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Developing an Urban Data Hub Model for Sustainable Municipal Revenue: Global Smart
City Experiences and Strategic Insights for Mashhad Municipality
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: The rapid evolution of data-driven governance and artificial intelligence (AI) has ouS>

transformed how cities generate, manage, and utilize information as a strategic asset. This study
explores how establishing an Urban Data Hub (UDH) can serve as a sustainable revenue
mechanism for municipalities, particularly focusing on the case of Mashhad, Iran. Drawing upon
conceptual analysis and global experiences from leading smart cities such as Barcelona, Seoul,
and Singapore, this paper proposes a framework where municipal data, once integrated,
standardized, and monetized through public—private collaboration, becomes a new form of 'urban
capital.' The research highlights technical, economic, and governance dimensions of such a model
and identifies legal, ethical, and infrastructural challenges for implementation. Ultimately, it
concludes that the institutionalization of an Urban Data Hub can shift Iranian municipalities from
dependency on unstable construction-related revenues toward resilient, predictable, and

innovation-driven income streams.

: Urban Data Hub, Artificial Intelligence, Sustainable Revenue, Smart City, Mashhad .S glas i
Municipality, Data Economy
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Multimodal Transformer for Integrating Clinical Text, Imaging, and Genomics in
Precision Oncology
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gsi’:'f el - L;\.\i.utf'"

: Recent advances in artificial intelligence have highlighted the potential of multimodal ...

learning to enhance precision diagnostics in oncology. This study proposes a novel transformer-
based framework that integrates three critical data modalities—radiological images, genomic
profiles, and clinical text records—to achieve comprehensive cancer diagnosis and subtype
classification. The proposed architecture employs modality-specific encoders (Vision Transformer
for MRI, BioBERT for clinical text, and a one-dimensional transformer for genomic data) and a
cross-attention fusion transformer to learn shared representations across heterogeneous sources.
The model was trained and validated on subsets of the TCGA and MIMIC-IV datasets,
demonstrating superior performance compared to unimodal and dual-modality baselines.
Quantitative results show that the proposed tri-modal transformer improves diagnostic accuracy
by up to ) ), Y7 and enhances interpretability through modality-specific attention visualization. The
findings confirm that integrating imaging, molecular, and textual data significantly strengthens
diagnostic reliability and supports precision oncology applications. This work establishes a
foundation for unified, explainable, and data-efficient diagnostic systems in future Al-driven

healthcare.

: Artificial intelligence, Clinical text analysis, Genomic data integration, Multimodal s.s™ slaols

transformer, Precision oncology, Radiological imaging, Explainable Al.
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