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From flickering to flawless: scientists map the
future of ai-powered face video restoration

GA, UNITED STATES, July 7, 2026
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reference for what is rapidly becoming
a critical field in the age of ubiquitous
video content.

For years, restoring low-quality face videos relied on two imperfect strategies. The first applied
single-image restoration techniques frame by frame—producing sharp individual pictures but
introducing flickering, inconsistent facial details, and unnatural motion. The second turned to
general video restoration models designed for broader scenes, which maintained temporal flow
but often produced overly smoothed, generic faces that failed to preserve the subject's unique
identity. Neither approach could simultaneously deliver crisp facial features and seamless
motion. Based on these challenges, the research team recognized an urgent need for dedicated
face video restoration techniques that jointly address both visual fidelity and temporal
coherence.

Now, a team from the Faculty of Computing at Harbin Institute of Technology (HIT) in China has
published (DOI: 10.1007/s11633-025-1623-x) the first comprehensive survey of deep learning-
based face video restoration techniques in Machine Intelligence Research (June 2026). The
review systematically categorizes existing face video restoration (FVR) methods along three
critical dimensions: network architecture, temporal modeling strategies, and facial detail
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enhancement, providing researchers with a unified framework to understand and advance this
rapidly evolving field.

The survey reveals a clear trajectory in how Al tackles face video restoration. Early approaches
leaned on convolutional neural networks (CNNs) and generative adversarial networks
(GANs)—efficient for spatial detail but limited in capturing long-range temporal relationships.
More recent transformer-based architectures have changed the game, using self-attention
mechanisms to model global spatio-temporal dependencies across entire video sequences,
dramatically improving temporal coherence and identity preservation. Meanwhile, diffusion
models—the same technology powering today's most advanced image generators—are being
adapted for video applications, offering impressive visual quality but facing a major bottleneck in
processing speed due to their computationally intensive iterative denoising process.

On the temporal front, the researchers identified four distinct strategies: short-term temporal
windows that fuse information from 3 to 5 adjacent frames; recursive propagation that passes
historical information forward; global temporal modeling that captures full-sequence
dependencies; and temporally-augmented diffusion models that extend 2D diffusion into the
video domain. For facial detail enhancement, methods fall into three camps: prior-driven
approaches that leverage facial landmarks and identity features; generative-assisted techniques
that repaint realistic textures; and face-region-specific optimization that concentrates on facial
regions while simplifying background processing. Quantitative evaluations on benchmark
datasets show that dedicated FVR methods substantially outperform both image restoration and
general video restoration approaches across metrics measuring clarity, pose consistency, and
temporal smoothness.

"The biggest challenge in face video restoration isn't just making each frame look good—it's
making sure the face stays recognizable and moves naturally from one frame to the next," the
authors said. "Our survey shows the field is moving toward unified frameworks that jointly
optimize temporal coherence, perceptual quality, and identity fidelity. That's where the real
breakthroughs are happening."

The implications extend far beyond academic curiosity. High-quality face video restoration could
revolutionize video conferencing by cleaning up poor connections in real time, breathe new life
into historical archives and degraded film footage, and enhance security and surveillance
footage for law enforcement and forensic analysis. In entertainment and media production, the
technology promises to salvage poorly shot footage and streamline post-production workflows.
As video communication continues to dominate professional, educational, and social
interactions, the ability to restore and enhance facial footage reliably will become increasingly
essential—not just for aesthetic purposes, but for ensuring that critical visual information
remains usable and trustworthy in an Al-driven world.
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