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Anahtar Kelimeler:

Ozet

Bu ¢alisma, tasiyict ambalaj tasariminda metaverse ve sanal gergeklik (VR) teknolojilerinin
kullanimmi ve bu teknolojilerin lojistik siireclere sagladig1 katkilar1 incelemektedir.
Geleneksel ambalaj tasarimi; koruma, depolama ve tasima gibi fiziksel islevlere
odaklanirken, dijital doniisiimle birlikte sanal ortamda test edilebilir, optimize edilebilir ve
surdiiriilebilir tasarim siireclerine doniismiistiir. Metaverse tabanli simiilasyonlar
sayesinde, tasima zincirindeki ambalaj dayanikliigi, hacim verimlili§i ve ergonomik
ozellikler onceden analiz edilebilmekte; boylece hem maliyet hem de karbon ayak izi
agisindan verimlilik saglanmaktadir. Bu aragtirma, sanal prototipleme, VR tabanli kullanict
deneyimi testleri ve dijital ikiz (digital twin) yaklagiminin lojistik sektoriindeki uygulama
potansiyelini ortaya koymaktadir. Sonug olarak, metaverse ve VR destekli ambalaj tasarimi;
sadece fiziksel {iriin korumasin degil, ayn1 zamanda lojistik agin siirdiiriilebilir yonetimini
de giiclendiren biitiinciil bir yenilik alan1 olarak degerlendirilmektedir.
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Abstract

This study explores the use of metaverse and virtual reality (VR) technologies in carrier
packaging design and their contributions to logistics processes. Traditional packaging
design focuses on physical functions such as protection, storage, and transportation;
however, with digital transformation, it has evolved into a process that can be virtually
tested, optimized, and made more sustainable. Through metaverse-based simulations,
packaging durability, volume efficiency, and ergonomic properties within the supply chain
can be analyzed in advance, leading to cost and carbon footprint efficiency. The research
highlights the application potential of virtual prototyping, VR-based user experience testing,
and the digital twin approach in the logistics sector. Consequently, metaverse- and VR-
supported packaging design is considered a holistic innovation area that enhances not only
product protection but also the sustainable management of logistics networks.
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