
Apparent Super-Resolution by Vibrating Displays

Motivation
AR/VR Headset Resolution is Hardware Constrained

HVS Threshold = 60 cpd
VR Resolution = 5.5 cpd

AR/VR HVS
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Modeling Flicker
Prior work lists flicker as a issue, 

but does not try to solve it.

Critical Flicker Frequency
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Using this previous work, we can 
solve for the relationship 

between CFF and Luminance

New Technique

Experimental Results
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Flicker Reduction (ours)

Variations were played sequentially and observers 
were asked to choose the one with the highest quality

Flicker reduction 
was most 

important for 
bright sections 
with high detail

𝑥𝑥 = 𝑥𝑥 − 𝛽𝛽𝐴𝐴𝑇𝑇(𝐴𝐴𝐴𝐴 − 𝑏𝑏)
Gradient Descent

b = temporally averaged low resolution
x = 4 low resolution images

Sharp Rendering

Blurred Rendering
Decide Between Blurred or Sharp Pixel by Pixel

𝛼𝛼 = 50 ∗ 𝐿𝐿𝑃𝑃𝑃𝑃 + 8.2 /45
𝑥𝑥 = 𝛼𝛼 ∗ 𝑠𝑠 + 1 − 𝛼𝛼 ∗ 𝑏𝑏
s = sharp rendering
b = blurred rendering
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