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Rational use of mineral fertilizers in crop production has been 

particularly true in Ukraine in recent years. Obtaining high yields of cereals and 
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high-quality products is often not possible without ensuring the timely fertilizing 
crops. But in agrophytocenosis plants need nutrients, usually, which are not 
uniform for the entire field and often has random nature. Adding the necessary 
doses of fertilizers in accordance with the requirements of the plants is an 
integral part of precision farming technology. But today, new technologies 
require agrochemical research express methods. Classical methods related to 
chemical analyzes are not adapted to mass research, because of time-
consuming and may not always be applied but at the same time the actual 
period for fertilizer feeding is only a few days. An alternative to the use of 
chemical methods is the research of leaf diagnostics, when plant tissues are 
determined by means of problems in plant nutrition. Leaf diagnostics, in 
particular the definition of such vegetation indices like the NDVI, actively used 
in space research, which was true for large agricultural producers. Previously 
conducted the scientific research of the diagnosis leaves using a 
spectrophotometer [1], but the complexity of the equipment and problems with 
radio frequency correction become a serious obstacle to the mass adoption of 
these techniques. 

The appearance on the domestic market relatively inexpensive 
unmanned aerial vehicles (drones) with a flight altitude of several hundred 
meters gives farmers a fundamentally new research tool with fundamentally 
new features. For the use of drones when conducting diagnostic leaves is 
necessary to solve a number of technical problems on the methodology of this 
equipment's usage. The purpose of research - the study of drones' modes for 
monitoring the condition of the plant, providing them with nutrients, namely the 
study of the influence of the flight's height on the brightness ratios RGB 
planting. 

Experimental studies were carried out from 20 to 24 May 2016 in Kiev 
Svyatoshinsky district, Kyiv region (GPS coordinates are 50 deg 19 '49,00 "N, 
30 deg 24' 40,00" E). Flight altitude was determined from the readings of the 
control panel of the drone and manually was recorded in the journal of the 
experiment. The monitoring was conducted in the period from 14.30 to 17.30 
hours. Artificial lighting study sites has not been used. There has been usage 
of quadrocopter for the monitoring. The objects of monitoring were selected 
from field plots sown with winter wheat in the growing stage "earing" and a dirt 
road with a visually clear boundaries, the location of which was determined 
from the characteristic visual references. In conducting research drone was 
positioned approximately midway between the studied areas of the field and 
the road. 

The studies were conducted in the altitude range of 200 m. According to 
the passport the tool could reach a greater altitude, but in practice, at altitudes 
above 300 m discovered a problem with the control device, due, apparently, 
clogging noise control radio channel from the third-party sites, such as high-
voltage transmission line.  In addition, at altitudes above 200 meters there 
were difficulties in fixing guidelines for which were selected for the study areas, 
at the expense of achieving the upper limit of the resolution of standard 
cameras. Fixing the RGB values was carried out by regular PHANTOM 
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VISION FC200 digital camera with a resolution of 10.8 × 106 pixels. For 
research to improve the accuracy of the results manual mode was changed, 
the exposure time of the camera was automatically recorded in exiff file. 

In the experiments took into account the presence of shadows on the 
test section of the field from the clouds. Not allowed to study the subject that is 
partly in the shade. 

Soil in the monitoring zone was in dry air condition. The test section of 
the field road had no clearly defined humps and hollows, traces of puddles or  
vegetation. The road was previously used for the passage of heavy wheeled 
agricultural machines, in consequence of which the soil was compacted. 

Processing of the results was carried out in the laboratory using the 
proprietary software Land damage expert, described previously [2, 3]. In 
monitoring camera's digital zoom function was not used, the study section was 
selected in manual mode from a total picture. Official photo data was 
automatically entered in the exiff file and was read by on-line service [4].  
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Figure. The dependence of R luminance factor of the value  

of Light Value for the area in the field of wheat 
 

Figure shows the results of the relation between R luminance factor of 
wheat field and the magnitude of Light Value at different heights drone flight. 
As can be seen from the data, the dependence of the red component of the 
luminance factor of the magnitude of Light Value is linear (value adjusted r-
squared ≥0,992). According to G and B components the dependence also has 
a linear character. With increasing height of the drone above test site of wheat 
field the luminance values of coefficients is reduced, which is not observed for 
the studied area in a dirt road. This leads to the conclusion that the coefficients 
uniform brightness of the object stable in a range of heights up to 200 meters 
as the most suitable for remote-controlled drones class micro. For values of 
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Light Value ≤10,5 R value of the luminance factor, which has an 8-bit reached 
the boundary values and is no longer subject to change, which explains the 
stabilization at 253-255.  

In our opinion, there is a relationship between the coefficients of the 
brightness and the drone flight altitude due to the fact that the field is not 
uniform in the frame, in addition to plants and shade created by them, the lit 
ground gets into the shot.  

In this case, air dry ground considerably lighter than plants. With 
increasing distance between the drone and the resolution of the camera field 
capacity decreases, whereby the ground is fixed to a lesser extent and 
accordingly varies the average value of the luminance factor. Also worth noting 
is that the wet soil much darker than the plant and, accordingly, an inverse 
relationship is observed after the rain. Accordingly, for precise measurement of 
the brightness coefficients when leave diagnosis is necessary to filter sheet 
portions corresponding to the ground.  

The studies were conducted both in the clear sky, and in cloudy weather. 
In both cases, Light Source value indicated in the manual mode as an Cloudy, 
and Fine Weather. In the red and green components were recorded significant 
difference, the blue component in the case of the values of Light Source - 
Cloudy value B brightness ratio was significantly lower, which is undesirable for 
metrological reasons. Apparently, this is due to the conversion algorithms of 
initial information given in the JPEG format camera manufacturer. 

 
Conclusion 

1. The dependence of the brightness coefficients in the RGB color 
formation additive function from the parameter Light Value at altitudes up to 
200 meters is linear. 

2. In determining the brightness coefficients of plants for leaf diagnosis 
must be taken into account the presence of soil in the frame. 

3. With an increase in the influence of color on the ground monitoring 
the height of the brightness value of the coefficient is reduced. 
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