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Grain production plays a significant role in the global economy. Cereal
grains are essential to our dietary needs, as well as for animal feeding and
industrial processing [1]. However, despite the development of science and
technology, a significant portion of the world's harvest is lost. According to the
International Food and Agriculture Organization, almost 10-15% of the grown
crop is lost during the harvesting and post-harvest processing processes.

Crop losses are inevitable at the stages of harvesting and post-harvest grain
processing, which include the processes of transportation, drying, packaging and
storage [2, 5]. Post-harvest losses of food grain occur both in quantity and in
quality. The presence of impurities in food grain significantly affects its class and
quality, as well as its preservation.

Modern economic and political realities predetermine the need to develop
new ways to solve the problem of preserving grain crops. Information technology
is one of the tools to achieve this goal. Today, the global trend in the field of
control and assessment of the quality of agricultural products is machine vision
technology. With the use of powerful computer systems, it is possible to monitor
the condition of grain products, assess the risks of plant diseases, recognizing
visual changes in these products [3, 6].

Among the available tools, we highlight computer vision solutions
combined with artificial intelligence algorithms, which have achieved important
results in identifying patterns in images. Despite the fact that conventional color
imaging systems can provide a number of basic features of seeds, such as area,
length and width, shape, surface color, such a system is unable to provide detailed
information about the composition, structure and other characteristics of seeds [3-
7]. Therefore, research of the spectral characteristics of grain materials look
promising. Instead of using three broad color bands of images showing the total
reflectance of red, green, and blue light, multispectral imaging provides calibrated
reflectance data at several discrete wavelength ranges spread over an extended
spectral range.

To study the spectral reflection coefficients of visible and NIR wavelength
from grain materials, we developed a laboratory device, the diagram of which
shown in Fig. 2. The laboratory device based on the use of multispectral sensors
AS7262 and AS7263, covering the visible range and part of the short-wave near-
infrared region (410-900 nm).
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As result of laboratory research, the values of spectral reflectance
coefficients at 12 discrete wavelengths obtained for different grain materials, such
as whole and crushed grain of wheat, barley, corn and non-grain impurities. The
obtained values of reflectance coefficients will be the basis for the development
of a machine vision model for the identification of grain materials.
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Fig 1. Schematic (A) and picture (B) of laboratory device to study the
spectral reflection coefficients: 1 — PC; 2 — Arduino Uno; 3 — digital multispectral
sensor; 4 — Petri dish with grain material; 5 — opaque screen; 6 — USB cable; 7 —
12C; 8 — waves of the near-infrared and visible ranges; 9 — rotating platform

Machine vision can provide accurate and efficient solutions to support
agricultural operations. In addition, machine-learning algorithms enable the rapid
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and accurate analysis of vast amounts of data, providing the means to implement
machine vision programs in agriculture.
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