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Motivation

e Why Fusion? e Why BEMD?
e Single Modality is limited e EMD is data-driven
® [usion savestime and e Medical images are
efforts

anatomically consistent

e Computational efficient;
possible to use on
medical images

Improved performance in
computational algorithms




Literature Review

® Medical Image Fusion [1] ® BEMD Fusion

Multi-scale (Gaussian and
Laplacian Pyramids)

Component Analysis-based
Wavelet-based
Curvelet-based [2]

Fast and Adaptive BEMD
fusion [3]

Multi-focus image fusion [4]
Remote-sensing imagery [5]

Infrared and visible range
image fusion [6]




Bidimensional Empirical Mode
Decomposition (BEMD)

® @Goal: represent non-linear non-stationary signals as the sum or
zero-mean AM-FM components called Intrinsic Mode Function
(IMF).

e Method:

Estimate
UE

Remove
mean(UE,LE)

Estimate
BE



BEMD (Example)

Original BIMF 1



BEMD (Example)

Original BIMF 2



BEMD (Example)

Original BIMF 3



BEMD (Example)

e

Original Residual




Fusion Rules

® Maximum Rule
Fi.(z,y) = maz(BIMEL" (z,), BIMF." (z,))

® Variance Rule

BIMF\" (z,) if o1y > o)
BIMFf) (x,y) Otherwise

Fk(way) — {




Proposed Method

Image 1 BEMD BIMFs

Average t Fusion

Image 2 BEMD BIMFs




Results and Discussions




Results and Discussions

Wavelet-based [2] Curvelet-based [2]




Results and Discussions

BEMD - Maximum BEMD - Variance
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Results and Discussions

BEMD - Maximum BEMD - Variance




Evaluation Metrics

® Peak Signal-to-Noise Ratio (PSNR):
PSNR = 20 - log,o (maz(I)) — 10 - log,, (MSE)

e Structure Similarity (SSIM):

(2pupr + c1) (20w + c2)
(b + p2 +c1)(of + o + o)

® Mutual Information (MI):

MI(I, F) Z gl log

SSIM(I, F) =

Pie (%, f)




Quantitative Results

e
Methods Information
1.8537
1.7661
1.6638

2.0926

Wavelet 13.5392
Curvelet 13.7287
BEMD - Max 13.9845
BEMD - Var 17.6223

0.3987
0.3314
0.5012
0.5607




Conclusions

Bidimensional Empirical Mode Decomposition is
used in medical image fusion

BEMD produces structurally homogenous
components; easier to fuse computationally

Patch variance fusion rule provides good results
both in perceived quality and evaluation metric

Future investigation should focus on designing an
optimized fusion rule in BEMD space.
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