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Annotation. The paper explores the scientific and technological foundations
of three-dimensional (3D) anatomy visualization and simulation in modern
medical practice. It focuses on the full cycle of medical data processing—from
DICOM-based imaging and segmentation to 3D modeling, visualization, and
interactive simulation. The study also proposes a national adaptation framework
for implementing 3D medical technologies in healthcare and education systems,
considering resource constraints, ethical aspects, and digital infrastructure
development.
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Aunomayua. B cmamwe paccmampuearomcsi HayuHo-memooudeckue u
mexHono2uieckue 0CcHosbl mpéxmepHou (3D) euszyanuzayuu u Mooeruposanus
aHamomuu 4eno8exa 8 MeOuyuHckou npakmuxe. Onucvléaemcs NOJHGIL YUK
00paAbOMKU MEOUYUHCKUX OAHHBIX — OM NOJIYYeHUs U300padiceHuti 8 hopmame
DICOM u ceemenmayuu 00 nocmpoenuss mpexmepHuix Mooenel, 8U3yatu3ayuu u
unmepakmugHou cumynayuu. Kpome moco, npeodnacaemcsa HAYUOHANbHASA
cmpameausi  aoanmayuu  Ons  6HeOpenus  3D-mexwonocuti 6  cucmemy
30pABOOXpaHeHUs U MEOUYUHCKO20 00pA308aHUsi € Y4EMoOM O02PaAHUYEHHBIX
PeCypco8, SIMUYECKUX HOPM U pazeumus yughposou ungpacmpykmypeol.

Knwuesvie cnosa. 3D-euzyanuzayus, meouyunckas cumynsayus, DICOM,
ceaMenmayus, aHaAmMmoMuyecKkoe MoOeIuposanie, HAYUOHANbHAS a0anmayus,

MeOUuYyuHcKoe 0opazosarue, meiemeOUyUHa
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The development of innovative 3D visualization technologies in medicine is
transforming traditional approaches to anatomical analysis, diagnostics, and
clinical simulation. This paper presents a comprehensive methodology for creating
an interactive 3D anatomy simulator that integrates computer graphics, digital
imaging, and virtual environments. The proposed framework addresses the need
for localized, cost-effective, and technologically advanced visualization tools
suitable for Uzbekistan’s medical context.

The system architecture is based on the combination of DICOM data
processing, 3D model reconstruction, and interactive visualization. Medical
imaging data from CT and MRI scans are processed in 3D Slicer using
segmentation algorithms to isolate anatomical structures with high precision. The
resulting models are refined and textured in Blender, while Unity and Unreal
Engine provide a dynamic environment for real-time interaction. Users can
manipulate the models—rotate, dissect, zoom, and analyze internal organs—
through virtual (VR) and augmented reality (AR) interfaces.

A central element of the simulator is the integration of the Orthanc DICOM
server, which allows secure management and streaming of radiological data. This
connection bridges real diagnostic information with educational and clinical
simulations. Furthermore, the development of a WebGL-based online version
ensures accessibility without additional installations, enabling remote use for
students, doctors, and researchers.

The study also analyzes global analogs such as Visible Body, Anatomage
Table, and 3D4Medical, emphasizing their technological sophistication but limited
localization and high licensing costs. The proposed approach, in contrast, focuses
on the development of a national 3D simulator with an Uzbek-language interface
and adaptation to local medical standards.

This initiative lays the foundation for a new stage in digital healthcare
transformation, enhancing anatomical visualization, supporting surgical planning,
and improving the quality of clinical training. Future research directions include

the integration of artificial intelligence for automatic segmentation and the
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expansion of VR/AR-based diagnostic simulations. Three-dimensional (3D)
visualization and simulation technologies have become a crucial component of
modern medical practice, offering unprecedented opportunities for precision
diagnosis, surgical planning, and medical education. By converting medical
imaging data into interactive 3D anatomical models, healthcare professionals can
better understand complex spatial relationships and improve decision-making
accuracy.

For developing healthcare systems, the national adaptation of such
technologies requires a balanced approach—combining open-source tools, local
expertise development, and adherence to international standards for data privacy
and interoperability. When properly implemented, 3D anatomy visualization can
enhance surgical outcomes, accelerate training, and promote equitable access to

advanced medical technologies across all regions.
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