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Information theory-based methods [1-4] for the classification of more or less 2D periodic images from real-world crystals with atomic 

or molecular resolution into plane symmetry groups and projected Laue classes are described and applied to both synthetic patterns 

and experimental transmission electron microscope images of intrinsic membrane proteins. The synthetic patterns are per design either 

free of noise or contain approximately Gaussian distributed noise and are also highly pseudo-symmetric so that it is, for human beings 

on the basis of a visual inspection alone, very difficult to identify the underlying plane symmetry of the noisy patterns. This is because 

all genuine symmetries and pseudo-symmetries are broken by the added noise so that their differences are diminished. The new 

information theory-based classification methods, on the other hand, overcomes such challenges.     

The methods enable the objective, i.e. researcher independent, identification of the plane symmetry group and 2D Laue class that 

provides the best possible separation of structure and generalized noise at the given noise level of a processed image. This 

identification enables the most meaningful averaging of the image in the spatial frequency domain in support of subsequent 

crystallographic analyses. This kind of averaging is over all correctly identified asymmetric units in the image and removes noise 

much more effectively than traditional Fourier filtering. Ratios of numerically obtained geometric Akaike Information Criterion 

values, i.e. first-order geometric-model-bias corrected sums of squared residuals between the complex-valued Fourier coefficients of 

the translation averaged image intensity and their counterparts from plane symmetry models of this data, are utilized for the 

crystallographic symmetry classifications. 

Numerically obtained confidence levels are assigned to the classification of noisy images into minimal supergroups over their 

translationengleiche maximal subgroups. The resulting plane symmetry classifications are always generalized noise level dependent, 

which allows for better classification results in the future as noise decreases with future improvements to the imaging and image-

processing procedures. The information theory-based methods deliver only probabilistic classifications as it is fundamentally unsound 

to assign an abstract mathematical concept, such as a plane symmetry group, with 100 % certainty to the record of a noisy real-world 

imaging experiment of an imperfect real-world crystal. 
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