A Method to Generate CT Scanner-Independent Synthetic Internal Target
Volumes for a Dynamic Thorax Phantom with an Embedded Target: Single
Waveform, Fixed-Period Motion
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Innovation: The development of a scanner-independent quality assurance (QA) framework that establishes a mathematically defined ground-truth internal target
volume (ITV) within image space. Using a synthetic CT based on the geometry of a dynamic thorax phantom, respiratory motion is modeled analytically and embedded
directly into the dataset to generate a motion-resolved synthetic ITV. These synthetic structures are registered to user-acquired scans using embedded fiducial markers,
enabling direct volumetric and geometric comparison. This approach replaces inferred agreement with a reproducible, physics-based reference for validating 4DCT volume
reconstruction.
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