Mimarlikta Yapay Zeka

Editorden

JCoDe'un UgUncU sayisi, mimari tasarim ve yapim/Uretim sUreclerinde son
yillarda etkin bigimde kullaniimaya baslanan “Mimarlikta Yapay Zeka’yi (YZ)
odak olarak almaktadir. Zeka, insanin dusinme, akil yUritme/yargilama,
objektif gercekleri algilama ve sonug ¢lkarma yeteneklerinin tamami olarak
tanimlanabilir. YZ, zeka kavramindan yola gikarak, insanlar gibi dustnen,
akil yUrUten, algilayan ve hareket edebilen, 6grenebilen ve tek baslarina
problem c¢cdzmek icin dagarcigindaki bilgilerini kullanarak sonug Ureten
bilgisayar modeli olusturma ¢alismalaridir.

YZ calismalarinin ilk doneminde formel dillere dayanan temsiller ve
modeller on plandayken, 1990Q'lara gelindiginde kuramsal duzlemde
yapllmis olan gelecek édngorulerinin, uygulamada gelinen asama ile birlikte
degerlendirilerek yeniden gdzden gecirilmesine ihtiyac duyulmustur.
GUnUmuzde ise bilginin formel dillere dayanan modelleri ve algilamanin
farkli modlarina (gorsel, isitsel, harekete dayali, sinyale dayali gibi) ilaveten,
eylemlerin gectigi cevre ve butln yonleriyle temsil edilemeyen bir cevrede
“formel olmayan” davranislarin ¢ézimlenmesi de yapay zekanin konusu
haline gelmistir.

Mimarlikta kullanilan geleneksel bilgisayar modelleri, problem ¢6zUimunde
algoritmik yontemlerle sayisal ve mantiksal islemlere dayanan bir sireg
izler. Bu modeller, genellikle iyi tanimlanmis problemlere uygun ¢oéztUmler
getirebilmektedir.

lyi tanimlanmamis tasarim problemlerinin ¢éziminde ve uzmanlik bilgisi
gerektiren alanlarda, ¢dzUmler Uretip dnerilerde bulunmak amaciyla
YZ'nin ilk uygulama alani olarak uzman sistemler kullaniimistir. 19901
yillardan itibaren tasarimcinin nasil disdnddgunU ve tasarim bilgisini
digsallastirmayl hedefleyen 6rnek tabanli akil yUrGtme, bilgi tabanl akil
yUrtme ve gorsel akil ylritme arayislariivme kazanmistir. lyi tanimlanmamis
mimarlik problemlerinin ¢ézUmunde, bulussal/sezgisel arama yontemleri
kullanilmaktadir. GUncel ve gelismekte olan YZ yontemleri, mimarliga
parcalarin aritmetik toplami olmanin 6tesinde butun bilesenlerinin birbiri
ile etkilesim halinde oldugu, dinamik ve 6grenen yeni bir “kara kutu” olanagi
sunmaktadir.

YZ calismalari, Uzman Sistemler, Karar Destek Sistemleri, Etmen Sistemler,
Genetik Algoritmalar, Surl Zekasl, Bulanik Mantik, Yapay Sinir Aglari
(makine dgrenmesi, derin 6grenme), Dogdal Dil isleme, Gérinti isleme, Veri
Madenciligi, Robotik, Nesnelerin interneti ve Paylasimli YZ gibi konularla
mimarlikta uygulama alani bulmaktadir. Bu baglamda JCoDe'un UgUncu
sayisinda, YZ'nin, mimari tasarim ve Uretim sUreglerindeki kullanimlarr;
disiplinler arasi isbirligi olanaklari; mimarlk egitimine entegrasyonu ve
mimari tasarimin gelecegine dair etkileri tartismaya acilmaktadir.



Sevil Yazici, “Dogal Sistemlerle Bilgilendirilmis Hesaplamali Tasarim” baslikli
yazisinda mimarlik egitiminde hesaplamali tasarim sUreclerinin ele alinmasi
icin dogal sistemlerin analitik bir bakis acisiyla ¢ozUmlenmesine dayall
bir model onermekte ve 2018-2020 villari arasinda uygulanan model
kapsamindaki ciktilari organizasyon-, performans-, slreg- ve hareket-
tabanli hesaplama olgUtleri Uzerinden degerlendirmektedir.

Sena Kaynarkaya ve Gulen Cagdas, “Surl Zekasi Yaklasimi ile Metro
Hatlarinin Degerlendiriimesi’ baslikll makalelerinde Géztepe-Umraniye
metro hattinin suru zekasi yaklagsimi ile civik mantar davranislarini sayisal
ortamda modelleyerek degerlendirmekte ve kentsel dlcekte surl zekasi
davranisina dayali sayisal modellerin potansiyellerini tartismaya agmaktadir.
Esranur Demirtas ve Sehnaz Cenani ise, “BoJaz Hattindaki Trafigin
Optimizasyonuna Yonelik Bir Karar Destek Sistemi Onerisi: E-Bosphorus”
baslikli makalelerinde deniz trafigini duzenleyici bir karar destek sistemi
icin kavramsal cerceve 6nermekte ve istanbulda sehir ici akilll deniz
yolu ulasiminda optimum ¢dzUm Onerisi gelistirmenin  olanakliigini
sorgulamaktadir.

Derin 6grenme yonteminin bir uygulamasi olan Cekismeli Uretici Aglar
(Cycle-GAN) Esra Yagdir Celiker, Gizem Efendioglu ve Ozgln Balaban’in
“Cycle-GAN ile Modern i¢ Mekanlarin Bilim Kurgu Ortamlari Olarak Yeniden
Uretilmesi” baslikli makalesinde ic mekan dlceginde: Can Uzun “GAN ile
Mimari Plan Uretimlerimin Degerlendiriimesi Uzerine Bir Durum Calismasi”
baslikli makalesinde mimari plan semasi 6zelinde; Ozan Balci, Semsi Baris
Terzi ve Ozgin Balaban'in “Cekismeli Uretici Aglar (GAN) ile Harita Uretimi
ve Manipulasyonu” baslikli makalesinde ise kentsel dlgekte kullanilarak,
farkl veri setlerinin islenebilirligini ortaya koymaktadir. Sevgi Altun ve
Cem Gunes ise “Evrisimli Sinirsel A§ (CNN)" Kullanarak Anadolu Selguklu
Desenlerinin Siniflandiriimasi” calismalari ile bir derin 6grenme yontemini
tarihsel baglam ile iliskilendirmektedir.

Tolga Bilbey ve Mehmet Tahir Sandikkaya, “Oyunlastirmanin Kisisel
Veri Toplanmasina Etkisi” ni deneysel bir calisma Uzerinden elestirel
bir perspektiften sorgularken, Lale Basarir “Yapay Zeka Ciraklari insan
Emsallerinden Daha lyi Performans Gosterirlerse?” baslikli calismasi
ile yapay zeka ile Uretilen ciktilarin, hala “tasarim” olarak kabul edilip
edilemeyegini tartismaya agmaktadir.

Alandaki ulusal kaynak eksikligini gidermeye cabalamak, YZ kavrami ile
yeni tanisanlara farkli perspektiflerden rehberlik etmek, Turkiye'de ve
dunyada gun gectikce gelisen hesaplamali dUstinme ve tasarim alaninda
YZ farkindaligini artirmak, bu sayinin temel amaglari arasindadir.



Artificial Intelligence in Architecture

Editorial

The third issue of JCoDe focuses on “Artificial Intelligence (Al) in
Architecture” which has been used effectively in architectural
design and construction/production processes in recent years.
Intelligence can be defined as all of the human abilities of thinking,
reasoning, perception, and conclusion. Based on the concept
of intelligence, Al is the work of creating a computer model that
thinks, reasons, perceives and acts, learns, and produces results
like humans by using their knowledge in their repertory to solve
problems on their own.

While representations and models based on formal languages were
at the forefront in the first period of Al studies, when it came to the
1990s, it was necessary to review the future predictions made on
the theoretical level with the phase reached in practice. Today, in
addition to models of information based on formal languages and
different modes of perception (such as visual, auditory, movement-
based, signal-based), the situation in which the actions take place
and the analysis of “formal” behaviors in an environment that cannot
be represented in all aspects are also included by Al.

Conventional computer models used in architecture follow a
process based on numerical and logical operations with algorithmic
methods in problem-solving. These models are generally able to
provide appropriate solutions to well-defined problems.

Expert systems have been used as the first application area of Al
in order to produce solutions and make suggestions in solving ill-
defined design problems and in areas that require expertise. Since
the 1990s, the search for case-based reasoning, knowledge-based
reasoning, and visual reasoning, which aims to externalize design
knowledge and how the designer thinks has gained acceleration.
Heuristic search methods are used to solve architectural problems
that are not well defined. Current and developing Al methods,
beyond being the arithmetic sum of parts, offer architecture a new
dynamic and learning “black box” where all its components interact
with each other.

Al studies find application in architecture together with Expert
Systems, Decision Support Systems, Agent Systems, Genetic
Algorithms, Swarm Intelligence, Fuzzy Logic, Artificial Neural
Networks (machine learning, deep learning), Natural Language
Processing, Image Processing, Data Mining, Robotics, Internet
of Things, and Shared distributed Al In this context, in the
third issue of JCoDe, the uses of Al in architectural design and
production processes, interdisciplinary cooperation opportunities,
its integration into architectural education, and its effects on the
future of architectural design are opened to discussion.



Sevil Yazicy, in her article titled “Computational Design Informed by Natural
Systems” proposes a model based on analytical analysis of natural systems
to address computational design processes in architectural education,
and evaluates the outputs in which are the scope of the model applied
between 2018 and 2020, depending on the organizational-,performance-,
process-, and motion-based calculation criteria.

Sena Kaynarkaya and Gulen Cagdas, in their article titled “Evaluation of
Metro Lines with Swarm Intelligence Approach’, evaluate slime-mould
behaviors by modeling them in digital environment with the swarm
intelligence approach of Gdztepe-Umraniye metro line and open to
discussion the potentials of numerical models based on swarm intelligence
behavior in urban scale. Moreover, Esranur Demirtas and Sehnaz Cenani
propose a conceptual framework for a decision support system regulating
maritime traffic in their article titled “A Decision Support System Proposal
for the Optimization of Traffic on the Bosphorus Line: E-Bosphorus.” The
authors also question the possibility of developing an optimum solution
proposal in urban smart sea transportation in Istanbul.

Cycle-GAN, which is an application of deep learning method, is studied
in the article titled “Reproduction of Modern Interiors as Science Fiction
Environments with Cycle-GAN" in interior design by Esra Yagdir Celiker,
Gizem Efendioglu, and Ozglin Balaban. The same method is used in the
architectural plan scheme specific in the article titled “A Case Study on
the Evaluation of Architectural Plan Production with GAN”, studied by Can
Uzun. In the "Map Production and Manipulation with Contested Producer
Networks (GAN)” by Ozan Balcl, Semsi Baris Terzi and OzgUn Balaban, it is
revealed the processability of different data sets by using it on an urban
scale. Sevgi Altun and Cem GUnes, on the other hand, associate a deep
learning method with the historical context with their “Classification

of Anatolian Seljuk Patterns Using Convolutional Neural Network (CNN).”
While Tolga Bilbey and Mehmet Tahir Sandikkaya question “Effects of
Gamification to Private Data Collection” in an experimental study from a
critical perspective, Lale Basarir opens to discussion whether the outputs
produced with artificial intelligence can still be accepted as “design” with
the title “What if Al Apprentices Outperform Their Human Counterparts?”.

Striving to resolve the national lack of resources in the area, guiding the
newcomers to the concept of Al from different perspectives, improving
the Al awareness in the fields of computational thinking and design
which develop in Turkey and in the world day by day are among the main
objectives of this issue.
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