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Fuzzy clustering is crucial for identifying hidden patterns in complex, highly corre-
lated data environments under uncertainty. Type-1 fuzzy c-means (FCM) is a widely
preferred fuzzy clustering algorithm for its soft membership assignment ability in
uncertainty-aware pattern recognition applications. The FCM algorithm encounters
limitations due to high-volume, noisy, and overlapping/soft cluster structures. In
this speech, the uncertainty-aware clustering capabilities of type-1 FCM algorithm
and its advanced fuzzy set theory-based extensions in pattern recognition appli-
cations are comprehensively examined. The performance of the FCM extensions
is evaluated using cluster validity indices (CVIs), and their computational time
complexity is compared. The application domains and future directions of these
extensions in big data environments are discussed.
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Bulanik kiimeleme (6bekleme) belirsizlik altindaki karmasik, yiiksek iligkili veri or-
tamlarinda gizli ortintiilerin belirlenmesi acisindan kritik oneme sahiptir. Tip-1 bu-
lanik c-ortalamalar (BcO), belirsizlik duyarli ériintii tanimlama uygulamalarinda
esnek tyelik atama yetenegi ile tercih edilen bulanik kiimeleme (6bekleme) algo-
ritmasidir. BecO algoritmasi, yiiksek hacimli, giiriiltiilii, 6rtiigen/esnek kiime (6bek)
yapilar1 kaynakli baz sinirhiliklarla kargilasmaktadir. Bu konugmada, tip-1 BcO algo-
ritmasi ve geligmig bulanik kiime teorisine dayali uzantilarinin oriintii tanima uygu-
lamalarindaki belirsizlik duyarh kiimeleme (6bekleme) yetenekleri kapsamli olarak
ele alinmaktadir. BcO uzantilarinin performans: kiime (6bek) gegerlilik indeksleri
ile degerlendirilmekte ve hesaplama zamani karmagikligi kargilagtirilmaktadir. Bu
uzantilarin biiyiik veri ortamlarinda uygulama alanlari ve gelecek yonelimleri tartigilmaktadir.
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