
 

 

International Conference of Young Professionals “GeoTerrace-2022” 

3-5 October 2022, Lviv, Ukraine 

GeoTerrace-2022-060 
 

Analysis of the destruction caused by Russian aggression by a semi-

automatic method using remote sensing data 
 

*B. Chetverikov (Lviv Polytechnic National University), O. Prokhorchuk (PO "Ukrainian aerial 

geodesic association"), L. Babiy (Lviv Polytechnic National University) 
 

SUMMARY 

 
 

The purpose of the research is the analysis of space images before and after the occupation of the Kyiv 

region by the Russian army, for the purpose of calculating the quantitative indicators of the destruction 

of infrastructure objects by a semi-automatic method in the Erdas Imagine software package. A space 

image of the territory of the village Moshchun near Kyiv, obtained from the Maxar satellite in 2020, 

and a space image obtained from the Maxar satellite in 2022, after the partial occupation of the Kyiv 

region were used as input data for conducting research. The studies were performed in the DeltaCue 

software module. Unlike many other similar programs, which use only the raster subtraction function 

to obtain the difference index (namely, based on the geometric characteristics of the objects), the 

DeltaCue module performs filtering according to three possible filters: spectral segmentation; incorrect 

registration of pixels of a pair of images; spatial filtering. Depending on the satellite images, you can 

use certain filters. As a result of processing of remote sensing data for the territory of the village 

Moshchun before and after the Russian occupation, it was determined that 663 houses were destroyed. 

Analysis of space imagery has shown that this method is effective for first-order operational damage 

estimation. The disadvantage of this method is that it does not take into account the floor areas of 

buildings, but only their projection, as a result of which it gives rather rough results only for quick 

operational assessment and calculation (for example, occupied territories). For a more accurate 

calculation of damages, it is necessary to carry out an on-site inspection. 

 

Keywords: different time space images, change of objects, Moshun, destruction of buildings, Russian 

aggression, DeltaCue 

 



 

 

International Conference of Young Professionals "GeoTerrace-2022" 

3-5 October 2022, Lviv, Ukraine 

Introduction 

 

On February 24, 2022 Russian Federation started a new stage of the eight-year war against Ukraine — 

a full-scale invasion. The enemy carries out massive shelling and bombing of peaceful Ukrainian cities 

and villages. 

 

The Cabinet of Ministers made changes to the Procedures for the execution of urgent works related to 

the damage to buildings and structures and the determination of damage and losses caused to Ukraine 

as a result of the armed aggression of the Russian Federation. The corresponding project of the resolu-

tion was adopted during the regular meeting of the Government on June 14, 2022. Hence, the changes 

are proposed, in particular: 

• to record the damage caused by the armed aggression of the Russian Federation to buildings 

and structures not only of private and communal ownership, but also of state ownership; 

• to carry out inspection of damaged objects according to decision of the authorized bodies by 

commission inspection and/or technical inspection; 

• to specify the directions by which damage and losses of objects of the housing fund, housing 

and communal services and public buildings are recognized; 

• to establish the form and content of the act of commission examination. 

 

Taking into account all of the above, it is necessary to find effective operational methods of calculating 

the damage and destruction caused by Russian aggression. Our proposed method of determining 

destruction based on time-varying space images is quite inexpensive in terms of time and money. 

 

The object of our research in this work is the infrastructure of the village Moshchun near Kyiv, which was 

destroyed as a result of the partial occupation by the Russian Federation of the Kyiv region in the spring 

of 2022. The count of destroyed buildings was carried out based on space images from different times. 

 

Moshchun is a village in Ukraine, in the Bucha district of the Kyiv region. The population is 794 people. 

Most of the houses in the village were destroyed by the Russian invaders during the attempt to storm 

Kyiv. 

 

It should be noted that the problem of obtaining differential indicators from space images or aerial 

photography data using semi-automatic modules or programs was dealt with by many scientists both 

from Ukraine and abroad. Ukrainian scientists who were engaged in obtaining differential indicators 

based on the remote sensing data, considered mainly the topic of destruction due to natural disasters or 

cataclysms (Dorozhynskyy, Chetverikov, Babiy, 2013; Chetverikov and al., 2020). Among the latest 

studies of foreign scientists regarding differential indicators, the main attention is also paid to the change 

of forest cover, rivers, etc. (Lindquist and Rémi, 2016; Demin, Sechak, Prisyazhnyuk, 2021). 

 

The purpose of the conducted research is to analyse the destruction of the infrastructure of the village 

Moshchun as a result of the Russian occupation based on time-varying space images by a semi-

automatic method using the DeltaCue module of the Erdas Imagine software. 

 

Method 

 

The input data for the research: a space image of the territory of the Moshchun village near Kyiv, obtained 

in 2020 from the Maxar satellite (Fig. 1); space image from the Maxar satellite obtained in 2022, after the 

partial occupation of Kyiv region (Fig. 2b). Both images have a spatial resolution of 0.3m, and are saved 

in GeoTIFF format and transformed into the Latitude/Longitude-WGS84 projection and coordinate 

system. The implementation of the method of semi-automatic determination of the destruction of 

buildings was carried out in the DeltaCue module. Unlike many other similar programs, which use only 

the raster subtraction function to obtain the difference indicator (namely, based on the geometric 

characteristics of objects), the DeltaCue module performs filtering according to three possible filters: 

spectral segmentation; incorrect registration of pixels of a pair of images; spatial filtering. 
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DeltaCue is an additional module for ERDAS IMAGINE, which allows you to detect differences 

between two images of the same area obtained at different times. Due to the dynamic setting of change 

thresholds, as well as spatial or spectral filtering, the module allows displaying only those changes that 

are of interest. Data processing and analysis in IMAGINE DeltaCue is organized in the form of projects, 

which involve a certain sequence of actions: pre-processing; detection of changes; filtering detected 

changes; display and analysis of changes. 

 

 
Figure 1 Space image of the territory of Moshchun village, obtained from the Maxar satellite in 2020 

 

 
Figure 2 Space image of the territory of Moshchun village, obtained from the Maxar satellite in 2022 

 

In the change detection method selection dialog, you can control three types of change filters: spectral 

segmentation, misregistration of image pair pixels and spatial filtering. The search was performed on 

all three filters, adding a spatial filter as well. It calculates several geometric properties based on the 

outline. These include: area; length of the main axis; length of minor axes; compactness; lengthening. 

The formation of the difference image is carried out automatically by applying the formula sequentially 

to all corresponding pixels in pairs in each of the spectral bands: 

 

d'= S1*DN2 - S2*DN1 

 

where DN1 and DN2 are pixel values in the corresponding spectral bands of image №1 and №2, S1 and 

S2 are average arithmetic values of DN in each of the spectral classes. 

 

The greater the magnitude of d' in modulus, the greater the changes that occurred in the area and vice 

versa. 
 

Results 

As a result of loading space images into the viewer of the DeltaCue module, you can visually compare the 

images with each other, since in the viewer they are spatially connected. So, when performing manipulations 
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with one image (enlarge, reduce, move), the same actions occur with another image. Even visually it can be 

seen that the destruction of the village in a result of the Russian occupation is enormous. Fragments of enlarged 

pictures before and after the occupation are shown to Figure 3. 

 

 
a) 

 
b) 

Figure 3 Enlarged fragments of space images of Moshchun village: a) before the occupation by the 

Russians; b) after the occupation 

 

As a result of using the DeltaCue module, a vector layer with changes determined using images of 

different time periods is obtained. The vector layer was refined manually and in result the unnecessary 

erroneous data, objects of buildings that were built after 2020, moving objects (cars, etc.), foundations 

of buildings that were not built were removed. The determined total number of destroyed objects is 663 

buildings (Fig. 4). 

 

 
Figure 4 The resulting vector layer of destroyed buildings in the village of Moshchun as a result of 

the Russian occupation 

 

Among this number: 590 buildings were completely destroyed up to the foundation or up to the walls, 

73 buildings were partially damaged or partially destroyed. The total projected area of destroyed objects 

is 55449 m2 (Fig.5) 
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Figure 5 Diagram of the ratio of the degree of destruction of buildings 

 

Conclusions 

 

As a result of the conducted research, a method of operational search for the destruction of populated 

areas of Ukraine caused by Russian aggression using multi-time space images of ultra-high spatial 

resolution has been developed, which has shown its effectiveness. The methodology is based on the use 

of the module for finding difference indicators based on the remote sensing data using the DeltaCue 

module of the Erdas Imagine program. Unlike other similar modules or programs, it uses three possible 

types of object filtering. Using this methodology to analyse the destruction caused by the Russian 

occupation of Moshchun village in the spring of 2022, it was determined that the total number of 

destroyed buildings is 663 objects, of which: 590 were completely destroyed; 73 – destroyed or partially 

damaged. The total area of destroyed objects is 55449 m2. 
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