
160

Журнал Белорусского государственного университета. Математика. Информатика. 2026;1:156–162
Journal of the Belarusian State University. Mathematics and Informatics. 2026;1:156–162 

Специальный выпуск «Стохастика и анализ данных»
Special issue «Stochastic and Data Science»

Evaluation of the stability of geometric objects  
to changes in weather and time conditions for image formation

The examples of test halftone images I1 and I2 generated from the same angle but at different times are 
showed in fig. 1. The images differ in brightness, contrast, shadow distribution and the positions of dynamic 
objects. Differences in image generation conditions lead to changes in the number and positions of key objects 
identified by the detectors. As a result, many objects in one image are missing at corresponding coordinates in 
the other image. As an example, fig. 2 shows the lines identified in images I1 and I2 by the Sobel detector [11] 
and the developed MinLGS algorithm (based on GWRG). 

Fig. 1. Test halftone images I1 and I2

Fig. 2. Lines highlighted in images I1 and I2 by the Sobel detector

To assess the stability of geometric objects to changes in weather and time conditions for image formation 
dependencies were obtained for the values of the weighted number ^NE of non-conforming objects calculated by 
reducing the number N N NE E E� � � � � �1 2 2 1, ,  of non-conforming objects in one NE 1 2,� � and another NE 2 1,� � 
images to the total number N N NO O O� � � � � �1 2  of objects in one NO 1� � and another NO 2� � images using the 
expression ^N N
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The weighted characteristics of the detection results are presented in table 1. The table shows that segments 
extracted by the MinLGS algorithm (based on GWRG) are significantly more resistant to changes in weather 
and time conditions of image formation compared to points.


