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» Living Art Environment

Architectural System Design by learning from the environment
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e Site Analysis ;
* FunctionYAnaIysis OffICES
*  Materialization
*  Approach
* E)E)izting Lighting I'ESidenllal
*  Trees
*  History malaluﬂnlsalg
e Colors of Lange Voorhout museum :
religious
e Events of Lange Voorhout
govermental |
° My Intension art stud]o
hotel
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e Site Analysis

*  Function Analysis
Materialization
Approach
Existing Lighting
Trees
History

* ¥ X ¥ ¥

e Colors of Lange Voorhout

e Events of Lange Voorhout

e My Intension

AN N AN

MATERILIZATION OF THE SITE

RS\ @ VAN '\

FUNCTION ANALYSIS OF THE SITE

residential
4 | . museum
religious

l.govermental .
art studio

hotel

not-used
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TRANSPORTATION FACILITIES OF THE SITE TREE TYPES IN THE SITE
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»

Site Analysis

*  Function Analysis
*  Materialization
*  Approach

*  Existing Lighting
*  Trees

*  History

e Colors of Lange Voorhout

e Events of Lange Voorhout

17th Century
In the golden age the Lange J
Voorhout is the meeting point of o
the The Hague ‘beau monde’, 18th Century

In the old days, the Lange

where they could saunter. On h full of h
the request of Prince Maurits an Voorhout was full of small homes.
In the 18th century a large part of

21st Century

In 2009, the Lange Voorhout has
been renovated. Several construc-
tions have been placed, including
one to protect the roots of the
linden trees. Also, several concrete

e My Intension 19th Century

From 1811 till 1813 the
Lange Voorhout was called
the “Cour Napoleon” and

16th Century attempt was made to create a . the Lange Vijverberg the
. Ouring 2 stay I The Hague i Sty moatof thelangevoorhout 188 T9.08 IS WA T Cour ce Mmpératrice”. v —ilpureschhe el i,
- This failed, probably because the - i i i :
15th _Century_ 133t6, Er'lnpetrt:r Karel V COTTa;d Lange Voorﬁout is :)'artly located ings out there right now. Many of Latter ont: WTZ decided to 20th Century A shell path covers these construc-
The: ot blildings at  the Lange te ° ptanth Oqu rowsvo I: etn on a sandy hill these properties are state monu- restore the old names. tions, like it used to do in the old
Voorhout appeared around the begin- rees a e lange Voorhout. : ments. days. The golden crowns on the

ning of the 15th century. The current These trees still give the Lange

Monastery church (Kloosterkerk) is
one of the few buildings that remained
of the Monastry that was built in the
15th century.

The Lange Voorhout owes its name to
being an offshoot of the Haagse Bos
(The Hague Forest). Its characteristic
L-shape came into existence by the cul-
tivation of the Lange Vijverberg (1375-
1400) and the strip of land between the
Hoge Nieuwstraat and the Voorhout
(1400-1475).

Voorhout a stately appearance.

street lanterns indicate the route
that the golden carriage of her Maj-
esty Queen Beatrix of the Nether-
lands rides during “Prinsjesdag”.
The lighting in the lanterns is con-
trollable and can be aimed at the
art objects
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Site

te Analysis
Function Analysis
Materialization
Approach
Existing Lighting
Trees
History
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e Colors of Lange Voorhout

e Events of Lange Voorhout

e My Intension
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e Site Analysis
*  Function Analysis

i » Events of

Existing Lighting

Trees Lange Voorhout

History

* ¥ X ¥ ¥

Antique Market

e Colors of Lange Voorhout

e Events of Lange Voorhout

e My Intension

Book Market

De Posthorn
Prinsjesdag
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e Site Analysis

Function Analysis c
*  Materialization .8
. Asproach 5
*  Existing Lighting _§:<
%

Tr.ees o
*  History

e Colors of Lange Voorhout

e Events of Lange Voorhout

e My Intension

.0
©
-
e’
(V]
s
=
-
a.

Queens Day

Diligentia
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te Analysis

Si ) )
: Function Analysis » M_V |ntenS|On

Materialization
Approach
Existing Lighting

Trees
History natural bea Uty historical buildings events
minimum touch

e Colors of Lange Voorhout

less complex

e Events of Lange Voorhout

e My Intension
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e Computation Theory

¢ Collective Animal Behaviour

*  Swarm Behavior

* Research Questions Computation is a procedure of calculating; hence computational design is about calculating, determining design by
& Hypotheses mathematical and logical methods. (Terzidis, 2006) *

These mathematical methods could be the methods that designer defined or the methods adapted from different prin-
ciples. In this project and my thesis, | would like to examine one of these medium that as an architect | found inspiring;

“Collective Animal Behavior” from biological computation.

Biologically inspired computing has been adapted to many fields, especially to computer science that is con-
sidered as a significant part of scientific and engineering activities. While computer technology has been used to ana-
lyse biology, biological ideas have inspired new questions of computer science. (Lamm&Unger, 2011)?

11
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e Computation Theory

e Collective Animal Behaviour
*  Swarm Behavior

e Research Questions
& Hypotheses

Designer defined methods have their own mathematics and rules to answer well-defined situations. On the other hand
biological computation has its own complete rules but only applicable to nature. On this project and in my thesis, | have

tried to translate this language to architecture by the mean of relation between spaces, structural parts, building ele-
ments, and installations like light.

If the spaces (rooms or functions) and users can be seen as individuals in the nature, it is possible to adapt the rules of col-
lective animal behaviour to an architectural space by the concept of self—organization. (Sumpter, 2005)3

If this organization is defined as a flow between spaces, we can consider spaces as agents and the behavior we should

translate is swarm behavior (Oosterhuis, 2006)* . On the other hand if the designer dealing with a structural system
including horizontal and vertical elements than the behavior supposed to be more hierarchical that we can analyse horse
and some other mammal colonies.

12
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e Computation Theory

e Collective Animal Behaviour
*  Swarm Behavior

e Research Questions
& Hypotheses

»

Swarm Behaviour

in architecture

“The swarm intelligence presupposes a Iarge user base which is actively involved in development.”

Hence, it creates an ideal Open source system (for my design) that leads to share the knowledge between different
disciplines, instead of a system that is closed and based on strict hierarchy and competition.

While closed source system creates competition and fragmentation, open source system leads to

cooperation, conforms to the network logic . As a result, while swarm intelligence with large group of

users and developers creates an open source system, also creates a Iiving environment. (Kaspori,2005) ¢

13
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e Computation Theory

e Collective Animal Behaviour
*  Swarm Behavior

» Swarm Behaviour

1 ¥R |
. / T PN = A ! ) /
e Research Questions 1 \ 1 r ™ g
& Hypotheses / & v '
#
" '\\- 3
i
A ,
- .F 3 ]
- {
Fi
4 LY &
\ bl | ] H
: \ Q | O ? e Metric Distance Model Topological Distance Model
i\ 2 .EI‘ 3 - . ;-_ ‘ ’
o ‘ I-_?“d !,_‘ e f ":I , ’
;1 . -~ L L
i — % ) "" ey ,
| Y o ' o5 4 ¢ ¢
L " L " , ’ ,
° Rules: Zone of Repulsion . e ——
. 1. Move in the same direction as your neighbor Zone of Alignment  Zone of Attraction | { =Focal Fish t o
2 2. Remain C|OS€ to your nelghbors Focalfish pays attention to all of the fish Focalfish only pays attentiontothe 6 or 7
° 3. Avoid collisions with your neigh bors within a certain distance fish closest to itself, regardless of distance
14
ORTA DOGU TEKNiK UNiVERSITESI Mige Krusa (f
MIDDLE EAST TECHNICAL UNIVERSITY 1422039 / 4072847 TUDelft





e Computation Theory

e Collective Animal Behaviour
*  Swarm Behavior

e Research Questions
& Hypotheses

»

Swarm Behaviour

response to the attractor

Zero Direction
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e Computation Theory

e Collective Animal Behaviour
*  Swarm Behavior

e Research Questions
& Hypotheses

Research Questions & Hypotheses

1.
IV.

What are the domains to create a computational space from the concepts of

Collective animal behaviour
Emergence of an architectural space
“artificial intelligence + designer” as a translator

What are the opportunities and limits of biological computation on architecture?

How these behaviours should be analyzed and translated?
Where am | standing on that field?

Muge Krusa

Emergence of
Architectural Space

Rules of Collective
Animal Behavior

Computationally

Designed Space

- ..\...::-'. P g -..'-'::'\'-l 5
Tr: | I I:-_;E_Lﬁhﬁ*:!f'.' '
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e Understanding Humanmo- » Understanding Human motion nmereamor  SWarm intelligence

tion in the realm of swarm

intelligence Rules:
) Move towards the attraction point
) ) . 1. Move in the same direction as your neighbor
* Human Motion Diagram on . 2. Remain close to your neighbors
the site . 3. Avoid collisions with your neighbors and obstacles

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

e Rules to for Elements

17
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e Understanding Human mo-
tion in the realm of swarm
intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

e Rules to for Elements
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e Understanding Human mo-
tion in the realm of swarm

intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the

Initial Site Grid
*  Divided Grid according to human

motion paths

e Rules to for Elements

YN

.;-": been chlolsen as the orlgln of the sys- s
TFtem generatlon becal ,§:ej;gh|sf'pemrd f.?l '

—

~was the main entrance ofthesite..

W TSR eyl > L
- S , 3
- ——

-
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e Understanding Human mo-
tion in the realm of swarm
intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

¢ Rules to for Elements

200cm 300cm 200cm | 150 (755075 | 150

200cm

cm

200cm

System

150 [ 75(s0[75 [ 150

200cm 30d

1200cm

1200cm

w- el |
’
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e Understanding Human mo-
tion in the realm of swarm
intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

e Rules to for Elements
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Process
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e Understanding Human mo-
tion in the realm of swarm
intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

e Rules to for Elements
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e Understanding Human mo-
tion in the realm of swarm
intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

e Rules to for Elements
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e Understanding Human mo-
tion in the realm of swarm
intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

e Rules to for Elements
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e Understanding Human mo-
tion in the realm of swarm
intelligence

e Human Motion Diagram on
the site

e Emerging Rules
*  Architectural Approach to Define the
Initial Site Grid
*  Divided Grid according to human
motion paths

e Rules to for Elements
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e Understanding Human mo-
tion in the realm of swarm

intelli . . .
intelligence Intuitive Design with

¢ Human Motion Diagram on Computed Site Organization | Architectural Concerns

the site H

.“—“P

o | I 111 111 ]
ek} 1] 1 || 1

e Emerging Rules | =suznanans 1 5
*  Architectural Approach to Define the I_ “!

Initial Site Grid

*  Divided Grid according to human

motion paths

| £ ¢

I

L]
| O 0 S ) O O 5 0 ) S 6 Y O i

¢ Rules to for Elements

= ..‘ B
Ha

| R O O e O 6 I

® Tress should have 20 Area to survive
. Slabs close to buildings more than 5 meter will remain static pavements

e \Walls will be placed to support many slabs as possible
. walls will be totally detachable
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Detailing

e Elements of the System
* Walls
*  Slabs
*  Bracings
*  Roll-up Closure Elements

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements

= ol
- - 3 _— 5

» Emergence of the Horizantal Elements: Walls
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Detailing

e Elements of the System
* Walls

Slabs

Bracings

Roll-up Closure Elements

* ¥ ¥

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements
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=
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Detailing

Structural Elements: “Walls”

e Elements of the System e Backbone of the space emergence on the site
*  Walls
*  Slabs
*  Bracings
*  Roll-up Closure Elements / . - /T/‘ - /~ )
e Axis Shelters and Pavilions ~ y ///
/ / 4 / /

e Space Variations

that system creates Wall nest on site &= Remove the cover tampy Carrying with forklift Smp¥ Wall will be placed fss Slabs will be elevated

e Additional Features

*  Lighting Elements

Additional wall will be carried with a forklift to its location e  Depending on the requirements expected during event,
Wall will be attached to its nest system can provide sun shading, protection from precipitation

e  Because it has its own mechanism and power source, wall  or fully closed exhibition place.
will just use the ground as a structural foundation.

e With a remote control, slabs will start to rise on the wall =

with the support of the engine and gear system (conveyor belt :

system) of wall. & “
< -
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Detailing

e Elements of the System
* Walls

Slabs

Bracings

Roll-up Closure Elements

* ¥ ¥

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements

Flving Elements:

“Slabs”

Max position for slab
v
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Detailing

e Elements of the System
* Walls

Slabs

Bracings

Roll-up Closure Elements

* ¥ ¥

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements

Structural Elements: “Bracings”

Max position for slab
-
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Detailing

Roll Up Closure Elements

Between Slabs
Between Slabs and the floor

e Elements of the System
* Walls
*  Slabs
*  Bracings
*  Roll-up Closure Elements

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements

33
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e Elements of the System
*  Walls
*  Slabs
*  Bracings
*  Roll-up Closure Elements

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements

Axis Shelters and Pavilions

j ° Fixed frame underground the pavilion location
. Adaptable height according to the event that is going to happen
34
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Detailing

QY S EN [ N s

e Elements of the System
* Walls

Slabs

Bracings

Roll-up Closure Elements

* ¥ ¥

e Axis Shelters and Pavilions

e Space Variations
that system creates

e L TR

F’ ia

e Additional Features

*  Lighting Elements
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Detailing

* Elements of the System » Space Variations that system creates

* Walls

Slabs

Bracings

Roll-up Closure Elements

* ¥ ¥

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements
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Detailing

>

v

e Elements of the System
*  Walls
*  Slabs
*  Bracings
*  Roll-up Closure Elements

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements

Lighting System Elements : Helium Balloons

Initial Ideas

Flexibe -
or

Ve Pt e
Cog Ml b

Inspiration: Jelly Fish
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e Elements of the System

*

*
*
*

Walls

Slabs

Bracings

Roll-up Closure Elements

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*

Lighting Elements
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lements of the
Balloons
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Reflective surface including GPS device
LED Lamps
Metal Skelaton

Latex Helium Balloon
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Detailing

e Elements of the System
*  Walls

Slabs

Bracings

Roll-up Closure Elements

* ¥ %

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*

Lighting Elements
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e Elements of the System
* Walls
*  Slabs
*  Bracings
*  Roll-up Closure Elements

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*  Lighting Elements

00 90000O

0000006

Detailing

Lets determine the event zone
and its activation area

Attraction Zone on the Site

40
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e Elements of the System
*  Walls
Slabs
Bracings
Roll-up Closure Elements

e Axis Shelters and Pavilions

e Space Variations
that system creates

e Additional Features

*

Lighting Elements
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Conclusion

e Possible Scenarios
*  Korte Voorhout
*  Lange Voorhout
*  Diligentia
*  Poosthorn

¢ Possibilities and Limits of the
System

e What is the contribution of
the system to the site?

Korte Voorhout : Market Place

Existing market organization has been replaced with a modular system that
has been generated from the system raising from the ground.

Shelters have been created on the sides of the 2 main axises and circulation
path has been cleared.

Structural walls has also been used as structure of shelfs that can be used for
book and antique market.
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Conclusion

e Possible Scenarios
*  Korte Voorhout
Lange Voorhout
Diligentia . _ - : St 5 T z, y ’ : :
Poosthorn R et R A TP o S 3 ot VSR S v N $ 3

i . S s Al e . S s B st Qe B
* Possibilities and Limits of the &5 = Sy S s ML Do T UERE R P ' : 6% RN 2 ol R iltu‘ 3
. rd t 2 ‘ v ’ & T 1=

System T Egr s O SRS SR s adse o me R e

e What is the contribution of
the system to the site?
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Conclusion

Lange Voorhout: Exhibition Axis

¢ Possible Scenarios
*  Korte Voorhout
Lange Voorhout

*  Diligentia Shelters have been designed with respect to
*  Poosthorn existing walking axis, trees and usage.

¢ Possibilities and Limits of the

System Height of shelters can be adapted according to

the function that its going to include.
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Korte Voorhout
Lange Voorhout
Diligentia
Poosthorn

e Possible Scenarios
*
*
*
*

¢ Possibilities and Limits of the
System

e What is the contribution of
the system to the site?
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Conclusion

e Possible Scenarios
*  Korte Voorhout

Lange Voorhout

Diligentia

Poosthorn

* ¥ %

¢ Possibilities and Limits of the
System

e What is the contribution of
the system to the site?

» Possibilities and Limits of the System

Adaptable . Living Environment System designed as it can be adapted either to linear or to central space organizations.
Respectful . It has a possibility to shape itself according to the site elements (in this case, trees, bulindings)
Deployable . System gives possibility to be removed not to disturb visual connection during royal ceremonies on the site.
Dynamic : one element has the capacity to be interactive to the event going on

Modular : system consists of modular parts that response to changing needs of the site

It is breathing, and living with its environment.
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Contribution to the Site

Korte Voorhout
Lange Voorhout
Diligentia

e Possible Scenarios

*

*

*
*  Poosthorn

¢ Possibilities and Limits of the
System

e What is the contribution of
the system to the site?
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»(any) Remarks?
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Appendix

A quadtree is a tree data structure in which each internal node has exactly four children. Quadtrees are most
often used to partition a two dimensional space by recursively subdividing it into four quadrants or regions.
The regions may be square or rectangular, or may have arbitrary shapes.

All forms of Quadtrees share some common features:
- They decompose space into adaptable cells

- Each cell (or bucket) has a maximum capacity. When maximum capacity is reached, the bucket splits
- The tree directory follows the spatial decomposition of the Quadtree.
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Appendix

» Shop Drawings
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»
¢ Possible Scenarios

*  Korte Voorhout
*  Lange Voorhout
*  Diligentia

*  Poosthorn

¢ Possibilities and Limits of the
System

e What is the contribution of
the system to the site?

Posthoorn

Conclusion
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