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Diffraction patterns

Diffraction pattern is the Power Spectral Density of the

crystalstructure.
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TEM imaging

Camera
Flourescent screen

Magnifier

lens
Projective

Sample

Objective lens

Condenser lens

Viewer

Electron gun

Imagecanberecordedon:
� CCD

� Linearresponse
� Not very robust

? Shortexposuretimesonly
� Film

� Nonlinearresponse
? Responsevaries

� Very robust
? Longexposuretimespossible

Imagesmustbeacquiredon �lm.



Film responsecorrection

� Noiseis constantover theimage
� Shotnoiseis small

� Noiseamplitideis small

� �
df
de

f (e) = �lm intensityatelectronintensitye
df
de = �lm sensitivity
� = noiseintensity



Computing noiseintensity

1. Smoothimage
� Horizontalsmoothingby �tting localpolynomial
� Polynomialpreventsspreadingof spots

2. Smoothedimagecontains̀ true' pixel values
3. Bin pixelsaccordingto `true' intensity
4. � i = � i
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Film response
r = 3 : : : 10; n = 3r : : : 50
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Film response
r = 3 : : : 10; n = 3r : : : 50
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Parent lattice localisation

Meanshift:
� Computecentroidof pixelsin window
� Move window centreto computedcentroid



Parent lattice localisation

Meanshift:
� Removing backgroundby �ltering improvesaccuracy



Parent lattice localisation

� Two pointsalonga� de�ne grid
� Grid is inaccurateaway from points



Parent lattice localisation

� Meanshift optimizesall points



Parent lattice re�nement

Modelof imagingsystem:
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(X ; Y) = pixel coordinate
(x; y) = coordinateongrid

� Find h1;1; : : : ; h3;2n usingreweightedleastsquares

� n = 2 is suf�cient
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Super-lattice re�nement

� Intensityis un-normalizedprobabilitydistribution
� SpotsareroughlyGaussian
� Backgroundis roughlyconstant

! Modelasthreecomponentmixturemodel
� Fit mixturemodelwith EM



Super-lattice re�nement
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Image Spots Background
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Image Spots Background
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Robust meancomputation
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Evaluation: Uncorrelatednoise
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Evaluation: Corr elatednoise
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Resultson La0:5Ca0:5MnO3

0.465 0.476q/a*

3� = 0:02pixels



Any Questions?


