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Abstract. Some problems in preparation of transport and field operations on large Bulgarian farms by using GPS
and Google earth are discussed. The experimental investigations were carried out in experimental fields of the
Institute of Agriculture and Seed Sciences (IASS) “Obraztsov chiflik” — Rousse. Hardware configuration —
single Ashtecl2 GPS receiver, GPS antenna, notebook computer, Garmin 205 GPS receiver; software
configuration — system software GEOSURF SIZE1000 and Google earth software were used. The method of
field experiment includes the next basic steps: measurement the point coordinate of 4 corners of the field,
introduction of the work width of the work machine, distance between the GPS — work machine, outline of the
field, work course, calculating the distance and route choice between the field and the farmyard, calculating the
time for travelling and idle time. In the result of the field experiment a map for realization of transport and field
operations in the IASS “Obraztsov chiflik” — Rousse is designed.
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Introduction

Experience of the Bulgarian farmers in agricultural production, favorable natural factors and the
lack of serious pollutants, predetermine the successful development of agriculture in the country.
Despite the good conditions in recent years, there could some worrying trends be seen.

The continuing depopulation of rural areas and the aging population, lack of enough specialists
led to a sharp increase in the demand for labor per unit of cultivated area, which has a significant
impact on the quality and duration of the agricultural operations. As it is known the length and terms
of employment impact on the yields of different crops and the income derived from them [1].

Conduct of agricultural operations of large areas for a short time at the appropriate time is
difficult due to rapidly changing weather conditions. Because of that many farmers are forced to work
long hours at the appropriate time.

The quality implementation of mechanized processes of wider areas, lack of specialists are
problems, leading to demand for new solutions, such as the development and application of
information technology (IT) for precise performance and control of mechanized processes and the
development of simulation models WEB-based software and more.

With the introduction and implementation of new systems for precision agriculture, such as
Global positioning system (GPS), Geographical information system (GIS), using infrared cameras,
Google earth software etc., the implementation of transport and field processes such as plowing,
fertilizing, sowing, harvesting etc. would be done very accurately and efficiently.

In contrast of most EU countries where the use of GPS in agriculture is widespread practice, in
Bulgaria it is still at an early stage of implementation.

The reasons for this are attributed mainly to the lack of sufficient financial resources and limited
access of Bulgarian farmers to European funds before the integration of the country in the EU, the
slow pace of machine park upgrading, poorly conversance of the farmers about the benefits of these
technologies, the lack of qualified specialists in this area etc.

By way of transformation into modern and competitive agriculture many farmers are facing many
difficulties such as the use of existing material resources (equipment, people, warehouse), combined
with modern technology entrants.

From these studies it is found that there is a lack of comprehensive research relating to the
application of GPS in agriculture offering specific solutions to the needs of the Bulgarian farmers.
Studies related to the application of GPS and GIS are few and have a theoretical nature [2]. The
offering of GPS navigation systems and software from companies such as [3] does not take into
account the real financial possibilities of the Bulgarian farmers and qualifications of the staff.
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In view of the current conditions in Bulgarian agriculture, the farmers need a new integrated
approach for collecting, processing and management of information that ensure sustainable interaction
between the techniques involved, using the modern IT such as GPS and Google earth.

Materials and methods

The transport and field processes require executing of the work in short terms, engaging of big
number of machinery, many workers etc. Complex interaction between technical means, people,
natural conditions often leads to distortion of the sustainability of the operations and from there to
extention of the time for work. The lengthening of the time for work leads to the diminution of the
quality of agricultural operations, crop yields and income derived from them.

The development of IT and modernization of the agricultural machinery fleet are prerequisites for
sustainable management of mechanized transport and technological operations.

An important step in managing of the mechanized processes is collection, processing and
management of information for crops and the cultivation area, types of the operations, routes, work
shape of the field, a work course etc.

The experimental investigations were carried out in experimental fields of the Institute of
Agriculture and Seed Sciences (IASS) “Obraztsov chiflik” — Rousse. Hardware configuration — single
Ashtec12 GPS receiver, GPS antenna, notebook computer, Garmin nuvi 205 GPS receiver shown on
Figure 1; software configuration — system software GEOSURF SIZE1000 and Google Earth software
were used. System software (GEOSURF SIZE1000) was installed in the notebook computer. There
are three parts in the software: data recording, data estimation and graphic user interface (GUI) [4, 5].
Figure 2 shows the flow-chat of the software.

Results and discussion

This work presents two interconnected methods of collecting information through GPS and
Google Earth. When using Ashtec12 GPS receiver and guidance software the method of field
experiment includes the next basic steps: data recording as measurement of the point coordinate of 4
corners of the field by single Ashtec12 GPS receiver, introduction work width of the work machine,
distance between the GPS — work machine, work shape of the field, a work course. Data estimation
was to complete the data integrating and filtering, various data calculation, such as Kalman Filter (KF)
solution, position estimation, navigation data estimation, and farm data designing was also included.
By using Garmin nuvi 205 GPG the method includes measurements of the distance between the field
and the farmyard, calculating the time for traveling and idle time, insert routes on Google earth map as
it is shown on Figure 4 with the blue line. All collected data are input into an Excel file.

Single Ashtec12 GPS receiver

| —

Garmin nuvi 205 Note PC

Fig. 1. Hardware configuration
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Fig. 2. Flow-chat of the software of the guidance system

The coordinate points of the farm are got by matching a local satellite photo of Google Earth.
More than 2 correspondence points measured locally which are easy to find on a satellite photo are
inserted into the map to confirm the accuracy of the map. With using Google Earth software (When
unable to match with Vector map) the method includes selection of the point coordinate of 4 corners
of the field, impute data in Excel file and compared difference from the points of Google Map and the
measured points by Ashtecl2 GPS. The average offset and collect points of Google earth are
calculated. Then from the Google earth points, we can calculate correct points of the GPS coordinate.
The next stage is to export the data from Excel, modify the data in GEOSURF SIZE1000 as each farm
division is registered as filed points in the guidance system. The next step is drawing a cultivation area

map. Some results of the method app

lication are shown in Figures 3, 4.

a2 D = ) = £ e WMo
e BB & BIEE . B [ —1 R
— = P e ==
Ed Ermulocv207 H gi Do ®Cm 9 Arealp  [1000000014 Arsatio i @
- — (3 FE e e
e G s Ol =l
I3 i
. Gl =1 il o=
=
k) ‘Working dredtion @
/ K o e B
o &
e e
o |
o T
<
-
oty Delts | — | |
o o ————
x|
- ez S A Ee We Famttae e
el . B E—————————— ‘ Con Ciom |
il 1 ﬁ E 777777 we————————
dre= 93] | oo cen co | B e T o
Pt ¢ Sl e el
o f % ; (O = =
o
FE e e | s
Gl o= Y = e
T ¢ —
[ =
R U
s
o
it 2w
ko T = é
<

u

| owe ||

NS E—

odty

I diplay confimation message of every procedure

Fig. 3. Charts of the field using system software GEOSURF SIZE1000
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Fig. 4. Coordinate points of the farm and field area got by matching local satellite photo of
Google Earth and inserted route of Garmin

An important step after specifying the type of the crops grown, the number and type of processing
operations performed, navigational maps of individual fields, routes of movement of vehicles etc. is
drawing the map showing the fields, roads, buildings shown on Figure 5.
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Fig. 5. AutoCad field map of a farm

Conclusions

A method for preparation of mechanized transport and technology processes through the use of
GPS and Google Earth is proposed. The method has the following advantages: collection of the
primary data base by the use of cheaper GPS receivers and public available software, easy to
understand for a broad range of users, map-making depending on the specifics of the region.
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