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ﬁbstract: The X-ray Box program has been developed, which calculates the distribution of X-ray intensity\
on the detector depending on the angle of rotation of the object. The distribution of intensity has been
calculated depending on the angle of rotation of the object and the new coordinates of the projective shape
of the object have been calculated based on the rotation operator. Numerical experiments have been
performed for rectangular plates. A program and algorithms for modeling for modeling and recognizing
various objects have been developed. Experimental studies of grids and zone plates with rotation in X-rays
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Introduction

The method of difference imaging [1] is used to obtain images of weakly
X-ray absorbing objects. The method of difference imaging is aimed at detection
of object boundaries that significantly change transmittance with angular rotation
of the object. This principle was laid in the basis of the "X-ray Box" programme,
which simulates the process of X-ray rays passing through an object at a given
rotation angle.

Results and discussion
The programme calculates the X-ray intensity distribution on the detector

depending on the object rotation angle (Figure 1). Calculation of radiation intensity
distribution on the detector I(x,y) after X-ray radiation passing through the object
is made by the formula:
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thickness at rotation on coordinate, B - dependence of X-ray intensity at the
detector, C - result of difference imaging.
Software for modelling meshes is developed. Algorithms for modelling and

recognition of various objects have been developed. Figure 2 shows the modelling
results and experimental results of the polymer meshes. The qualitative similarity
allows us to conclude that it is possible to register image parameters, such as grid
spacing, thickness, orientation under conditions of extremely low number of
photons at the detector.

Fig.2. Experimental (1 and 2 left) and gbmputed (3, 4 right) images of the
gratings.

To obtain stereo images in the X-ray range the source of X-rays in the form
of an X-ray tube with a copper anode was used, the operating voltage at the anode
of the tube was 12 kV, the anode current was 2 mA, binning 2. Experimental
studies of rotated grids and zone plates for X-ray imaging have been carried
out(Figure 3). It can be seen that as the rotation angle increases, the size of the
contrast image increases.

Fig.3. Images of ojcti X-rays: grid (left), zone plate (right)
Conclusion
As the linear absorption coefficient increases, the difference contrast

increases (Fig. 1). The result of differential imaging contains a positive and a
negative part of the graph. The positive part of Al corresponds to light elements of
the image, and the negative part corresponds to dark elements. Presence of dark
and ljaht elements increases imaae contrast and characterises object boundaries
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