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Formulation of the problem 

The fires are dangerous natural phenomena, 

which result in the destruction of forest plantations, 

human settlements, people are dying. Having arisen, 

the fire often in a short period extends over a large 

number of tens of kilometers. Fighting with her is 

very difficult. Space fire detection techniques help to 

detect them at an early stage and thus contribute to 

the speed of decision-making that allows monitoring 

and impact assessment. The use of space data to 

monitor the fire situation allows you to quickly and 

economically receive objective and independent 

information for prompt decision-making for the fight 

against the element. The use of space images allows 

not only to detect fires in certain areas, but also to 

carry out their primary classification according to the 

area of combustion. The use of multispectral data in 

different combinations of filming channels is to 

observe the smoke pollution fields, to estimate the 

areas of transfer of combustion products. 

There are two main sources of data on fire 

activity, which are characterized by their specific 

approaches: active combustion centers and fire area 

damaged by the fire. In this case, the approach to 

detecting foci has a certain amount of restrictions 

and can not be used to estimate the spatial coverage 

of fire-damaged areas, including because at the 

moment of active combustion, the satellite is often 

absent from the point required for detection or it is 

clouded by it. Thus, there is a need for data on areas 

damaged by fires. 

Analysis of recent research and 

publications 

Materials on the processing of space images to 

determine the results of fires are found in the 

manuals of many authors, both domestic and foreign. 

Among the domestic authors, this topic was 

presented in his works Zholobak G., Dubrovsky V, 

Parhisenko Ya., Petrochenko O., Dovgy C. and 

others [1-6]. Among the foreign authors, the data on 

the processing of remote sensing data in order to 

determine the results of fires were: Poshlyakova L., 

Lupyan E., Cherepanov A., Zemtsova A., 

Kuznetsova I., Furiaev V., Zabolotsky V., 

Samsonenko S., Chernykh V., Ceccato, P., Flasse, 

S., Downey, L. and others [7,8,9]. 

A detailed analysis of the research and results 

presented in the literature indicates that the task of 

identifying areas damaged by fires according to the 

remote sensing data has many alternative methods of 

the solution. But are all of them equally operational? 

There are many on-line fire alarm monitoring 

services based on remote sensing data such as 

FIRMS [10] or Fire Fighting (http://fires.ru), but 

how quickly they can see information about new 

fires, their territory, and distribution forecasting? 

The article proposes one of the possible 

operational methods for the identification of areas 

damaged by fires according to MODIS. 

Setting objectives 

The aim of the study is to analyze the areas of 

areas damaged by fires in the Kyiv region based on 

the data obtained by the MODIS system. 

Presentation of the main research material 

To handle raster data, you can use the 

OpenCV computer vision library [11]. 

The OpenCV project was officially launched 

in 1999 on the initiative of IntelResearch to develop 

CPU-resource-intensive applications. 

The library contains over 2500 optimized 

algorithms, including a complete set of both classical 

and practical algorithms for machine learning and 

computer vision. 

Between the villages of Koblitsa and the 

Bolshoy Forest Borodyanka district in the territory of 

"Ivankovsky agrolius" and "Claudiaevsky forestry" 

at 16:30 on August 31, 2015 a fire of a coniferous 

forest appeared on the area about 24 hectares. As of 

September 3, the fire lasted. 

Given these data, a space image was captured 

by the MODIS system during this period. Figure 1 

shows the data on fires in the territory of Ukraine in 

September 2015 according to the system MODIS.



  
Fig. 1. The location of natural fires in Ukraine as of September 2, according to remote sensing data

.

To determine the area of the areas damaged by 

fires near Kiev in 2015, the proposed scheme is 

presented in Fig. 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Technological scheme of 

determination of areas of burned areas according to 

MODIS 

According to the technological scheme, the first 

point for realization of our task is to transform the 

received MODIS data into Borodyanka district of the 

HDF format, in which they are supplied, into a 

graphic format containing GeoTIFF geo-referencing. 

For this purpose a special program Modis Tool 

was used. 

To download an HDF file to an application, you 

need to click on the Open input file button in the 

program window (Figure 3). 

 
Fig. 3. Download the HDF file 

 

In the Output File field, specify the name of the 

output file with the extension * .tiff. 

In the Output File Type field, select GEOTIFF, 

and in the Resampling type field, the Nearest 

Neighbor method. After that you need to select the 

type of output projection, in this case, Geographic is 

selected (Fig. 4).  

Import data MODIS 

Setting up "decision tree" 

Classification of terrain elements 

according to remote sensing data 

MODIS data processing 

Export and analyze the results 

of the experiment 



.  

Fig. 4 Selection window for output data types 

 

In the parameters of the projection, Edit 

projection parameters, set the date WGS 84 (Fig. 

5).

 
Fig. 5 Coordinate system selection window 

 

In the selected ranges Selected bands, the 

number of names of these ranges is equal to the 

number of tiff images (Fig. 6). 

 
Fig.6. Selected bands are selected 

 

The final import of data is the use of the 

Convert format command, resulting in GeoTIFF 

images. The data conversion window is shown in 

Fig. 7. 

 

 

 
Fig.7. MODIS Data Conversion Window 

 

The next step after data transformation is the 

direct classification of the image of Borodyanka 

district using the OpenCV computer vision library. 

This process is conventionally divided into three 

stages: 

1. image recognition; 

2. Visualization; 

3. Export results. 

In a system where the Microsoft Visual Studio 

program has been pre-installed and the OpenCV 

computer vision library is connected (Fig. 8), the 

previously converted GeoTIFF image has been 

downloaded. This image is stored in OpenCV in 

matrix form. For this, the Mat class is used as the 

main class for working with images in OpenCV [11]. 

 
Fig. 8 Microsoft Visual Studio Workspace window 

 
 



In this case, we uploaded the first channel of the 

image. Similarly, we download the remaining 

channels on August 30 before the fire and the same 

channels as of September 5, after the fire. As a 

result, we get a 14-channel rectangular matrix of 14 

elements. 

To set up decision tree [12] and validation of 

the results, information is needed about the areas 

burned during this period. This is done by 

performing pixel-based operations. 

The next step is to recognize the image through 

its classification using the ensemble of decision 

trees. 

The process of post-processing of the image is 

then performed. Operations of mathematical 

morphology are used to correctly recognize adjacent 

pixels of burned areas 

The results of this processing are shown in Fig. 

9. 

 
а 

 
b 

Fig.9. The results of processing a picture of a fire 

with a fire in Borodyanka district (the specified 

colored areas are damaged) a) to the morphology, b) 

after morphology 

 

An error matrix has been calculated to assess 

the classification's quality. The last step was to 

export the results to a file with the extension tif. 

Table 1 provides the calculated error matrix for 

the decision tree tree ensemble. 

 

Table 1. 

Error matrix for ensemble of decision trees 

 Estimated territory 

class, pix. 

Not burned Burned 

Real class 

territory 

Not 

burned 

124367 52654 

Burned 343 11589 

  

Using the ensemble of decision trees, 97% were 

found. Thus, according to the image of MODIS, the 

burned part of the territory of Borodyanka district is 

9% of the picture. 

Also, in Figure 10, a self-constructed image 

with outline areas of fires is given. 

 
Fig.10. Constructed image of Borodyanka district 

with contaminated areas damaged by fire 

 

To verify the effectiveness of this technique, an 

uncontrolled classification of the same image was 

performed in parallel in the Erdas Imagine software 

package. The classification results, even after 6 re-

classification, gave poor results. The resulting image 

contained a lot of noise. A similar classification of 

the image in Erdas Imagine takes several times more 

time. 

 

Conclusions 

In this work, MODIS space images were 

processed using decision tree and computer vision 

library to identify areas damaged in the Borodyanka 

district of Kyiv region in 2015. 

It is determined that the damaged area of the 

Borodyanka district is 11589 pixels, or 9% of the 

processed image. 
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