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Gamma Camera Phantom Image

Subimage for later analysis



Gaussian Window Smooths
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3BasedGradient S



3BasedCurvature S
h = 4



Electrical Activity Image

Subimages for later analysis



Boundary Effect Handling
Electrical Activity Data

[ ])()(ˆ YAYKYAs hh −∗+=



Simultaneous Inference, I

- Via Effective Sample Size:
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- Number of Independent Averages:
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Simultaneous Inference, II

- Significance Level Adjustment:
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Variance Estimation

- Known Variance (MRI)

- Local Variance Estimate

- Pooled Variance Estimate



Significant Gradient

When gradient “significantly > 0”,

Draw arrowin gradient direction

Whenarrowstoo short, use 2 x 2 pixel blocks,

and scale by number significant

Distribution Theory: based on C.L.T. to

Chi-Squared distribution



Significant Curvature
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Distribution Theory: based on C.L.T. and

simulation



Combining Gradient & Curvature
h = 4



Streamlines

- show gradient directions, where significant
h = 4



Simulations, I
:levelcesignificanofEffect- α

Target Noise Added

α = 0.01 α = 0.2



Simulations, II

- High Noise Performance:
Target

h = 6



Simulations, III
- Comparison of Methods:

Target Noise Added

h = 4 h = 4



Simulations, IV

- No Signal: h = 1
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Real Data I, Brain Activity



Real Data II, MRI Perfusion

h = 1



Real Data III, Confocal

h = 3



Want to try yourself?

For Paper & Movies:

WWWeb address:
http://www.unc.edu/depts/statistics/
postscript/papers/marron/SSS_paper/

For MATLAB Software:

Available Soon


