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Abstract
Establishment of every urban element in its appropriate position requires advanced technology and science from
geographical and climatic point of view. This is accompanied and synchronous with modern culture born by
supreme and high level of training and education in the society. In this regard, one of the main objectives of the
architectures' union is to establish science and Technology Park with the aim of facilitating and accelerating
science and technology transmission from university to the society and country.Tabriz city is considered as one
of the most important academic and industrial cities in the country. Establishing science and technology parks
can be effective in scientific, economic and social development of the country and province. Employing organic
methods in architecture to use natural energies is an effective and useful method and its structure produces less
pollution. Using philosophical and introductory issues and views of technology and establishing technology
parks, present article proceeds on issues of organic architecture with new approach which is inspired by ants'
nest algorithm and presents a new experience of architecture in the form of Science and Technology Park.
Keywords: science and technology park, organic architecture, ants' nest algorithm
1. Introduction
What can be understood of concept of technology in the modern era, is its mostly changed aspect i.e. dynamism
of technology.Nowadays the technology passes language and race borders and its dynamism increases gradually.
Learning new technologies, micro-chips and computer software take place faster than coal and iron technology.
Technology parks and growth centers are established mainly close to industrial poles and areas' industry are
established by the areas' university and technology units with the aim of developing technological
communications and their main objective is to develop existing industries' technology at related industrial pole
and to increase their competition power (Petree et al.,2000). Accumulation of technology units in these areas
provides the conditions for more exploitation of the industries in addition to helping to improve and promote
level of scientific and technical transactions among related units.Technology parks are ownership-based
developments at a physical environment with higher quality and pseudo-park place (Asghari et al.,2010).
They enjoy advantages of closeness to the most important spiritual resources, appropriate infrastructures and
leading policies, supporting technology-based companies and state corporations in a controlled environment,
hence facilitating interaction and development of technology and economic growth. Providing physical and
objective conditions needed for training and booming researchers and innovators through creating appropriate
environments, bears saving in social time and communication costs through gathering a set of elements, entities,
companies, organizations, and even individuals who are active in the field of creating, training, producing and
improving quality of one or more defined technology needed in the society, facilitating in-person relationships
and closeness of all elements which are active in the cycle of research, development and production, holding
differentprofessional and educational seminars, conferences and meetings for scientific andtechnological
development, economic savingsin investment of infrastructures, shared use of infrastructure facilities such as
urban installations, preventing costly equipment of laboratories, data banks and , etc. optimal use of financial
capitals of micro-companies and their professional scientific capabilities, elimination of obstacles on the way of
development of such companies by providing infrastructural environments and facilities with fewer costs and
encouraging them to work in the field of technologies which are needed in the society, providing implementation
conditions for interdisciplinary studies, establishing environments with outstanding cultural and relationship
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characteristics, facilitation of planning and management for industries, accumulation of industries in a unique
area, possibility ofmore accurate planning, better control of allocation of research budgets and evaluation of
research organizations(Jalali et al.,2007).
2. Concept of Technology Parks
The main activities of research and development parks focus on high technology and undoubtedly they rely on
researches which have been organized in line with knowledge-based development.Nowadays the world of
science relies on inspiration by nature in its problem solution. The idea of designing such algorithms which is
known as "meta-innovative algorithms" originate from different sources such as neurons, evolution process,
models of social interactions among human beings and body immunity system. Meanwhile, "ants' nest
algorithm" as problem solution technic is inspired by natural ants' behavior. The algorithm is a sub category of
"mass intelligence" which acts based on pheromones amount discharged by the ant to solution parts and the
algorithm obtains optimal answer through obtaining initial solution in each repetition. Considering that the aim
of designing such complex is providing conditions needed for attracting experts, facilitation of having access to
internet, e-books and electronic articles and displaying high tech in the form of completely organic environment
inspired by ants' nest, so it seems necessary to establish an environment to meet above mentioned needs,
exchange of thoughts and introducing high techs (Khaleghiyan, ).
Since there is no such environment not only in Tabriz city but also in Iran, individuals can not focus on new
technologies and developments in this field will not have desired results in practice. Hence the balance
betweensupply and demand will be vanished. The aim of presenting this design is to establish an interaction
between above mentioned items which in turn results in solving the problems. The aspect of being organic helps
us to establish a balance between underlying spaces and the nature and individuals of the environment will feel
more relaxation.Moreover we will establish a relationship between technology and the nature through ants' nest
algorithm which makes the design unique and reduces costs of installations in practice (Khaleghiyan, ).
A scientific park is an organization which is managed by professional experts and its main objective is to
increase wealth in the society through improving and promoting innovation culture, competition among
companies of the park and knowledge-based companies (Khaleghiyan, ). To achieve this goal, a scientific park
motivates and manages science and technology movement among universities, research and development
organizations, private companies and the market and doing so, it facilitates innovation-oriented companies
through generative growth and processes centers.Technology parks, also, provide other high added-value
services along with high quality workplace and facilities (Shaghaghi, 2009).
3. Ants' Nest Algorithm
Ant colony algorithm which is inspired by ants' behavior in finding path between nest and food was introduced
for the first time by Marko Dorigo et.al in his PhD dissertation as a multi factor solution for optimization of
problems such as itinerant vendor. The intelligent agent is a creature which can understand its surrounding
environment by sensors and using influencers it can influence the environment. Ant colony algorithm was
inspired by studies and observations on ants' colonies (Maleki, 2008). These studies have indicated that ants are
collective insects which are living in colonies and they behave mostly for surviving whole colony rather than just
one part of it. One of the most important behaviors of ants is their behavior for finding food, especially finding
shortest path between food source and their nest. Such behavior of ants enjoys one kind of mass intelligence
which has attracted scientists' attention recently. Ants leave a trace of pheromone chemical substance while
moving. This substance, of course, evaporates but it remains as ant trace on the ground surface [9].
When they want to choose the path, they would prefer the one which has more pheromone, in other words they
choose the path in which more ants have commuted. In its moving if ant chooses shortest and the most
appropriate path between source node and target node, then mean distribution of pheromone will be more in the
path. On the other hand if it chooses weak path, pheromone amount will be less in the path. In fact the amount of
pheromone left in the path will be proportional with path quality. Doing so, the ants can choose shortest path in
one graph.
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4. Ants' A
Algorithm Anaalysis

F
Figure 1. Ants' nest algorithm
m system
m is a populaated intelligentt system, imitaating ants' behhavior of findding food whicch involves lo
ots of
Ant system
factors witth simple behaviors, being related to eachh other directlly or indirectlyy. All agents are responsiblle for
searching rround paths annd report path quality which is defined as tthe concept of "path perform
mance".
So whenevver the ant findds shortest (beest) path from nnest to food, itt is more probaable that remaaining ants follow it
at the sam
me path. Graduually all ants will be at thee same path w
with continuouus improvement of the path
h and
evaporatinng other paths.The aim of annts' algorithm is to imitate suuch behavior oof ants which are moving on the
diagram. T
The most important problem
m is to find shhortest path annd the solutionn for such prooblem is these ants
(Mohamm
madi, 2009; Maalekifar & Rezaaie, 2006).

Figure 2.Scheme of innvestigation of random moddel
5. Random
m Model
Indirect reelationship am
mong ants in addjustability with the environnment through leaving pheroomone to influ
uence
other mem
mbers' behaviorr:
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Figure33.Scheme of innvestigation off random modeel
The probabbility for chooosing path A byy next ant:(1)

ρ A (t + 1) =

(c + n A (t ))α
= 1 − PB (t + 1) (1)
(c + n A (t )))α + (c + nB )α

Where nA((t) and nB(t) shhows number oof ants which move at time t in paths A aand B.C showss absorption de
egree
for unknow
wn path and C shows more aamount of pherromone for not choosing ranndom path.
α, shows bbias toward pheromone left inn the decision making proceess.
6. Design Position and Area
A
e us a
Investigatiion and studies carried out iin Tabriz city iin the fields of geographicall and climatic features, give
vision to determine its effect on the design by coollecting data and to changee them to praactical and fea
asible
guidelines. Cold climatee and its relatiively long durration in Tabriiz city, makes it necessary tto use sunlightt and
orient builldings design toward
t
sunlighht. Since Tabrizz city is considdered as highlyy risky area inn zoning earthq
quake
areas, it is necessary to consider
c
follow
wing items in aarchitecture annd designing sttructure:
1)

simpllicity of plan and
a height

2)

dividding irregular plans
p
to simplee plans

3)

closeeness of plan dimensions to eeach other

4)

avoidding sudden chhange in heightt of plan's dim
mensions

5)

Symm
metry of plan

6)

havinng mechanical balance and syymmetry

7. Generaal Objectives Influencing
I
th
he Design
1)

copinng with coldneess in half of thhe year

2)

maximum use of soolar energy in w
winter

3)

reduccing heat loss of
o the buildingg by avoiding eestablishment oof buildings att negative sloppes and hollows

4)

estabblishing buildinngs in areas whhich are back tto the wind

5)

preveenting erosion due to rainingg and coldness by using durabble materials iin exterior cover of the building

6)

desiggning compresssed plans for bbuildings

7)

creatiing filter spacees in entrancess and minimiziing changeabillity level of buuilding's internaal air in winterr

8)

optim
mal use of dailyy oscillation by employing hheavy materialls and integrateed thermal insulations at extternal
surfaaces with delayy time more thaan 8 hours

8. AnalyziingSite Consid
dered for Designing
The projecct site has beenn located at prroximity of Tabbriz airport. It is bounded byy Pilot Babayi Blvd. in the north,
n
it is adjaceent to Kargar Blvd.
B
in the weest and Azerbaaijan Square inn the East and it is adjacent tto Santo road in the
south.The site borders haave been bounnded by above mentioned strreets and Azerbbaijan Square has been locatted at
the east paart of the site. The site is inn triangle form
m drawn from west to east. Accesses are Santoo road in
n the
south and Kargar St. in the
t west.
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Figure 4. Investigatioon of position of designed sitte
The underrlying site has been located almost at entrrance of the ciity and it has tthe best positiion for establisshing
Science annd Technology House. Duee to adjacencyy to the mainn road (Santooo road), it haas direct access to
transportattion network. Access is posssible for all from southernn and westernn angles. Among the reason
ns for
choosing this area as design site arre closeness tto industrial towns, possibbility of creatting public pllaces,
appropriatte designing annd providing aappropriate connditions for aiirport, having no steep slopee and inapprop
priate
typographyy, hills, mounttains, floodwayy, factory and hhaving easy acccess to parkinng place aroundd the site.

Figure 5.. scheme of plaacement and aaccess to the rooads
9. Formattion Process of
o the Main Id
dea of the Projject
Using conncepts of organnic architecturre, in design oof the project we can achieeve a complettely organic de
esign
which is ttotally differennt from what hhas been seen earlier. Generral design of tthe complex w
was inspired by
y the
concept off incubator. Thhe main size off the project waas inspired by ants' nest algoorithm for optim
mal positionin
ng.
The land pposition, paraddise-like spacee of the park and street aree connected to each other ass two public urban
u
places in a way that perrson finds him
mself at real siize of the spaace through acccess and speccial communication
patterns innspired by antss' nest algorithhm. The conceeptualism view
w of the designning of the com
mplex was inspired
by design strategy and idea.
i
Mentalityy of growth iss developed inn the minds annd it encouragges human to move
m
forward.
Placementt of main size linearly, whille convincing individuals' m
midstream, estaablishes one kkind of relation
nship
between teechnology parkk and its operaational nature, leading the deesigner to achiieve what has been formed in
i his
mind. Opeenness of mostt lands of the ccomplex whichh shows Iraniann garden in thee carpets, use of old principlles of
Iranian arrchitecture,com
mplex and buiilding's geom
metrical integriity, simple annd symbolic ssize and following
principles of organicarchhitecture have been always cconsidered in thhe process of ddesigning.
10. Main IIdea
Open and wide vision as
a much as posssible,dry and cold climate,ddesigning scieence and technnology house based
b
on organicc architecture,sstretched site
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Figure 6.Sitte formation prrocess
Considerinng concepts innspired by thee site and charracteristics of issues of ideoogram, the prooject was desiigned
based on pparameters menntioned in Figuure 6.
1)

maximizing humann presence in thhe life of technnology

2)

Givinng authenticityy to human moovement

3)

longiitudinal expanssion of the com
mplex

4)

creatiing dynamism
m in the site

5)

flexibblity in the spaace

Figure 7.Desiggn schema from above
With creatting public spaaces and providding appropriaate conditions in the design iin addition to pplacing individ
duals
alongside each other, their privacy is also respectedd. Hence speciial spaces were considered iin floors and in the
site.
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Figure 8.Orientation off site model wiith ants' algoritthm

m above view
Figurre 9. The comppleted site from
11. Resultts
In this stuudy it was trieed to make a connection beetween technoology and organic architectuure. Dependin
ng on
conditionss of achievemeent, new qualitties can also bbe considered aand to displayy it we can usee materials, spa
acing
methods, spatial fluiditty, water, lighht, sky, goingg to the heartt of earth or being on topp of it which
h are
Technology Paark is in direct relationship w
with economy. Such
characterisstics of organicc architecture. Science and T
centers caan act as econnomic and inccome resourcee for people inn the city andd or all counttry at macro level.
l
Designing science and teechnology parrks based on soolutions and aalgorithms of oorganic architeecture and base
ed on
ants' nest aalgorithm can provide
p
needed conditions fo
for establishmeent of science aand technologyy parks in Iran
n.

Figuree 10. West view of designedd building for sscience and Technology Parkk
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Figuree 11. South vieew of designedd building for sscience and Teechnology Parkk

Figurre 12.East view
w of designed bbuilding for sccience and Tecchnology Park

Figuree 14.North vieew of designedd building for sscience and Teechnology Parkk
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