of Machiya
TR O#EK - FRAO-HDFRE

From ownership to usage and reuse
B =>FER

Market operation, distribution system, enterprise
i 7E

Development of System not-realize land price

T ibifids AL S LTS

Formulation of Oreanization for renovation and reuse

Formulation of public-private partnership
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Automatic Generation of
3-D Building Models for
Urban Planning and
Ancient Reconstruction

Kenichi Sugihara

Gifu Keizai University, Japan

From Dlgltal Map to 3-D Urban Mndel

E! - \,,

e e, S \___...u....-__ L

Automatically generated 3D Urban Model

h'-"i.l: urce of a 1"'l urban rr'l;"']-—-l is building polygons linked with
attnbutes such as the number of stories, the type of building and roof
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Background: before & after Maps for city planning

However, i
is difficult to
image what
future town
is like only
from maps

Imprﬂ""'ement_ in densely b“-'i_”‘ Revitalization of central urban areas with
up area for disaster prevention declining population and huge vacancies

Town
planning

Town planning with Town planning by integrating
parcels for infensive use

Densely buill-up area
parcels nol integrated

3D models let us image what future town is like
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Background

» 3-D urban models are important information
infrastructure

» 3-D urban model is time and labor consuming to
produce

« Automatic generation of 3-D Urban model is
requested

Objective of Research

« Convert digital maps into 3D building
models immediately

» Develop a scheme for partitioning

orthogonal building footprints into a set
of rectangles

« Develop a program for creating various
shapes of 3D building models
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Landscape Evaluation Disaster Prevention

Consensus Building

Public Involvement
Urban Pianmng ;

Hearrange Parcel

3D Urban Model

CG,CAD GIS VR

-Create 3D :Digital maps of -Walk through &
models of target area fly over 30D urban
current or stored & models e erichon of
future town administrated

-.CV
* Remote Sensing
GPS

Basic technologies for 21 wrban models

Related Work
+ Procedural modeling

Automatic generation by sets of rules such as L-
systems, fractals, and straight skeleton

Created an archaeological site of Pompeii and a suburbia
model of Beverly Hills at Siggraph 2DGE
1) By Parish, Y. I. H., & Miiller, P -‘.'"'l!"

*ﬁf N =

2} Miiller, P, Wonka, P, et al - L~
- ' : l""’1-l'-|--~-Ir ,q.'
Cla 1 apPeES, :'. =

b Import data from GIS,
footprint with roofs by straight :;I-.a—_-letun

The roofs by the straight skeleton are limited to hipped
roofs or gable roofs with their ndges parallel to long edges
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straight skeleton rrom wikipedia, the free er

1 19

70 v ol q The
straight skeleton is defined by a
continuous shrinking process i

P nanr

hitp e Lakbe megill cai-dbads oot ool hbmd

aafs mof created By
fan
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Flow of Automatic Generation
for 3-D Urban Model

Residential
digital map

Bullding
Palygons on 2-
O Digital Maps

GIS
Application
{ ArcGIS )
*Building
Polygons on 2-

0 Digial Maps

“Affributes  for
3-0 model such
as number of
stories, type of
roof,

code

mapping to roof
and wall

GIS Module
{ VB using
MapObjects )
*Partitioning
arhogenal

polygens  into M *

rectangles

“Contour
Generation

“Fillering  out

nose  edges,
UnNecassany

64
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Building Polygon Expression (RL expression)

Following the edges
clockwise, they turn
to the right or to the
left by 90 degrees.

A building polygon
can be expressed by
a set of its edges’
turning directions

LRRRLLRRLRRLRRLRLLRRRL

1) RL expression specifies the shape pattern of a polygon without
regard to the length of edges.

2) This expression decides from which vertex a dividing line is drawn.

3D Building Model from divided polygon
1) Generation ol
L of
appropriate size; box
prism that will form
parts of a house

parts a house,

making holes for the

windows and doors

3) Rotation of pars of

d)

Positioning of pars of

a house

3] Texture mapping

onto these parts
After partitioning, 3D building models are placed on
partitioned rectangles by using CSG.
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elpe23
(=w_5)

The width of a roof board 15 as follows
wid _pff = e 23 1

s 3 s o _ o

Here, sige 0L s 0 e w Sofl-mm’ @

The height of a roof board 15 as follows.

bei_rf = ut_heit « 0.5« {side2 5L +eavesld « of_offs « )= sinf?

atybzk ff Weoad + ef_alfi lcoall -0 3 malsw §

Here, ‘st_heit’ is start height as follows

&1 heit= (Moo do-floor hetght)=(the number of storiesh

The wvertic

partitionead rectangle
are numbered
clock The upper
left verlex is numbered
1’

The top of a gable roof
consists of two roof

and pnsm

The parts of a building
are placed on the
points that divide the

line through pt12 and
pt34 at the ratio

Primilive has ils own
control point ('cp’) and
a local coordinate that
control its position and
direction

The front view shows
the height of the ‘cp's of
two roof boards

Front view of a gable roof
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The top of a lemple
roof consists of many
thin roof board:

Thin roof boards are
also place on the
points that divide the
line through pt12 and
pt34

n_diver 05« (eaoves?iwoos ol offessmi¥) dhick  rf wsim
i _ih w5

Faried f)

o el o) s (10= rapial i) pd] 2 pd 340 + ranial ) = prid prl 2)

n div s the number of rool boards into which a roof 15 divided e
i afm il and cpr wp rf are 1=th control poants of thin roof boards

I e
|* L

The gradient of each thin rool boards & is

hewt  rf w{rad  her{e) - mad haitfi =10
i = gctan
w_ Kim iy

Here, rat_berdii) is the i-th ratio to ‘heit_r” that is

given by sampling catenary at a constanl interval

Thie height of ith roof board { hei rifbdi) =1 w0 3 ) = as - = ey
follows.  i=4: the width of the roof board & longer by The front v shows
EAVEEL the height of the ‘cp’s of
bett_phd) = 8% cherit_off « (rr_ ot} rest_ bt = A1)+ (1 olfu= shick_ef") < conth ese roof boards

Ted_ i) = b ) (i _abires monddl, + aervesld) < win

Front view of a temple top roof
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Sguare temple roof
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Mansard roof
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Comparison between 3D model and photo of
Toyota city

The photo of central urban area of Automatically generated 3D model
of Toyota city

Toyota city

Ihere are some

build ings whose floors
take variouns shapes
according to the number
el stories.

Building pelygen: mulbple bounded polygon : bulkding
:':'":’:": ”;' I‘:;" Fach fioor hasibe  polygons bounded by outer poly gons wiskch
ghi e+ he 131
i e same shape, generate base floors
ereated) of the higher —
part of building {inner —
polygoen)

% )
. W
Simple Extruded
BukliM g oy
The tkird or more
foors have the same
whape s the vecond
Roar

2 Mulb-liyer building : Floors iake various
Simplo extnied busding shapes according to the number of stories

Generation of buildings from multiple bounded polygons

.
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Comparison between 3-D Model and Photo
of Ancient Gate of Japan

The Photo of the South Gate of the Automatically Generated 3-D Model
Heijo shrine, called Suzaku mon of Ancient Gale

15! creation step of
under roof construction
(Kumimono)

The front view is drav
manually an L
into the CG ¢ ]Pnpm‘hn
program

The front view s
extruded. The amount
of extrusion s decided
by the length of
Kumimono {under roof
construction)
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Comparison between 3-D Model and Photo
of 7 Stories Pagoda

Mino Kokubunji temple Kokubunji Temple

Future work

1) Creation of general shape of roofs by a straight
skeleton computation based on general shaped
building polygons.

2) Automatic generation based on a front view, side
view : pattern recognition, code generation.

for the creation of vertically complicated shape of
tall building.
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Thank you for your attention

| am happy to create 3-D urban model
automatically, if you provide me a digital
map of your city.

Mail : sugihara@agifu-keizai.ac.jp
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2010 8.2 Taiwan Summer Training Program

An on-line design review tool for agreement of
townscape rules among stakeholders on the Internet
environment

Z.Shen, M
Kanazawa University, JP

Introduction

Planning support using VR to urban planning and design for
public participation

= Planning
: L‘ committee &
Sharing image m Participation
to using 3D on the Internat

Visualization of planning and design

Jﬂ-‘.ﬂﬂ" J';-IE' '!J.l |
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<0On-line design game>
O Alpha World {Andy Smith, 1998)
A pure virtual city for each user to build his'her owned space and their
communication ina virteal city
O Ryoanji project{Okaba, 1999)
examination of possibilities of cooperative remote design while sharing the same
virtual space,
ORoomMavi (Fukushima, 2001)

An exparimental system of the Osaka University group for housing buyers who
make individual design for his/her house image

O)Design Game|Shen, 2003)
an on-line design collaboration system for public park

«<planning information and collecting opinions=>

O Gyeongsang National University(Maoon, 2003)
support evaluation of alternatives on the Internet using multimedia,

O Kyushu University

{Chura, et al, 2001)
collect opinions of residents presenting the workshop type system using
the illustrated cards on the Intarnet, and evaluated the plan referring these

opinions using 3DCG.

VR application = HTTPD
sever * Sever

Many other projects
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U ) Planning practice in Japan (Townscape design)

{2 \: Visualization tool on the Internet
N

N
2/ Planning support using visualization tool

SIMULATION ALTERNATIVES OF STREET IMPROVEMENT PROJECT

ﬁmmm [wurmfumm| { Design of buildings J

Pasition and width of Readside ees, tree Architectural stybe and
driveways, sxdewalk and planting pat and ofhers in other accessones of
etc sidewalk banldings:

v
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Seuded factoni Exmrpies of siterratroe

splar of rebusldng wth | *make altematses for e to be exsmred

thtion and wlagration of | planl= Crdagraten of ptes and constructon of § e buldeg”

sitms pland= "conptruction of houses i sach sks without tegration”

Hoor srea ratio Smube semateent of combruber of Bres fded ficion

"hurdng Chverage rate W|=rﬂwmaurrmmbu|$-\‘cmm D‘\.Md-.tl:l'i'

St S Rt plend= “floor rea ratiy A% bulding coverage A% height A%

+road +deign sk Btwmateent of wich studed lctor

P i tyga tyoe of rosl = “Mat resf  pabled read |/ whed el

wail ~cotor/muterial | color of wall = “wivte o gy / brown or ke

dptboe  -ingipleton
S striahd EiEMatid of apch it FRoior

foem. Byza e T "not iatal / Japarese atpls | Wartem style”

vt e
"plantry

palarraberial | pliebrg = not retall ) Rowerpol | bower treed

ratalatan
b

Consensus for design guidelines regarding
1) Streetfurniture
2) Private buildings

Mo shared common image of the townscape
1) For gaining consensus of design guidelines, there are methods such as
field survey, questionnaire, vote and others.
2) For common image, draft drawings, the real model and CCD camera are
employed in public participation

Spatial temporal limitation
3) planning committees can only be held at prescribed times and
places.

Problems in traditional commission meeting

the degres of consensus that can be reached during the deliberation process might
be imited fo some extent, because the participants would have to imagine tha
entire plan and make their decisions based on each rule that might be only a
fragment of the whale.
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design

CMS saryer ; > w:

(s 1 o
e .. Consensus for

design guideline

Create a tool

__ Open planning
information

. Require VR data “  Deliberation

Create VR data

sisdojanap Wa|sAg
siguue|d/sisaljio

Feat back

jalia|u| WOy SSa00e 8l

sJequsll uoissiwwon

The working group of a commitiee can create a visualzation tool with
the help of system operalors

Google map

Fieliriep g Y BRI
L

For management of all iools in
different areas in a city

L

e P T o

e __ g |
inkdmiiedon rept=dby G B

Access to a project site

r——— e
GM3 farEcupineniproect sies
A visualization todl for a
project
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#The design
guideline
regarding
E-rwate buildings
ven though we
can visualize
them, the
residents are
offensive with
the alternatives
open to public.
® For gaining
CONSensus,
SOIME MOoVIES or
pictures are
shown, but no
visualization of
each private
building is
conducted for
townscape,

Problems solved for free access on the WEB

1) There is no shared common image for participant
2) Only BBS or chat, participants are difficult to match discussed targets with
comments without blag comments,

For commission meeting
3) The deliberation in committee is difficult to match the planning targets
for opening the results of meeting on the Intemet in real time.

However, it is still difficult for private properties in practice

4) It is difficult for owners of private buildings to have open discussion about their
private properties.

|Design review meeting for private building

(VREBLOG+OCHAISBES)
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Design review for reconsiuction of a private buillding
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Add URL links to VR objects
Open the links (Blog)

Post a new commeant

created while upload VR
data when creating

a new toollusing CMS
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Facade of a private building if necessary to discuss more in delails

hansaana
1mivewsiiy

awty planming

Open to public for all residents after design review

b anarama
U miversits
city plamning
Laburatars
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Virtual reality and the Internet are advanced mformation technologies, how to
organize these technologies for planning support is a important topic. In this
paper, we employ Blaxxun platform for developing a visuvalization tool for
presenting townscape and discuss its possibility of promoting consensus of
design guidelines regarding public space design and private buildings.

e rET—————

As a case study
1)Visualization tool is useful to the design and planning of public space.

Z)Even though the private information is difficult to be open to public, the
design review process for their building reconstruction is available to check
whether the design is match with design guideline or not.

J)After design review of each reconstruction can be open on the Internet for
all residents in project areas.

4)Itis usaful to organize the information technology to a PSS tool according
to different requirements from different urban projects through analysis of
their planning process in practice.
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Forqualityof deliberation

Otherwise, knowledge-based database system [s possible to help participants to
understand the general knowledge of design elements in public space about
their adoptive products and functions.

Townscape design content management system

Concept : contents management system
for visualization of urban planning and design

Hnowledge-based system

information Blog :} Database }

V R data template

Creating a too
Htmlcgi Inputiupload automatically
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