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Introduction Method
Bit Depth Expansion (BDE)

The quantization distorts images with false-contour and blurry 
artifacts regardless of a bit capability in display devices. 
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BDE

Low Bit-Depth High Bit-Depth 

Local Implicit Neural Representation

•Forward coordinates 
with latent features

•Locally represent signals 
with encoded features

•How can we design 
amplitude-wise INR?

Arbitrary Bitwise Dequantization

Method BitNet (18’) BE-CALF (19’) D4/D16 (21’) ABCD (Ours)
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Unseen inference

𝐈𝑵 = ∑𝒊#𝑵$𝒒𝑵$𝟏 𝟐𝒊 % 𝐁𝒊 + ∑𝒋#𝟎
𝑵$𝒒$𝟏𝟐𝒋 % 𝐁𝒋 (where 𝐁𝒊 ∈ 𝟎, 𝟏 "×$×%)

= ∑𝒊#𝑵$𝒒𝑵$𝟏 𝟐𝒊 % 𝐁𝒊 + 𝟐𝑵$𝒒% C (where C ∈ [𝟎, )𝟏 "×$×%)

Conclusion

INR with Phasor Estimator

Basis (≜ 𝑠) of 𝔽&' , ⨁, - Coefficient of 𝑠

Amplitude Basis & Coefficient

q bits LBD (≜ 𝐈!)N bits Image
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Discussion

𝐂 𝐱, 𝑠 ≃ 𝑓) 𝐈* 𝒩 𝐱 , 𝑠
0𝐂 𝐱, 𝐈* , 𝑠; 𝚯 = 𝑓𝜽 ℎ, 𝒛𝐱 , 𝑠
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PhaseAmplitudePhasor

Model ComplexityLearning Dominant Phasor Distribution

𝑁 − 𝑞 bits Residual

ABCD
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Local Texture Estimator

Phasor estimator reformulated from the local texture estimator

Bitwise coefficient through implicit neural network + Phasor estimator

→ Arbitrary bit depth expansion with high-frequency details

Results
Qualitative Comparison
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EDSR-ABCD (Ours)
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SwinIR-ABCD (Ours)
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Out-of-Distribution : 2bit →8bit

Quantitative Comparison


