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= Error-Diffusion is Important Visualization

= No Satisfactory Solution Exists Today

= A Simple and Efficient Solution is Possible
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Processing Paths: Serpentine, Space-Filling Curves
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Different Error Distribution Coefficients

Threshold Modulation: Control of Edge Enhancement
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Provide Objective Criterion on Input-Dependent Weights

Provide Mechanism To Insure Correlation Between Weights

Implement an Error-Diffusion Algorithm
Conceptually Simple
Computationally Efficient
Almost Artifact-Free

Publicly Available

Introductio

Conclusio
Visual Artifacts can be improved Using Input-Dependent Weights

Correlation Between Matrices May Reduce Banding Effect

k Points of the Method
No Objective Criterion on Input-Dependent Weights

No Mechanism Proposed To Insure Correlation Between Weights
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Radial Symmetry

Blue Noise Profile
Ref: [Ulichney'87]
Characteristic Blue Noise Pro
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Assumptions:

Interpolation Interpolation

Bet

E-D Algorithm is good when its Fourier Amplitude
Spectrum is close to “Blue Noise”
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Key Level

For each intensity level i,
The set {d} is defined as
{d}={d10,d_11,d0y,d11}

Key Level

Smooth behavior of E-D algorithm when coefficients {d}
vary smoothly across the dynamic range of intensity levels
{iy

Intensity levels 0, 1/4, 1/3, 1/2, 2/3, 3/4, 1 are
potentially problematic: they may be source of artifacts

Sets {d} and {d®>} generate almost identical artifacts
structures, with white and black inverted
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Simplified Set of Distribution Coefficients d
Intensity Level i

Given: Initial set of key level between 0 and ¥
0.0d_15,do,} for Each
Faster

where artifacts are a priori present
Easier to Optimize

Sufficient for Achieving Good Quality

Step |

For each key level, find d*®:
our Algorithm

10.d_11,dg;} that approaches *
minimizing the difference between given Fourier Amplitude Spectrum
Ideal “Blue Noise Profile”
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Given: Initial set of key level between 0 and %z, where artifacts are a priori present Given: Initial set of key level between 0 and %2, where artifacts are a priori present

Step Il
Interpolate between key level.

Visually check for artifacts in-between.
If not OK,

define new key levels and jump to Step |
otherwise:
continue

Given: Initial set of key level between 0 and %, where artifacts are a priori present Given: Initial set of key level between 0 and %2, where artifacts are a priori present

Step Il
Interpolate between key level.
Visually check for artifacts in-between.
If not OK,
define new key levels and jump to Step |
otherwise:
continue

Step Il
Extend Solution Symmetrically, about %
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Given: Initial set of key level between 0 and ¥z, where artifacts are a priori present

dyg* dgy +dgy

Step Il
Extend Solution Symmetrically, about %
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tep |, Iteration # 1 ep |, lteration

I, Iteration # 7
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p |, Iteration # 15
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Step |, Iteration Step |, Iteration # 41

Std. Floyd-Steinberg E-D Top: Std. Floyd-Steinberg E-D
Our Method Middle: Our Method
Shiau-Fan E-D Bottom:  Shiau-Fan E-D
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Std. Floyd-Steinberg E-D
Monte-Carlo Our Method

DBS-based Blue Noise Mask
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High-speed Error-Diffusion algorithm

Good visual quality

Conceptually simple

Publicly available on
http://www.iro.umontreal.ca/~ostrom/varcoeffED

Results of further development will be placed at the same
address:

http://www.iro.umontreal.ca/~ostrom/varcoeffED

Taxonomy of Artifacts in E-D
Different Artifacts need Different Processing
Current Work by P-M Jodoin: Case around %2
Better Cost Function (Automatic Quality Evaluation)
Pathetic Cases (Blue Noise Criterion Does Not Work)
Detection of Local Structures (Wavelets, Gabor Functions etc.)
Systematic Study of Parametric Space Dimensionality
Number of Neighbors, Processing Path
E-D for Network-Oriented Imaging
Coherence Through Multiple Depths

Temporal Coherence with E-D

Taxonomy of Artifacts in E-D

Different Artifacts need Different Processing
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Current Work by Pierre-Marc Jodoin: Case around %

x2 x2
Enlargement Enlargement

Introdiic Probler - Al

Better Cost Function (Automatic Quality Evaluation)
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Pathetic Cases (Blue Noise Criterion Does Not Work)
Intensity level = 1/3

Fourier

Amplitude Spectrum

Enlargement
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Detection of Local Structures (Wavelets, Gabor Functions etc.)
Systematic Study of Parametric Space Dimensionality

Number of Neighbors, Processing Path
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E-D for Network-Oriented Imaging
Coherence Through Multiple Depths

Temporal Coherence with E-D
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