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abstract This research investigates the potential of Generative Adversarial Networks
as a design tool for generating the lost urban fabric. Focusing on the city center of Hatay,
Tiirkiye, which experienced extensive structural loss due to the 2023 Tiirkiye-Syria
earthquakes, the study employs a Pix2PixHD architecture to generate urban patterns.
Using pre-disaster maps as the training dataset, the research aims to generate urban
patterns that reflect Hatay’s architectural identity and spatial continuity.

The thesis adopts a hybrid methodology, combining quasi-experimental and case study
approaches. It begins with an explanation of the fundamentals of Machine Learning and
their relevance to urban studies, followed by detailed documentation of the model
training and validation processes. The generated outputs are analyzed using quantitative
metrics, including the Fréchet Inception Distance (FID) score to evaluate the model's
ability to replicate urban patterns, and the Structural Similarity Index Measure (SSIM)
to assess visual realism and structural integrity of the outputs. The study further
investigates how different training dataset scales (1:2000, 1:3000, and 1:5000) impact
the model’s performance.

This research demonstrates the potential of GANs as a tool for urban design in a post-
disaster context and provides insights into how dataset scale influences the success of
the model in generating realistic urban patterns.
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0zet Bu arastirma, Generative Adversarial Networks'iin (GANs) kaybolan kentsel
dokuyu yeniden iiretmek icin bir tasarim araci olmasi potansiyelini incelemektedir.
Calisma, 2023 Kahramanmaras depremleri nedeniyle biiyiik yapisal kayiplar yasayan
Hatay sehir merkezine odaklanmaktadir ve kentsel dokular1 iiretmek i¢in Pix2PixHD
mimarisini kullanmaktadir. Arastirma, egitim veri seti olarak afet Oncesi kentsel
haritalar1 kullanarak, Hatay'in mekansal siirekliligini yansitan kentsel dokular tiretmeyi
hedeflemektedir.

Tez, yar1 deneysel ve durum galismasi yaklasimlarini birlestiren hibrit bir metodoloji
benimsemektedir. Caliyma, makine Ogrenmesinin temel prensipleri ve kentsel
galismalardaki O6nemine deginmektedir, ardindan modelin egitim ve dogrulama
stireglerinin ayrimtili bir sekilde belgelenmesiyle devam etmektedir. Modelin kentsel
dokular1 yeniden iiretme yetenegini degerlendirmek i¢in Fréchet Inception Distance
(FID) skoru ve iiretim ¢iktilarini gorsel gergeklik ile yapisal biitiinliigi degerlendirmek
icin Structural Similarity Index Measure (SSIM) gibi nicel metrikler kullanilarak analiz
edilmektedir. Ayrica, veri seti Olceklerinin (1:2000, 1:3000 ve 1:5000) model
performansi iizerindeki etkisi arastirilmaktadir.

Bu arastirma, Generative Adversarial Networks'iin afet sonrasi kentsel tasarimda bir arag
olma potansiyelini ortaya koymakta ve veri seti 6l¢eginin gercekei kentsel desenler
iretmedeki basarisi tizerindeki etkisine dair 6nemli iggdriiler sunmaktadir.
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