MODELLING OF LOW-PHOTON IMAGES
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Abstract: Many methods of X-ray structural analysis have the problem of a large time interval for
collecting the minimum permissible number of registered photons, the problem of background radiation
and radiation load on the object under study and the detector. As a result, there is a search for methods
to reduce the experiment time and methods to reduce the radiation load by lowering the threshold of the
required minimum number of registered photons, and the development of algorithms for recognizing
objects in images with a small number of photons.
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Introduction
When matrices designed for the visible range are irradiated with photons

of the X-ray range, rare matrix responses to this irradiation are observed. The
possibility of using matrices designed for the visible range to register high-energy
photons can reduce the cost of a number of potential experiments requiring work
with high-energy radiation. A number of possible applications are severely limited
by the small amount of information obtained and the small number of registered
photons.

The following objectives were set: to investigate the possibilities of camera
application for registration of objects in low-light conditions. To develop
algorithms for object detection and image recognition in digital images under
conditions of weak photon fluxes.

Results and discussion
In the course of work was developed a group of software SMI (search of

moment identification), SMI2, CSM (Confirmation of statistics by modelling).
SMI - simulates hits of X-ray photons on the detector, passed through the object at
uniform illumination, after recognizes the simulated object with a specific
reliability, due to the statistics of X-ray photons.

CSM - statistically analyses uniform illumination of X-ray photons hitting the
detector for given detector parameters and number of photons.

SMI2 - simulates X-ray photons hitting the detector through periodic structures
(crystal lattices), performs analysis of deviation from uniform illumination, which
Is used to recognize the direction of lattice orientation and its type with a specific
accuracy and precision, determined by X-ray photon statistics fig. 1.
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Fig 1. Interface of the developed software SMI2
Conclusion

Experimental images of objects in low-intensity X-rays are obtained and
analysed. Graphical processing of the obtained images has been performed. An
algorithm for calculating and reading the coordinates of photon hits in the matrix
is developed. Software (SMI, SMI2, CSM) for restoration (recognition) and
analysis of images obtained using X-rays under low-intensity conditions has been

developed.
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