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RGB components
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Need efficient methods
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Multi-Component Transforms (MCTs)

Advantages:

decorrelate components

compact energy

⇒ enhance compression
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Multi-Component Transforms (MCTs)

Focus on linear MCTs: ui
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Static MCTs

Fixed matrix for all images

Examples

Irreversible Color Transform
(ICT/YUV/YCrCb)

YIQ

Designed for natural images

⇒ subobtimal for WSIs

∼ICT matrix 0.3 0.6 0.1

−0.2 −0.3 0.5

0.5 −0.4 −0.1



∼YIQ matrix0.3 0.6 0.1

0.6 −0.3 −0.3

0.2 −0.5 0.3
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Data-dependent MCTs

Tailored for each input image

Examples:

Karhunen-Loève Transform (KLT/PCA)
⇒ minimize correlation

Optimal Spectral Transform (OST)
⇒ minimize mutual information

Neglect compressor details:

DWT after MCT (KLT)
Entropy coder contexts

⇒ suboptimal results
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Our approach

Don’t minimize correlation, mutual information

Do



minimize MSE of reconstructed images

use real compression algorithm

state as optimization problem

argmin
MCT

EvaluateMSE(MCT )

Cost function
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Analytical EvaluateMSE: intractable

⇒ numerical optimization
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? Optimization
algorithm

? Initial MCT

? Iteration count
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MCT Optimization

Analytical EvaluateMSE: intractable ⇒ numerical optimization
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MCT Optimization

Analytical EvaluateMSE: intractable ⇒ numerical optimization

Decisions

X Optimization
algorithm

X Initial MCT

X Iteration count

Proposed Algorithm

1 Evaluate N candidates

2 Optimize best candidate

Limit to 250–300 iterations
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Average reconstructed PSNR (dB)
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Target No
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Optimize

bitrate MCT MCT

All (23) 0.54

44.42 46.62 46.76 47.16 49.61

Avg. improvement vs KLT: 2.85 dB

Improvement vs KLT up to: 5 dB

Improvements for all images
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Conclusions & Future Work

Conclusions:

Traditional MCTs:
suboptimal for WSIs

Numerical optimization:
feasible

2.85 dB better than KLT
Several tissue types

Future work:

Reduce time complexity

Current: 120 min
Scan: 1–3 min

Reuse optimized MCTs

Extend to lossless
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