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Abstract: This article discusses methods that allow you to determine the size of 

the damaged data image, the number of channels, as well as the method of storing the 

image itself. Only with the known size and storage method of the image it is possible 

to recover the data, to open the image itself. Although the open image cannot restore 

the image completely, but most of the data is known. Further analysis of already 

opened images allow restoring the data completely. 
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МЕТОДЫ ВОССТАНОВЛЕНИЯ ПОВРЕЖДЕННЫХ ДАННЫХ 

ДИСТАНЦИОННОГО ЗОНДИРОВАНИЯ ЗЕМЛИ 

 

 Аннотация: Данная статья рассматривает методы, которые 

позволяют определять у поврежденных данных размеры изображения, 
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количество каналов, а также способ хранения самого изображения. Только при 

известных размерах и способе хранения изображения возможно будет 

восстановить данные, то есть открыть само изображение. Хотя открытое 

изображение не может полностью восстановить изображение, но большая 

часть данных будет известна. Дальнейший анализ уже открытых изображений 

позволит полностью восстановить данные. 

 Ключевые слова: дистанционное зондирование Земли, изображения, 

поврежденные данные, методы восстановления, преобразование Фурье, способ 

хранения данных, размеры изображения. 

 Recently, fires are a frequent phenomenon. Unfortunately, it is difficult to 

prevent a strong fire. And if there is an opportunity to identify a fire at an early stage 

or to identify dangerous areas where fires often occur to monitor them?  

 Remote sensing is the acquisition of information about an object or phenomenon 

without making physical contact with the object thanks to ground-based, aviation or 

space means. Remote sensing helps to obtain information about the Earth’s surface 

nature, a condition of its air and water covering and on its geographical field. 

 Thanks to remote sensing images that shoot the same area for a long time, it is 

possible to detect dangerous area, as well as important to restore damaged remote 

sensing data. 

 There are various restoration methods that basically enhance images by getting 

rid of noise or adding sharpness [1, 2, 3]. Some methods to restore the image but these 

algorithms are quite narrow and provide only specific information [4, 5, 6]. It is 

difficult to create a universal method of recovering corrupted data. If there is a damaged 

image, the first step is simply to open it. It is already possible to extract the necessary 

information from the open image. If the information is insufficient, it is necessary to 

develop the algorithm, which will bring to the original image or restore completely. 

 To open an image, you need to know the size of the image, how the data is stored, 

and the number of channels. There are three main ways to record data in multichannel 

images [7]: BIL-channels are divided by lines, BIP-pixel recording of spectral channels 

and BSQ-per-channel recording. Knowing the alternation of pixels, the test image is 
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stored in all possible ways of data storage: BIP, BIL and BSQ. Next, the Fourier 

transform is applied to the data and the truncated spectrum is taken. If there are peaks 

on the truncated spectrum, then the storage method is BIP, otherwise the data goes 

through a second Fourier transform. If again there are peaks in the image, then the 

storage method is BSQ, if not, then BIL. The block diagram of the algorithm is shown 

in Figure 1. 

 
Figure 1. Determining how data is stored 

 Knowing the method of data storage, we proceed to the next step –  

determination of the number of channels and the size of the image. Knowing the data 

storage method, initially the test image is also saved by all possible data storage 

methods: BIP, BIL and BSQ. Next, the Fourier transform is applied to the data. 

According to the data from the Fourier transform, it becomes possible to see one of the 

image sizes (the maximum peak in the image) in an image that has a BIL storage 

method (Figure 2). This size, which corresponds to the number of columns in the 

image, will later be marked as L. In images saved by BSQ and BIP, neither the image 
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size nor the number of channels can be seen. Truncated Fourier spectra consisting of 

each hundredth reference of the complete image are considered. On the truncated 

spectrum stored by BIP, peaks are represented, dividing this spectrum into segments, 

the number of which corresponds to the number of channels for the image – K (Figure 

3). Also, if we consider the truncated spectrum of BIP, it becomes possible to see the 

length of the segments into which the peaks are divided, which is one of the image 

sizes (Figure 3). This size, corresponding to the number of lines of the image, will be 

denoted as M. At this stage, the Fourier transform for an image having a BIP storage 

method, all dimensions are known. Since there is a number of channels K and one of 

the image sizes M, it becomes possible to find another image size L. to do this, it is 

necessary to analyse how many bytes this image occupies, then divide the full image 

size by the number of channels K and one of the known image sizes M. Thus, the 

second image size L can be obtained for the data having a BIP storage method. 

 
 

 
Fig.2. One of the image sizes (L) in an image that has a BIL storage method 

 
Fig.3. Number of channels for the image – K image that has a BIР storage method 

 
 For further analysis, the data of the Fourier transform spectrum undergo another 

Fourier transform, we obtain the double Fourier transform from the final image. 

According to the double Fourier transform, on the image stored by BIL (Figure 4), it 

becomes possible to see the second size (the first is not a zero peak) of the image M.  
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Fig.4. Second size of the image M that has a BIL storage method 

 

It turns out that for the image having the method of storing BIL, all sizes are known. 

Since one of the image sizes L and the other of the sizes M are known, if the total image 

size is divided by L and M, then the number of channels K becomes known. We 

consider the complete double Fourier transform of the truncated spectrum, which also 

represents every hundredth count.  The spectrum for the truncated double Fourier 

transform, saved storage, BSQ, it is possible to see the peaks, which as for BIP, the 

truncated Fourier transform, divide the image spectrum by the number of channels K 

(Figure 5) and the length of the segments is one of the image size M (Figure 5).  

 
Fig.5. Number of channels K that has a BSQ storage method 

 

It turns out that all sizes of the image having the storage BSQ are known. 

Knowing the number of channels K and one of the sizes M, it becomes possible to 

obtain the second image size L if the full image size is divided into M and K. The block 

diagram of this algorithm is shown in Figure 6. 
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Fig.6. Determination of image dimensions 

 
 During the research, the automated methods of remote sensing data recovery are 

developed, which allow us to determine the storage method, the number or channels 

and the size of the image. These methods are tested on different images obtained from 

different satellites, which may indicate reliable data to be obtained from the corrupted 

data. 
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