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Pilotless aircrafts are in a plant-grower

Aim. To create pre-conditions for deployment of pilotless aircrafts in the newest technologies of
agriculture in Ukraine. Methods. An analysis of tasks of hardware, synthesis of technical decisions,
laboratory and field researches, is from determination of rational parameters of pilotless aircraft. Results. The
structure of basic scientific and technical tasks to realization of organic agriculture and bringing of biologics is
worked out in the system of defence of plants. Basic descriptions and rational parameters of pilotless aircraft
are certain for monitoring of the state of sowing and bringing of biologics, and also efficiency of his use.
Conclusions. Introduction in the agroindustrial complex of Ukraine of the specialized pilotless aircraft with
certain rational parameters for the air monitoring of the state of the field and bringing of biologics from
defence of plants creates terms for passing to the industrial production of organic goods.
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In modern agriculture the problems of economic and ecological plan appear all sharper, and for 100 last
the the coefficient of efficiency of the use of soil at the industrial conduct of agricultural production diminished
from 4 to 1,5-2 times.

The decision of problem of providing of humanity quality foodstuffs in the conditions of worsening of the
ecological state of natural environment requires complex alteration of agriculture on biopower basis and
passing to organic agriculture [1, 10].

The production of organic foodstuffs in the world grows constantly. For today the volume of this market is
estimated in over 55 milliards of euro and annually grows almost on 5%. The circle of countries that have a
corresponding legislation in industry of organic agrarian production broadens - presently such countries
already 84.

An aim of researches is creation of pre-conditions for deployment of pilotless aircrafts in the newest
technologies of agriculture in Ukraine.

Results of researches. Realization of the system of organic agriculture foresees the decision of wide
spectrum of scientific and technical tasks, in particular to monitoring of the state of the field on all stages of
production of agricultural goods, providing of the locally-dosed till of characteristic areas of the field,
application of high-efficiency organic fertilizers, biological methods of defence of plants [4, 9], the use of
biological types of fuel is for the productive and domestic necessities of AlK (rice. 1).

Monitoring of the state of the field after realization can be divided into pin with soil and distance. RMON,
in turn, can be remote - with application of facilities of space-based, and near - with application of facilities of
the surface or air basing [2, 8].

Field monitoring by means of facilities of air-based, or, otherwise speaking, the near aeromonitoring
comes true by means of nitaneHux in air space facilities with the specialized equipment set on their side for
registration of parameters of the state of the field.

Rice. 1. Structure of basic scientific and technical tasks to realization of organic agriculture

The Radioguided models of pilotless aircrafts (BJ1A) for today are optimal facilities of air-based for
registration of micueBusHauyeHux parameters of the state of the field [3].



The specialized equipment is set onboard airplane and contains a device for realization of survey of
surface of the field (video camera, spectrometer), equipment of the system of micueBm3HayeHHs and
equipment of record of information.

During implementation of process of monitoring of the state of the agricultural field of BJIA moves above
the surface of the field on a certain height and on the set trajectory, a survey device carries out the survey of
the field surface, and the geographical system of positioning ("'CI1) fixes the coordinates of trajectory of flight
of airplane (rice. 2). After realization of monitoring information from a load map is passed on a computer,
where treatment of the got information is by means of the special software. Quality of picture of the field
surface depends mainly on the parameters of survey device and from TexHiko-ekcnnyaTtauiriHux possibilities
of aircraft, that is why there is a requirement in the choice of optimal facilities and devices for realization of
monitoring of agricultural lands.

Rice. 2. Aviation monitoring of agricultural lands

Before a survey equipment that is used onboard facilities of air-based for registration of micueBnaHaueHmx
parameters of the state of the agricultural field, such requirements belong: to have a high discriminability that
gives an opportunity to form the quality pictures of surface of the investigated field; to have a large cruising
radius for the unimpeded transmission of signal to the registration module;

to have small weight, to minimize the problems of balancing of means of air-based. There is a far of
aepodoTtoobnagHaHHsA, that answers certain requirements, for example video camera of Mini DV 80:
videoformat - AVI; expansion - 7207?480; frequency of shots - 30 ¢ - 1; format - 3:4.

The output of the field surface can come true both in a plan, when an optical axis of survey device is in
perpendicular position in relation to the surface of soil and in a prospect, when an optical axis of survey
device is under a certain corner to the surface of the field.

Pictures in a plan quality enough recreate the picture of ryctotn of vegetation on the surface of the
investigated field, where the greater and less thickness of vegetation is clearly visible on his area. On
information of such picture it is possible to be set by a question about reasons of unevenness of cover of
vegetation for the areas of the field and to define, what factors she appeared under act of. The pictures got in
a prospect embrace the large areas of the agricultural field. After such pictures it comfortably enough to
determine the thickness of sowing on large territories of agricultural lands and conduct research by means of
spectrology.

The effective use of micueBusHaueHnx parameters of the agricultural cultures got by means of
doTosigeosiiomkn of the field surface foresees creation of electronic database to that it is needed to bring in
obtained information about accordance of certain color of the field areas to certain physical and chemical
properties of soil and plants, according to information of pictures to classify zones with different ryctototo of
germination of plants after reason of influential factor that predetermines the unevenness of vegetable
canopy. With the aim of construction of electronic database it is needed to conduct spectral calibration for
comparative description on the areas of the field with the different colors of picture. In particular, to define
variations of areas with different maintenance of nourishing elements, height and ryctoty of pedicellate mass
of the grown cultures, and also to register areas the fields, staggered by illnesses and wreckers, artificial and
natural factors.

A biological method of defence of plants is one of basic factors of effective development of organic
agriculture. Thus power equivalent of expenses for defence of plants by preparation of entomologist in 5-7
times less comparatively with chemical pesticides.

One of the most difficult scientific and technical tasks that require a decision at the industrial use of
biological facilities of defence of plants is providing of them effective bringing (rice. 3).

Presently in the conditions of Ukraine by the basic means of biological method of fight against wreckers
both on the fields and in gardens, there is Tpuxorpama that provides inhibition of wkogounHHocTi complex of
dangerous wreckers, such as: nigrpusatodi and nucTorpuaydi CoBKW, BOTHiBKWM, GinaHu, moni, garden
nuctokpyTku and others like that.

The prime price of the hectare of agricultural lands treated by Tpuxorpamoto largely depends on a
transmitter on that a device is assembled po3sceneHHsa. Use of traditional surface and aviation technique -



tractors of class-1,4, airplanes of AH-2, helicopters WE-2, the carrying capacity of that in hundred one times
exceeds the deadweight of device of poscenenHs together with the necessary supply of biological material in
him, results in considerable Hego3aBaHTaxeHHs of these facilities (approximately on 95-98%). The analysis
of the known technologies and technical equipments of monitoring of the state of the field and industrial
po3ceneHHa of Tpuxorpamu gave an opportunity to draw conclusion about perspective of the use of the
pilotless aircrafts equipped by modern facilities of remote-control. In the collaboration of HYBIl of Ukraine, it
is created HTTY "KIMI" and HHL "IMECI™ and prepared to the wide productive tests the radioguided pilotless
aircraft of BJ1A "A-1" (rice. 4) for aeromonitoring of the field and posceneHHs of Tpuxorpamu in the stage of
imaro, id est Tpuxorpamm that is contained in the eggs of grain-growing moni. The pilotless aircraft of "A-1"
belongs to easy BJ1A with GTOW 5 kg For the improvement of transporting into place of implementation of
works the construction of airplane is executed by demountable - wings are dismantled. The start of airplane
takes place from a hand. Landing of airplane comes true by means of supporting ski on the surface of the
field [5, 6]..

Rice. 3. Structure of basic scientific and technical tasks of bringing of biologics
Rice. 4. A pilotless aircraft of "A-1" is with the variable norms of bringing of biologics for defence of plants
Basic technical descriptions over and rational parameters of BJ1A "A-1" are brought in a table. 1.

Technical descriptions and parameters of GJ1A "A-1"

Description of HauyeHHsi of oTyxHicTb electric motor, kWBT1,0Mace of the having a special purpose
loading, kgooh 1,5 Bugkicte of aircraft, km/ha800ouinbHa working height of flight, m506'em of working
bunker, cm3 500MicTkicTb of biological material, g200lNpoaykTuBHICTbL po3ceneHHs of Tpuxorpamu, and/by
hours60

Technologies of continuous or local posceneHHa of Tpuxorpamm can be used thus. Continuous
po3sceneHHa of Tpuxorpamu is executed in the mode of autopilot with establishment of the set width of the
processed area, height of flight, zone of turn and set norm. In case of necessity of local posceneHHs of
Tpuxorpamun the system of operative management of bringing of technological material variable norms is
used with the use of equipment for the estimation of intensity of vegetable cover on the certain area of the
field. N'yctoTa of pedicellate mass of the grown cultures, and also areas the fields staggered by illnesses and
wreckers are registered by corresponding primary transformers (to the ultraviolet, infra-red and other) at
previous flight. With the aim of construction of electronic database spectral calibration is conducted for the
receipt of comparative description on the areas of the field with the different colors of picture.

Advantage of such technology of bringing consists in technologicalness and timely and even po3sceneHHi
of biologic at any state of the field surface, in particular taking into account configuration of the field, ryctotn
of vegetation, cells of the increased quantity of wrecker.

Considerable advantages showed the conducted accounts of damage of plants of corn a butterfly on
areas with bringing of Tpmuxorpamn. On the experienced areas of damage of stems and cobs presented from
20 to 13%, and on a control area - over 70% plants (46% stems and 26% heads)[7].

Conclusions

Ukraine has favourable natural and climatic terms and scientific and technical providing for an effective
production ecologically of clean products of plant-grower in the system of organic agriculture.

Introduction in the agroindustrial complex of Ukraine of the specialized pilotless aircraft for the air
monitoring of the state of the field and bringing of biologics from defence of plants creates terms for passing
to the industrial production of organic goods.

Rational parameters of the worked out pilotless aircraft : flight mass is to 5 kg, power of electric motor - 1
kW, the having a special purpose loading is to 1,5 kg, volume of bunker - 500 cm3. For implementation of
technological process : speed is not more than 80 km/h, an expedient working height of flight is a 5 m,
productivity - over 60 hectare/by hours
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