phase of 5-7 and 10-12 corn leaves. The greatest value of the height of the
plants (231,4-303,9 cm) was in variants where two-time of foliar nutrition by
microfertilizer "Ekolist Monozink" was used in the phase of 5-7 and 10-12 corn
leaves. Growth of plant height, in comparison with control, is 5.4-16.2 cm.

Keywords: corn, hybrid, plant height, microfertilizer, bacterial drug,
nutrition, maturation group, growth regulator
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Abstract. Illuminated results of experimental shooting of plantings of
plants using UAV, with further calculation of graphic data in the software
environment MathCAD .The analysis of the use of different channels of
shooting, also the decision about the filtering of received images from third-
party objects, especially the ground, is presented. Such results are obtained:
mathematical software MathCAD can be used effectively for the analysis of
graphic data obtained during monitoring of UAV plantations. When organizing
an image from third parties, especially the soll, it is expedient to use the data
on all measuring channels at the same time. The green channel is sufficiently
informative to recognize areas that do not correspond to plants.

Keywords: remote monitoring, UAV, unmanned aerial vehicles,
vegetation cover, spectral shooting, MathCAD software, filtering of images

Introduction. Compared to satellite solutions, the use of unmanned
aerial vehicles (further UAVs) for remote monitoring of plantings fundamentally
provides new opportunities, since it allows to shoot efficiently, regardless of
clouds, with high resolution. Due to the low cost of the equipment, such
solutions are available even for small farms or private enterprises, but
specialized software for processing data today is a significant problem that
limits the widespread adoption of these technologies. Therefore, the
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investigation of the possibility of using the standard mathematical software for
solving problems sensing data processing tasks obtained from UAVSs is
relevant, which was the purpose of the work.

Analysis of recent researches and publications. Currently, different
software is used for processing spectral data and calculation of stress indexes
[1, 96-97]: ENVI 4.0 software was used to processing satellite data, besides
which ERDAS, ER Mapper, PCI (EASI / PACE), TNTmips, and others are also
on the market. In [2, 407-410] was used Matlab software to processing data
from UAV. In [3, 28-31] the image analysis was performed with Gnu-R, using
the package “pixmap” to processing data from digital camera. In [4, 31-33] the
image analysis was performed by own software LD which calculated the
average value for the pixels. In [5, 28-32] was designed Multi-modal data
acquisition (MMDAQ) software to interface with the NDVI sensor, the digital
camera, the range finder.

SlantView, which was specialized developed for UAV, provides the ability to
filter data, while simultaneously several filters can be used for separation soil apart.
SlantView software was developed for Slantrange, which uses 4 channels, but is
not adapted for RGB shooting photographs, although the optical range is also
informative for determining the state of plants [6, 62-64].

Materials and methods of research. As experimental data for the
research, used photos of wheat crops were grown during the vegetative stage
entering the tube, received on May 19, 2017, at the experimental station of the
department of agrochemistry and quality of plant products of the NULES of
Ukraine [7, 266-267] (Fig. 1).

Fig. 1. Photo of the experimental field of wheat of the winter, where the
plots: G - ground road, O - the plot without fertilizers (control), 1 - the
recommended fertilizer rate is introduced

In addition to the experimental sections of the stationary field (see Fig.
1), the shaded area of the soil at the margins of the field (not shown in Fig. 1)
was additionally considered, as it is possible to fix the photos of areas that are
in the shade from the plants. For analysis, the relevant sites have been cut
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and stored individually by Microsoft Office tools. For the creation of spectral
stress indexes in the first stage, the parameters of the filters were determined,
that is, the values of the spectra corresponding to the soil and the shaded soil.
At the second stage, was calculated the average value for each channel after
filtration.

Results. Data was computed using the MathCAD software (version
14.0.0.163). Such software is quite widespread in Ukraine and provides a trial
period of use, that is, it is accessible to customers. The text of the program for
calculating the red component for the first section is shown in figure 2.

] - aew e B2z u Wem s Py e v Pl
ORIGIN,= 0
M:= READRGB( *D:\17_05_19DJIO0104_1.jpg") Image file name and location
0 1 2
cols{ M)
W= =——— u: rows( M) 0 85 80 99
; M=]1 75| 92| 107
red component 2 55 86 98
Rl := submatrix{ M.0.u - 1,0.w) 3 53 81
nl rows{R1)
0 1 2
ml = cols(RI1) - 1
0 85 80 99
t:= 0,255 S
Ri=(1 75 92| 107
GiS{nl ,ml ,R) := | for t= 0255
e : 2| ss| 86| 98
\ 3 53 81
for 1£1.ml
for ml
X qreen component
ke—k+1 fR =t % -
t ¢ 1.) Gl = submatnix{M,0,u - 1,w.2w - |)
2 &k
' ) blue component
B« submatnix(M.,0,u - 1. 2w 3w -~ 1)
R 1:=GIS{nl ml Rl)

Fig. 2. Program for calculating the distribution of color constituents for a
RGB image file

With the READRGB command (“filename"”), the matkad creates a
matrix, the number of rows that corresponds to the number of pixels of the
image on vertically, and the number of columns is three times larger than the
number of columns horizontally. The first third of the columns corresponds to
the intensity of the red component, the second to the green, and the third to
the blue. The integrity of color components in RGB format is measured by
integers and varies in the range 0 ... 255. The presented program converts a
submatrix corresponding to a certain color of an image into a table, the first
column of which corresponds to the intensity of the color component, and the
second to the number of pixels with the corresponding intensity of the color in
the image. The results are presented in figure 3. For the rest of the colors and
areas of the calculation is done in a similar way.

As can be seen from the data presented, the intensity of the color
components for the soil corresponds to a range of 150 ... 175, and for the soill
in the shade - 10 ... 20. The program for calculating the intensity of the channel
by the mean value is shown in figure 4.
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Fig. 3. Distribution of the pixel brightness of the image for areas of the
image
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Fig. 4. Program to calculate the value of the data channel filtered

Since each pixel of the image has three components of the color, in the
proposed filtration scheme, if one of the component parts of the color was
recognized as non-responsive to the plant, then it was not calculated. Based
on the results obtained, the intensity of RGB for the fields with the introduction
of the recommended norm of mineral fertilizers (1) and without fertilizer (0)
was {78: 109: 84} and {103: 120: 106} respectively. When filtering solely from
the data of their own channel, the following results were obtained: {83: 109:
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88} and {114: 120: 117} respectively. So, soil filtration can be most effectively
implemented through the green channel. Such a range of changes in the
values of color constituents, due to different state of mineral nutrition, is quite
sufficient for use in creating spectral indices for UAVS.

Discussion. Mathematical software MathCAD can be used effectively
for the analysis of graphic data obtained during monitoring of UAV plantations.

When organizing an image from third parties, especially the soil, it is
expedient to use the data on all measuring channels at the same time.

The green channel is sufficiently informative to recognize areas that do
not correspond to plants.
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AocBia BUKOPUCTAHHA 3ACOBIB MATHCAD AnA AHANI3Y AAHUX
BiA BMNNA Wwoao AMCTAHUIMHOIO 30HAYBAHHA NOCIBIB

H. A. MNMaciyHuk, O. O. Onpuwko, [1. C. Komapuyk, B. O. MipowHuk

AHomauina. [JocnidxeHHs  wWo00  MOX/IU8OCMIi  8UKOPUCMAHHS
cmaHdapmHo20 MameMamu4yHo20  poepamMHo20  3abesredyeHHs  Ons
gupiweHHs1 3ada4y 0bpobku daHuUx ducmaHuiliHo2o0 30HOyBaHHS, rMPo8edeHO20
3a dornomoeoro BI1J1A, € akmyansHumu. Memotro pobomu 6yro obyucrieHHs y
npozgpamHomy cepedosuwi MathCAD epagpiyHux OaHux, ompumaHux y
ekcriepuMmeHmarbHil 300MUI POC/TUHHUX HacaOxeHb 3a Ooriomoeoro BIIJ1A.
lNpedcmaesrneHi aHasi3 8UKOPUCMAHHS PIi3HUX KaHarige 3UOMKU, a makoX
pileHHss wodo inbmpauii ompumaHux 306paxkeHb 8i0 CMOPOHHIX 06’ekmis,
nepw 3a ece, rpyHmy. OmpumaHi maki pe3ynbmamu: MamemMamuyHe
npozpamHe 3abesrnedyeHHs1 MathCAD moxHa eghekmusHO suKopucmosysamu
0na aHarnidy epagidyHux daHux, ompumaHux nid 4ac MOHIMopUHay rocigie 3a
ooriomozoto BlJTIA. 3a opeaHizauii ginempauii 306paxxeHHs1 8i0 CMOPOHHIX
efieMeHmig, nepw 3a ece, rpyHmy, 0ouiribHO suKopucmogysamu 0aHi 3a eciMma
8uUMiIpro8anibHUMU KaHanamu OOHo4YyacHo. 3erieHul KaHas € 0ocmamHbOo
iHbopmamueHUM Ol po3ri3HagaHHs1 OINIIHOK, WO He e8idrnosidaromb
pocrnuHam. Ompumani pe3yribmamu MoXymb 6ymu eukopucmaHi 3a aHarsisy
OaHux OucmaHuiliHo20 MOHIMOPUH2Y POCIIUHHUX HacaOXeHb, a MmaKoX Yy
po3pobui  crieujanizoeaHo20 npoepamMHO20 3abearieyeHHs1 Onsi  Mmakux
OOCJTIOXKEHb.

Knroyoei cnoea: ducmaHnuyitiHuti MmoHimopuHe, BI1JIA, 6e3ninomHi
nimanbHi anapamu, pPOC/IUHHUU MOKpue, creKkmpasibHa 3U0MKa,
npozpamHe 3abesneqdeHHss MathCAD, ¢pinbmpauyisi 306pa>keHHs1
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OMnbIT NCMNOJIb3OBAHUA CPEACTB MATHCAD ANA AHAJIU3A
AAHHbIX OT BIJ1A No ANCTAHUMOHHOMY 3OHANPOBAHUIO
NMOCEBOB

H. A. MacnyHuk, A. A. Onpbiwko, 1. C. Komapuyk, B. A. MUPOLWHBLIK

AHHOMauus. UccnedosaHusi 803MOXXHOCMU ucriosib308aHuUs
cmaHOapmHo20 MamemMamu4yecKo2o rpospaMmMHoO20 obecriedyeHusi Oris
peweHusi 3ada4y obpabomku OaHHbIX OUCMAaHUUOHHO20 30HOUPOBaHUS,
rnposedeHHo20 ¢ nomowibto BI1J1A, akmyarnbHbl. Llenbro pabomsi bbin1 pacyem
8 npozpammHou cpede MathCAD epacuyeckux OaHHbIX, rOJSTYYEHHbIX 8
3KCriepuMeHmarsibHoli CbeMKe pacmumersibHbIX Hacax0eHuli C MoOMOWbHO
GrJIA.  [MpedcmasneHHble aHanu3 UucCrofb308aHUs pPasfuYyHbIX KaHasoe
CbEMKU, & maKxe peuweHue o ¢unbmpauuu rnosyYeHHbIX u3lobpaxkeHud om
nocmopoHHUXx 0bbekmos, npexde ece2o royebl. [lonydeHbl credyrouwjue
pesynbmamsl. Mamemamu4deckoe rpoepammHoe obecrniedeHue MathCAD
MOXHO 3hgheKmu8HO ucronb3oeame 07 aHanu3a 2paghuyeckux OaHHbIX,
rosly4eHHbIX 8 Xx00e MOHUMopuUHaa rocesos ¢ rnomowbto bBI1JIA. [llpu
opeaaHusayuu unbmpayuu u3obpaxxeHuss om MOCMOPOHHUX 311EMEHMOS,
rnpexoe ecea2o Mo4Yebl, UerecoobpasHo ucrnonb3oeame OaHHbIE 10 B8CEM
usMepumeribHbIMU KaHanamu OOHOB8pPeMEHHO. 3eneHbll KaHas docmamoyYyHo
UHGbopmamueeH Orisi pacrio3HasaHusi y4acmkoe, He CO0meemcmeyruux
pacmeHusm. [lornyyeHHble pe3ynbmambsl Mo2ym 6bimb UCMOb308aHbl Mpu
aHanuze  0aHHbIX  OUCMAHUUOHHO20  MOHUMOPUH2a  pacmumersibHbIX
HacaxO0eHul, a makxe 8 paspabomke crieyuanu3uposaHHo20 rpPospamMmmHO20
obecrieqyeHusi 0 makux uccriedogaHud.

Knoyeeblie cnoea: OuCMaHUUOHHBLIU MOHUmMopuHe, bBIJIA,
6ecnunomHsble silemamesibHbIe annapamsbl, pacmumesibHbIl [MOKPO8.,
crnekmpasibHasi CbeMKa, npozpaMmMHoe obecneyeHue MathCAD,
¢unbmpauusi uzobpaxeHus
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