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Research objectives

» Spontaneous 2sCf fission
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Application of mathematical methods of
morphological image analysis for
experimental data from nuclear fission for
linear-point structure revealing
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Previous report: searching for linear structures
in the mass correlation distribution
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* The value of functional t(g) characterizes the “distance” between a given image g
and an image of the “square-like” form. Functional t(g) is invariant with respect to
brightness and contrast transformations.

» The decision rule has the following form: a hypothesis H="there is a square-like
structure” is accepted if, by a shift and scale transformation, a fragment f w can
be found such that t(f w) <A. Ais an empirically determined constant, and it is
rejected (an alternative K = “there is no square-like structures” is accepted)

if such a fragment is absent.



i What is Morphological Analysis?

= Methods for solving problems of recognition,
classification of objects, building estimates for
their parameters, feature extraction from
“scenes” using their “images”;

= They are invariant to changes in the conditions of
registration of signals;

= They are based on the notion of the “signal
shape” or “image shape”.



* What is Shape?

= Simply speaking, it is an object that is present
in all images of a given scene irrespective of
the conditions of its registration




i Mathematical model of the object’s image

f(x ,y) —image brightness
In the point (x,y)
of-the field of view, X

j f(x, y)dxdy < oo
X

X- field of view



What is shape?

» Let § be a scene, K is a set of it’s image
registration conditions, 7. (SHAPE) Is a set of different

scene S images obtained under different registration
conditions ke K :
» v ={f(, k) € E, ke K} — shape of images of a scene .

01 0,

When conditions of observation change, the brightness of pixels varies
according to this rule: g.(x,y) =F({f(x,y))



Shape of a piece-wise image
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It IS a class
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How to compute orthogonal projection

» If ©.1s a closed convex set in €, then orthogonal projector
®.on 1. Is defined as a solution of the best approximation

problem:
e f-flP=inf{llg-fl*|ge?} || & f—f|]* - “distance”
from f to images § by shape,

( N
if v,=<f(X)=> cix(X)c e(-»,»)i=L1..,N
then =1




Oblique projection

SWf =f, eR',SWf=f, e R* = f = S¥f + S
% = %, + %, = f, + 18,
m2f = 1%, + 1%, = f, + 119,



Model data without noise

f=f +f,

Sum of oblique projections

o

Sum of orogonal projections
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f minus oblique projection to fz-sh ape

f minus orthogonal projection to fz-shape

f minus oblique projection to f1 -shape

f minus orthogonal projection to f1 -shape




Model data with noise

f=f . +fz

Sum of oblique projections

o

Sum of orogonal projections
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f minus oblique projection to f2-shape

f minus orthogonal projection to fz-shape

f minus oblique projection to f1 -shape

f minus orthogonal projection to f1 -shape




Experimental data

Experimental data
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Estimation of reliability
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« This probability is the probability of false 2000
acceptance of a hypothesis against the

1500

counts

nearest “homogeneous field of view” 1000
alternative. It estimates an upper bound 500
for the probability of false acceptance of O -
the hypothesis against the alternative Values of functional
that such a fragment is absent. The spectrum of the values of

« This criterion is analogous to the functional (1) obtained on the basis of
principle of the locally homogeneous model data. The dotted line shows

— the threshold value of A, for which P(t

strongest criterion. < 40) = 0.01.

« The probability that the square-like _ o .
structure found on real data is Estimated reliability ~ 99%

generated by the noise is ~0.01. Hough transform reliability ~97%



Thanks for your attention!
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