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Frigure 5 Block represeniathons using the Cell Coalescence algorith. The top panel slows
the overly fine segmentation im the early stages of the ieration, In successive pancls the proeccss
18 converging lomard a coarser representation. Tlhe bottons panel shows the T stage al which
Lhe Bayes lacior contradiwlicates mer gimg of all of ihe remmineng Blocks, The aciual clas REEffHaInle
used 1o generate the data are shown as vertical dogisd Lines
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Merge if likelihood for merged cell
is greater than product of likelihoods
ol separate cells:
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RANDOM LATTICE FIELD THEOKY:
General formulation®

SH. CHEIST, B, FRIEDAERG and T.D. LEE

Codurnbie Unfversitg, New York, NOYO 027, USA

Received 4 February 1982

A new type of lattice field theory is formulated in which the sites are chosen randomly in
space. An algorithm is given for linking nearby sites; these links form the edges of non-overlapping
simplices which (il the entire volume. All physical quantities averaged over such a lattice can
therefone be cransfationaliy and cotatiomally syenmetrie,

1. Introduction

Among the more promising lechniques currently being used to investigate the
properties of quantum field theory 1= the replacement of the space-time continuuem
ont which the theory is defined by a discrete lattice™*. Such a lattice approximation
to & continuum field theory makes finite the number of degrees of freedom per unit
volume, allowing the application ol numerical methods to the approximate theory.
Furthermore, the ultraviolet divergences of the theory are regulated in a manner not
reguiring the use of perturbation theory. Applications of this method to date have
used a lattice based on a regular, hypercubic array of points in space or space-time.
Although such a regular lattice is the simplest choice, its introduction explicitly
violates the Poincaré symmetry possessed by the onginal theory. Both the translation
and Lorentz invariance are lost.
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Voronoi tessellation of a sample set of 2000 ran-

ioned photons in a 1° x 1° field.

FIG. 1.
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ADVANTAGES OF BAYESIAN BLOCKS
* DATA DETERMINES STRUCTURES

« NO BINS
- NO DEPENDENCE ON BIN SIZE

~ NO DEPENDEZNCE ON BIN LOCATICN
- NO ARTIFICIAL LIMITS ON EZSCLUTION

* NO SLIDING WINDOWS

* MULTIPLE INTENSITY LEVELS

 EXACT TREATMENT OF STATISTICS

* AUTOMATIC BACKGROUND DETERMINATION
TBED:

 TIME VARIABILITY (3D BLOCKS?)

 POINT SPREAD FUNCTION



