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Introduction

▪ → Perceptual algorithms necessary!

▪ Medically based

▪ Account for viewing direction, pupil size
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Contribution

▪ Post-processing workflow

▪ Accurate simulation of light perception in VR/AR

▪ Medically-based, perceptual effects

▪ In real-time VR/AR

▪ Following optometrist advice

▪ Eye tracking for measuring light incidence

▪ Pilot user study, comparison of

▪ Real-world low-light situation

▪ And VR simulation
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Temporal Eye Adaptation
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▪ 𝐿𝑖 = 𝐿𝑖−1 + (𝑌 − 𝐿𝑖−1) ∙

1 − 𝑒− ൗft 𝜏(𝑌)

▪ Target luminance Y

▪ Temporally filtered 

luminance Li of frame i

▪ Photoreceptor adaptation 

times τ
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Perceptual Glare
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Visual Acuity Reduction
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▪ 𝜎 𝐿 = max(1 − 𝐿, 0)

▪ Gaussian variance 𝜎

▪ Pixel’s lightness L



Scotopic Color Vision
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Evaluation

Qualitative user study with 5 
participants
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Real-time VR/AR post-processing workflow

Using eye tracking

Based on medical research

Pilot user study

Conclusion
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▪ temporal eye adaptation
▪ perceptual glare
▪ visual acuity reduction
▪ scotopic color vision

Related article: “CatARact: Simulating Cataracts in Augmented Reality”, 
Krösl et al., 2020
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