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Abstract:
The growing prevalence of digital imagery has heightened the demand for robust
techniques to authenticate and analyse images, especially as near-duplicate (ND)

images increasingly circulate online. Recognizing how these ND images evolve



and spread has become vital, leading to research in reconstructing image
phylogeny trees (IPTs). An IPT is a cyclic graph that illustrates genealogical
connections between ND images, depicting parent-child transformations that
reveal how images have been altered over time. Traditional IPT reconstruction
methods are often computationally intensive and typically focus on global editing
operations, such as compression, geometric adjustments, and color
transformations. However, real-world images are frequently modified with
complex local edits, like logo insertions, object removal, or splicing, making it
challenging to accurately determine parent-child relationships.

To address these limitations, this study introduces an advanced IPT reconstruction
algorithm incorporating a novel approach called "lines of editing." This technique
refines the process of mapping ND image evolution, accommodating both global
and local modifications more effectively. The proposed method enhances IPT
reconstruction accuracy, benefiting digital forensics and image analysis by
enabling better tracking of the origins and dissemination paths of modified
images.

Employing systematic IPT reconstruction optimizes the analysis of large image
datasets, facilitating the swift identification of altered images in cybercrime
investigations and illegal content monitoring. In legal settings, IPT-based forensic
methods offer a structured, scientifically validated approach that strengthens the
credibility and admissibility of image evidence, providing detailed

documentation critical for establishing tampering or manipulation. This improved



IPT framework enhances precision and reliability in a variety of investigative

scenarios, making it a powerful asset in digital forensics
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