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2. Застосування перетворення фур’є–меліна для цифрової кореляційної 
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USING THE FOURIER-MELLIN TRANSFORM FOR DIGITAL  
SPECKLE IMAGES CORRELATION 

O. P. Maksymenko 

H. V. Karpenko Physico-Mechanical Institute of the NAS of Ukraine 
Significant errors occur when 2D digital image correlation (DIC) is used for assessment of the 
moving object deformation. Algorithm for calculating the value of relative rotation, dis-
placement, and scaling of the speckle images based 
proposed. The values obtained by this algorithm show the displacement of the controlled object 
in the surface plane and then they are used for correction of the registered speckle images, so 
the real deformations and displacements of the surface are obtained. During realization of this 
algorithm, the cross-correlation in the spectral plane (CCSP) is used to compare the speckle 
images. The CCSP algorithm allowed us to reduce essentially the time needed for the cor-
rection values assessment. 

Keywords:  transform, surface deforma-
tion, the image scale, translation and rotation of the image. 
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S.E. Fabirovskyy
Lviv Polytechnic National University

SUBPIXEL IMAGE PROCESSING IN MONITORING
SYSTEMS OF VISIBLE WAVELENGTHS

Fabirovskyy S.E., 2014

This paper is devoted to considering of ways to improve the resolution, principles and
methods of subpixel imaging technology, assessment of the development status and the latest
research developments. Modern approaches to improving the spatial resolution as the main
parameter of satellite images are based on algorithmic search and design solutions as the
technology of manufacturing image sensors exhaust its potential for improvement. One of the
major tasks of remote monitoring is to improve the quality of images, which is determined by
parameters such as resolution. Resolution of digital images, in its turn, is determined by the
number of pixels of which it is composed. The need for high resolution usually is accompanied
by the need to capture the largest possible surface area. However, reducing the pixel size and
increasing their number is limited by technological factors and is associated with difficulties of
the operation and handling. Pixel size of CCD is technology limited. Increasing of pixels
number and hence the resolution will increase the size (length) of CCD line. As the result,
there is need to use more expensive optics, weight of which is greater or reduce the focal length
of the optical system.

The solution to this situation is the use of subpixel processing. The advantages of
subpixel imaging include the possibility to increase the spatial resolution without changing the
optical system. The essence of the subpixel processing is constructive two CCD lines shifted by
half a pixel with respect to each other. Use of subpixel imaging technology allows to increase
the resolution of the instrument, or, in case of saving a lower resolution, to reduce the focal
length of the system and reduce the weight and volume of the optical system, which is crucial
for monitoring systems. During subpixel imaging, there are high requirements to the board
processor, memory and bandwidth of the radio frequency channel of system.

The need to increase the resolution a monitoring systems helps to find new, more
effective, methods to increase resolution. The paper analyzes ways of increasing resolution the
advantages and disadvantages of existing techniques are analyzed. The scope of subpixel
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processing methods in existing monitoring systems of visible wavelength range is considered.
The need to further improvement monitoring systems resolution helps to find new, more
effective methods of signal processing and filtering.

The studied modern methods of subpixel image processing effectively increase the
resolution. Thus, based on the analysis, we can conclude that increasing the system resolution
should be conducted by subpixel processing methods that require improvement.

Key words: image processing, subpixel image processing, spatial resolution, optical
sensor, CCD line, interpolation, deconvolution, aerospace survey, remote sensing of the Earth,
restoration.
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The digital visual images processing method for effective objects extraction from the
background is considered. The method consists in a specific combination of filtering
operations and histogram equalization. It facilitates objects extraction from background in the
images, which are obtained in different environmental conditions.

Keywords digital image processing, objects extraction, image filtration.
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