Fabrikasyon ve Malzeme

Editorden

JCoDe'un altinci sayisi “Fabrikasyon ve Malzeme’ye odaklanmaktadir.
Uretimin geleneksel yontemlerden yUksek kabiliyet ve hassasiyetteki
makinelere gegisi ve sayisal Uretim tekniklerinin gelismesi ile birlikte
fabrikasyon yontem ve surecleri, birgcok disiplin gibi, tasarim arastirma
ve uygulamalarinin da onemli bir parcasl haline gelmektedir. Tasarim
sUreclerinin birgok asamasinda, her 0Olgcek ve hassasiyette, malzemeyi
fiziksel ve dijital dUzlemlerde ‘kavrayarak’ bicimlendirme ve davranisini
sinayabilme firsati sunan bu yeni Uretim suregleri, gelecegin tasarim
sUreclerinde malzeme ve Uretimin rolUne dair dnemli ipuclari sunmaktadir.

Hesaplamali tasarim araglari tasarimciya bilgi, mantik ve kural tabanl,
sUregsel ve soyut dusUnme becerileri sunarken fabrikasyon araglari,
fiziksel Uretim Olcedi, teknoloji ve kisitlari, Uretim hassasiyetleri, detay ve
malzeme Uzerinden dUsUnmenin yolunu agmaktadir. Tasarimci igin bu
ortaklik, malzemenin dijital ve fiziksel olanaklari, veya bagka bir deyisle
soyut ve somut arasindaki surekli diyalog halidir. Makro, mikro ve nano
olcekte yapilan islemlerle malzemenin davranisi gesitlenmekte ve kabiliyeti
artmaktadir. Tasarimda ortaya ¢ikan bu malzeme sentezi, dijital ve fiziksel
olanaklarin  butunlesikliginde bigimsel, yapisal, iliskisel ve kavramsal
ilkelerin simulasyonlari yoluyla oldugu kadar, farkli veri test, arastirma,
olelm, gdzlem ve deneyler yoluyla da bicimlenmektedir. Bicimin, tasiyicl
sistemin ve malzemenin iliskisel bir sekilde ele alindigi yeni yapilsalcilikla
birlikte malzeme, artik Uretim surecinin bir eklentisi olmanin &tesinde,
sUrecin en basindan itibaren tasarimi dogrudan sekillendiren basat bir
unsur goérintmundedir. SUrec ve araglarin tasarim bilesenleriyle kurdugu
bu birliktelik hizli prototipleme, performans gudull calismalar, karmasik
geometrilerin hayata gegirilmesi, uyarlanabilir bigim arayislari, sus ve
bezeme tasarimi, tasiyici sistem ve detay ¢ozUmleri, dijital ve fiziksel
arasindaki geleneksel is akis modellerinin yeniden ele alinmasl ve bunlar
gibi birgcok baslikta tasarimcilara farkli ¢6zUm olanaklari sunmaktadir.

Yukarida belirtilen baglamlarda, JCoDe'nin altinci sayisi (Cilt 3, sayi 1),
sayisal Uretim tekniklerini; tasarim sureglerinde fabrikasyonu; is akislarini ve
olceklenebilirligi: fiziksel ve dijital malzemeyi: performans gudult calismalarr;
tasarim surecinde malzemenin rolUnU; tasarim pedagojilerinde fabrikasyon
ve malzeme kUltUrdnd; bigim bulma ve striktlr arastirmalarinda malzeme
kullanimlarini ve yenilikgi etkilerini tartismaktadir.

ilk bolumde, Kamile Ozturk Késtenci ve Yagmur Burcu Gines, dijital
fabrikasyon ortam, ara¢ ve suregleri Uzerine literatirde genellikle rastlanilan
nicel tanimlamalarindan farklilasan nitel bir degerlendirme sunmaktadir.
Mimarligin sanatsal/siirsel vurgusu Uzerinden ilerleyen arastirma, MAXQDA
yazilimi ile dijital fabrikasyon ve mimarlik temalarini iceren son on yilda
basiimis 197 hakemli dergi makalesinin, dijital fabrikasyonun sanatsal odak
ve egilimlerinin tespitine yardimci olmaktadir.



Dijital fabrikasyon sureglerinin tasarimdaki farkl uygulamalarina odaklanan
ikinci bolumde Ugur Efe Ucar ve Ethem Gurer, tasarim GrGndnUn kitlesel
bireysellestiriimesi sUrecinde sanal gercekligin, gelecegin seffaf ve
katilimel tasarim sUreclerini olusturmadaki katkilarini tartismaktadir. iki
farkli senaryonun ilkinde, Urln kullanicisi ergonomik uygunlugu tespit
etme amaciyla fiziksel bir tasarim nesnesini (sandalye) deneyimlemekte;
ikincide ise, ergonomik olarak uygun olmayan d&zellikleri belirledigi tasarim
nesnesinin modeli Uzerinde sanal gerceklik ortaminda kisisellestirmeler
yapmaktadir. Antropometrik uygunluk analizi ve kullanicilar tarafindan
Uretilen yeni tasarimlar, gorsel ciktilar ile degerlendirilmektedir.

Ipek Akbaylar Hayreter, hasar gérmus kdltirel miras objelerinin ginimuze
ulasamamis olan eksik kisimlarinin bir Uretken tasarim yontemiyle dijital
olarak bUtlnlenmesine dontk yenilikgi bir 6neri sunmaktadir. Calismada,
kalturel miras objelerinin eksik kisimlarinda temsili olarak baglayici gorev
Ustlenecek olan yeni olusumda, doldurulacak olan boslugun organik
formuna uyum saglayacag gozetilerek Uretken tasarim yontemlerinden
Voronoi diyagramlarinin kullanildigr Hucresel Ozdevinim yaklasimi esas
alinmistir.

Nilhan Kaya ve Ethem Gurer, dijital fabrikasyon olanaklarinin tasarim
pedagojisine etkilerini tartismaya actiklari calismalarinda, bir egitim
aracl olan Froebel bloklarinin gagdas kosullarda yeniden yorumlanmasi,
Uretilmesi ve tasarim pedagojisine olabilecek etkisini Uretim ve malzeme
ekseninde sorgulamaktadir. Protokol sonuclarina dayanarak, c¢agdas
Froebel bloklarinda bulunan bosluklar ve yardimci elemanlar sayesinde
bloklar arasindaki eylem baglantisinin arttigi ve bu sayede orijinal Froebel
bloklarina kiyasla caddas bloklarda tasarim sUreclerindeki eylemsel
repertuvar zenginliginin genisleyecegi dngdrulmektedir.

Cagn Uluduz ve Caglar Aydin, dijital fabrikasyon olanaklarini yapay zeka
ve kullanici ekseninde tartistiklari calismalarinda, yapay zeka olgusunun
tasarimci katkisi olmadan bir sandalye tasarimini ne kadar ortaya
koyabilecegini, Uretken tasarim sistemine sahip bir yazilimdan elde edilen
sonug tasarim giktilari Uzerinden yapilan analizlerle ele almaktadir. Bunun
yaninda, Uretken tasarimin tasarim surecindeki katkisi form, malzeme ve
Uretim teknolojisi baglaminda irdelenmektedir.

UclncU bolimde, Yesim Unal ve Gulen Cagdas, dijital Uretim teknikleri
ve ozellikle de Eklemeli Uretim tekniklerinin yeni geometrileri mimkin
kilmanin 6tesinde, tasarimcilarin tasarim esnasinda dusUnme bigimlerini
etkilemelerini bir derleme makale Uzerinden tartismaya agmaktadir.
Makale, Eklemeli Uretim sistemleri Gzerine yuruttlmus daha genis kapsamli
bir arastirmanin parcasi olup, makalede 6nerilen siniflandirma yontemi ile
alandaki en son gelismelerin ve uygulamada ¢dzUlmeye galisilan sorunlarin
genis bir yelpazedeki arastirmalar icinde daha iyi konumlandiriimasi
hedeflenmistir.



DérdUncu ve son bolimde, sayinin temasindan bagimsiz iki adet galisma
bulunmaktadir. Merve Akdogan ve Ozgln Balaban, derin 6grenme
aglarinin mimari tasarimdaki uygulamalarini deneysel plan Uretimi yoluyla
arastirmaktadir. GAN tUrlerinden biri olan CycleGAN modelini egitmek
icin veri seti olarak 2B planlar ve gorseller secilmistir. Uretken modeli
yalnizca planlardan olusan bir veri setiyle editmek ve benzer ancak yeni
planlar Urettirmek mUmkunken, bu ¢alismada ek bir veri setindeki gorselleri
plana donustirmek amaclanmis ve bunun icin iki veri seti kullanilmistir,
Planlardan olusan veri seti igin Palladio planlari segilmis olup ikinci veri seti
ise, mikroorganizma yapilarinin gorsel verilerinden mekansal organizasyon
ve plan olusturma olasiliklarini arastirmak icin Haeckel'in mikroorganizma
cizimlerinden olusturulmustur.

Merve Tasdelen ise calismasinda, parametrik bicim grameri kullanarak
tiyatro-parter duzeni olusturulmasini, izleyici ve sanatgl arasindaki
iliskiyi yeniden yorumlayarak tasarim asamasinda gesitliligi saglamayi ve
performans sirasinda olusturulan oditoryum duzenlerinin hareket akisi
ile birlikte seyirciye her defasinda yeniden yorumlayacagi bir deneyim
olusturmasini amaclayan bir model O6nerisi sunmaktadir. Calismada,
parametrik bicim grameri sayesinde kural tabanli bir tasarim modeli
gelistirilerek analog ile dijital arakesitinde, sahne tasarimlarinda cesitliligin
arttirilmasini, seyir deneyimi ile sahne tasarimi arasindaki bigimsel iliskilerin
ve deneyim cesitliliginin analiz edilmesini ve Uretilen alternatif duzenlerin
karsilastiriimasini hedeflenmektedir.



Fabrication and Material

Editorial

The fifth issue of JCoDe focuses on “Fabrication and Material”. Fabrication
methods and processes are becoming a significant part of design research and
applications, like many other disciplines with the transition of production from
traditional approaches to machines having the high capability and precision and
with the development of digital production techniques. These new production
processes offer the opportunity to ‘grasp’ the material from physical and digital
aspects, together with testing material behavior at many stages of the design
processes at all scales and precision. Hence, these processes provide essential
clues about the role of material and production in future design processes.

Computational design tools provide designers with knowledge, logic, rule-based
process, and abstract thinking skills. Indifference, fabrication tools open the
way to think through physical production scale, technology and constraints,
production sensitivities, details, and materials. For a designer, this partnership
is a constant dialogue between digital and physical possibilities of material,
or in other words, between abstract and tangible. The material's behavior is
diversified, and its capability is increased with the operations performed at
macro, micro, and nanoscales. This material synthesis, which emerges in design,
is shaped by the simulations of formal, structural, relational, and conceptual
principles in integrating digital and physical possibilities through different
data testing, research, measurement, observation, and experiments. With the
new structuralism, in which form, structural system, and material are handled
relationally, the material is no longer an additional part of the fabrication process
but an essential element that directly affects the design from the very beginning
of the process. This association of strategies and tools with design components
offers different solution possibilities to designers in rapid prototyping,
performance measurements, a realization of complex geometries, reconfigurable
form research, ornament design, structural system, and detail solutions, and
reconsidering traditional workflow models between digital and physical.

Within the contexts mentioned above, the sixth issue of JCoDe (Volume 3, No
1) encapsulates digital fabrication technigues; fabrication in design processes;
workflows and scalability; physical and digital material; performance-driven
research; the role of the material in the design process; fabrication and material
culture in design pedagogies; the discussion of the use of materials and their
innovative effects in form-finding and structure research.



In the first part, Kamile Oztirk Kdstenci and Yagmur Burcu Gunes present
a qualitative assessment of digital fabrication media, tools, and processes
that differs from the quantitative definitions usually found in the literature.
The research, which proceeds through the artistic/poetic emphasis
of architecture, helps identify the artistic focus and trends of digital
fabrication of 197 peer-reviewed journal articles published in the last ten
years, including digital fabrication and architecture themes, with MAXQDA
software.

In the second part, which focuses on the different applications of digital
fabrication processesindesign, Ugur Efe Ugar,and Ethem GUrerdiscussthe
contribution of virtual reality in creating the transparent and participatory
design processes of the future in the process of mass individualization of
the design product. In the first of two different scenarios, the product user
experiences a physical design object (chair) to determine ergonomic fit;
In the second, it makes personalizations in the virtual reality environment
on the model of the design object, for which it determines ergonomically
unsuitable features. Anthropometric conformity analysis and new designs
produced by users are evaluated with visual outputs.

ipek Akbaylar Hayreter offers an innovative proposal for the digital
integration of the missing parts of damaged cultural heritage objects that
have not survived to the present day with a generative design method. In
the study, the Cellular Automata approach, in which Voronoi diagrams are
used, was taken as a basis, considering that the new formation, which will
play a critical role as a representation of the missing parts of the cultural
heritage objects, will adapt to the organic form of the void to be filled.

Nilhan Kaya and Ethem Gurer question the reinterpretation and
production of Froebel blocks, an educational tool, in current conditions,
and their possible effects on design pedagogy, in terms of production and
materials, in their work where they discuss the effects of digital fabrication
on design pedagogy. Based on the results of the protocol, it is predicted
that the connection between the blocks will increase thanks to the spaces
and auxiliary elements found in the contemporary Froebel blocks, and
thus the richness of the operational repertoire in the design processes in
the contemporary blocks compared to the original Froebel blocks.

In their work, where they discuss digital fabrication possibilities on the
axis of artificial intelligence and the user, Cagri Uluduz and Caglar Aydin
discuss how much the artificial intelligence phenomenon can reveal a
chair design without the contribution of the designer. In addition, the
contribution of generative design in the design process is examined in
the context of form, material, and production technology.



In the third part, Yesim Unal and Gilen Cagdas discuss how digital production
techniques and especially Additive Manufacturing techniques not only enable
new geometries but also affect the way designers think during design through
a review. The article is a part of broader research on Additive Manufacturing
systems, and the classification method proposed in the article aims to better
position the latest developments in the field.

Inthe fourth and last part, there are two studies independent of the issue’s theme.
Merve Akdogan and OzgUn Balaban research the applications of deep learning
networks in architectural design through experimental plan generation. In order
to train the CycleGAN model, which is one of the GAN types, 2D plans and visuals
were chosen as the data set. While it is possible to train the generative model
with a dataset consisting of only plans and produce similar but new plans, this
study aims to convert the visuals in an additional dataset into a plan, and two
datasets are used for this. Palladio plans were chosen for the dataset consisting
of plans. The second dataset was created from Haeckel's microorganism drawings
to investigate the spatial organization and plan formation possibilities from the
visual data of microorganism structures.

Merve Tasdelen presents a model proposal in her work to create a theater-parter
layout using parametric form grammar. The study aims to develop a rule-based
design model through parametric form grammar, increase the diversity in analog
and digital interfaces, stage designs, analyze the formal relations and diversity of
experience between the viewing experience and the stage design, and compare
the alternative layouts produced. The motivation is to provide diversity in the
design phase by reinterpreting the relationship between the audience and
the artist and to create an experience that the audience will reinterpret each
time with the movement flow of the auditorium layouts created during the
performance.



