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ABSTRACT

Digital holography is the ultimate three-dimensional display technology, as it can provide all
human physiological depth cues, including resolving vergence-accommodation conflict. However,
conventional physics-based digital holographic methods face considerable challenges such as
enormous computational loads, speckle noise, and limited space-bandwidth products. Recently,
the integration of artificial intelligence (Al) has emerged as a game-changer in the field of digital
holography. This study explores the transition from traditional holographic techniques to Al-driven
approaches. We review the core components and limitations of digital holography, analyze recent
research trends in neural holography and hardware-software co-design, and highlight ETRI’s
latest research achievements, including real-time holographic media processors and natural light
holographic cameras. Finally, we discuss the future innovations required to bridge the gap between
current digital holography technology and public expectations.

KEYWORDS Artificial Intelligence, Computer-generated Holography, Deep Learning, Digital
Holography, Neural Holography
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