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Galaxy 2D to 3D Depth Visualization ~-Cosmic Eye
(NGC 2566) using MiDaS and Accuracy Evaluation
using SSIM

Abstract

Context: Accurate 3D reconstruction from 2D images is vital for both astronomical studies and imaging-
intensive experimental systems, where structural identification under limited resolution and noise is crucial.
Purpose: This work evaluates the MiDaS DPT-Large model on synthetic galaxy images with ground truth
depth maps, motivated by applications requiring precise structural detection for monitoring and alignment in
experimental setups.

Methods: Synthetic datasets simulating galaxies with bulges and rings were generated. Depth maps predicted
by MiDaS were compared to ground truth using SSIM, and Canny edge detection was applied to assess struc-
tural correspondence.

Findings: Direct SSIM averaged 0.4508, while edge-based SSIM reached 0.9253, showing strong preservation
of morphological boundaries. Batch testing over ten images yielded SSIM from 0.3370 to 0.5337. 3D visualiza-
tions highlighted accurate recovery of global structures, though fine ring details remain challenging.
Significance: Monocular depth estimation demonstrates potential for structural analysis and real time moni-
toring in imaging-intensive experimental systems, including beam diagnostic and alignment applications.
Keywords: Galaxy 3D reconstruction; monocular depth estimation; MiDaS; SSIM; synthetic galaxy images;
imaging diagnostics.
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