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Abstract: The article is devoted to the issues of interpretation of satellite
images with high spatial resolution for creating large-scale agricultural maps.
It gives particular attention to visual interpretation. Despite the facts that in
recent year’s machine based methods of interpretation have been developed, the
visual method is still an accurate and reliable method for interpreting aerial and
satellite images.
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Axyooe I'.3.

Cmapwiuit npenooosamenv Kagheopwt «I eode3uu u 2eounghopmamurxu)

Hayuonanvnutii ynueepcumem Y3zoexucmana umenu Mupzo Ynyzoeka

TEXHOJOI'UA JEHNMUO®PUPOBAHUS KOCMUYECKUX CHUMKOB
IS CO3JAHUS KPYITHOMACIHITABHBIX
CEJBbCKOXO3SMCTBEHHBIX KAPT

Annomayun. Cmamvsi noceaweHa B0NPOCaM  OeuUppuUposanus
KOCMUYECKUX CHUMKO8 C BblCOKUM NPOCMPAHCMEEHHbIM paspeuieHuem OJisl
CO30aHUsi KPYNHOMACUIMAOHBIX CeNbCKOXO3AUCMBEHHbIX Kapm. B Hem ocoboe
BHUMaHUe yoensemcs 8u3yatvHou unmepnpemayuu. Hecmompsa na mo, umo 8
nocieonue 200bl NOJIYUUNU PA3BUMUE MAWUHHbIE MeMOObl Oeuudpuposanus,
BU3YANILHBLL MemOO 00 CUX NOp OCMAemcsi MOYHLIM U HAOEHCHbIM MemoOOM

oeuudpuposarus aspo- U KOCMU4ECKUX CHUMKOB.
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Knrwouesvte cnosa: xocmuueckuii CHUMOK, 8U3YAlbHOE Oeuudpuposarue,
Kaaccugurayus c obyyenuem, kKiaccuguxayus 6e3 ooyuenus.

One of the most important and complex processes in creating large-scale
maps of agriculture based on remote sensing materials is the analysis of images.
Analyzing or interpreting aerial or satellite images means recognizing objects on
the ground according to these images, determining their qualitative and
quantitative characteristics [1]. Several methods of interpretation of aerial or
satellite images are distinguished. A number of sources present two methods of
interpretation: visual and digital methods. In these sources [6, 2] the term
interpretation is often used in relation to the visual method (visual image
interpretation). Digital or automated methods are usually called image analysis
or classification.

The visual method of interpretation of aerial and satellite images is the
most accurate and reliable method, which is carried out in office and field
conditions. Human eye, brain, experience and intuition serve as the main means
of interpretation in this method. At the same time, it is necessary to use technical
means that expand the capabilities of the human eye, including computers,
equipment that allows stereoscopic vision. In this case, instrumental visual
interpretation is performed. In the visual interpretation of aerial and satellite
images, objects on the ground can be recognized by their direct signs, such as
shape, size, contrast, color, shade, and texture. If it is not possible to interpret the
objects in the place by their direct signs, they can be identified by the filler
signs. Placeholders can be used to indicate the location of objects and their
relationships. Field work is carried out when it is not possible to interpret the
objects on the spot in office conditions directly or through supplementary signs
[4].

In order to create large-scale agricultural maps, it is necessary to know all
agricultural objects and their characteristics in order to visually interpret satellite

images. Due to the fact that normative documents on the visual interpretation of
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images have not been developed in our republic, it IS necessary to use
"MHcTpykuust 1o JemuppupoBaHUIO  adpO(OTOCHUMKOB U (POTOMIIAHOB B
Macmtabax 1:10 000 w 1:25 000 jnus 1menedt  3emiieycTpoiicTBa
roCyJIapCTBCHHOIO ydeTa 3eMelb W 3eMenbHoro kamacrpa' [3] will come.
According to it, the following are the interpretation objects for creating
agricultural maps: boundaries of administrative units, boundaries of different
farms (farms and peasant farms), land use boundaries, rural settlements,
communication routes, hydrography and hydrotechnical structures, agricultural
land, forest and shrublands, etc.

The process of visual interpretation is carried out in the following main
stages: preparatory stage, image enhancement stage, in office interpretation and

in field interpretation (Fig. 1).
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Fig. 1. Technological scheme of visual interpretation of agricultural objects

The preparatory stage includes the processes of collecting, systematizing,
analyzing, and preparing for use of legal, cartographic, engineering and
economic data and materials necessary for the territory of the object.

Digital aerial images can be enhanced by changing their pixel brightness
and spectral characteristics. This, in turn, can facilitate the visual interpretation

of images in office conditions. Synthesis of images taken in different spectral
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ranges (band combination), image fusion (pansharpening) and application of
different indices (such as NDVI) are performed in order at this stage.

At the stage in office interpretation of satellite images for the preparation
of large-scale agricultural maps, all agricultural objects on the site of the image
are interpreted according to direct and complementary signs, as well as using
auxiliary materials. Interpretation is carried out in the GIS environment, using a
pre-prepared orthorectified image. In this case, interpretation is carried out in the
following stages: identification, familiarization and interpretation.
Simultaneously with the interpretation, all the objects in the place are digitized.

Objects that cannot be reliably interpreted in office conditions are
clarified and interpreted in field. Similarly, in field interpretation, the changes
that occurred in the place due to the passage of time between the photography
and interpretation processes are also interpreted in an instrumental way.

In recent years, the direct digital acquisition of remote sensing data, the
expansion of the capabilities of software for data processing, including GIS
software, led to the development of methods and algorithms which allows to
partially or fully automate the process of their analysis. Currently, in practice,
classification is used as the most common method of analyzing remote sensing
data [4, 2].

Classification of satellite images refers to the process of determining
whether each pixel in digital images belongs to one or another type of spatial
objects based on certain statistical criteria [6]. In the automatic classification of
images, the spectral brightness of pixels is based on a statistical criterion. In this
case, the images are automatically divided into groups according to the spectral
brightness of the pixels in them, that is, according to their spectral
characteristics. Pixels with the same or close spectral brightness values are
grouped into single groups.

Informational or spectral classes are used to classify aerial and satellite

images. Informational classes mean objects in a place that need to be determined
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on the basis of images, that is, various land categories, buildings and
hydrographic objects. Spectral classes include a group of pixels that have almost
the same brightness in a certain spectral range.

According to classification, supervised and unsupervised methods are
distinguished [4, 2].

The essence of the supervised classification is that the operator selects
several reference sections belonging to certain informational classes from the
image and uses the brightness value of the pixels in them as a sample. Later, by
comparing the brightness value of all the remaining pixels in the image with the
value of the pixels in the reference plots, it is determined whether they belong to
one or another class. Supervised classification can be performed using
algorithms such as minimum distance, parallelepipeds, or maximum likelihood.

In unsupervised classification, pixels with similar spectral value are
automatically divided into arrays or clusters, that is, cluster analysis is
performed. In this case, the classification is carried out by spectral classes. Then
the operator analyzes the description of spectral classes (clusters) and
determines whether they belong to one or another informative class. Various
algorithms can also be used for performing unsupervised -classification.
Examples of these are K-means and ISODATA algorithms.

The following figure shows the technological scheme of classification of

agricultural objects in supervised and unsupervised methods (Fig. 2).
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Fig. 2. Technological scheme of classification satellite image
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It should be noted that classification of satellite images in supervised and
unsupervised methods does not provide sufficient accuracy. This is due to the
fact that these methods are based on pixel analysis, in which the images are
analyzed only by the spectral characteristics of individual pixels, and on the
contrary, the characteristics of objects such as geometric shape, size and texture
are not taken into account. This, in turn, can lead to incorrect classification of
pixels with spectral values close to each other, but belonging to different
informational classes. Especially images with high spatial resolution cause
inconvenience in analysis. Therefore, it is desirable to use object-based methods

in the automatic analysis of space images with high spatial resolution.
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