
HAL Id: hal-01562750
https://inria.hal.science/hal-01562750v1

Submitted on 17 Jul 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Research on Farmland Information Collecting and
Processing Technology Based on DGPS

Weidong Zhuang, Chun Wang

To cite this version:
Weidong Zhuang, Chun Wang. Research on Farmland Information Collecting and Processing Tech-
nology Based on DGPS. 4th Conference on Computer and Computing Technologies in Agriculture
(CCTA), Oct 2010, Nanchang, China. pp.345-350, �10.1007/978-3-642-18336-2_42�. �hal-01562750�

https://inria.hal.science/hal-01562750v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


ResearchResearchResearchResearch onononon FFFFarmlandarmlandarmlandarmland IIIInformationnformationnformationnformation CCCCollectingollectingollectingollecting
andandandand PPPProcessingrocessingrocessingrocessing TTTTechnologyechnologyechnologyechnology BBBBasedasedasedased onononon DGPSDGPSDGPSDGPS

Weidong Zhuang1, Chun Wang1,

1 College of Engineering, Heilongjiang Bayi Agriculture University,
Daqing, China

E-mial: 81nd@163.com

Abstract.Abstract.Abstract.Abstract. In order to realize the farmland information pinpointing acquisition,
this paper has conducted the technology research for farmland information
collecting and processing based on the DGPS. According to the precision
agriculture’s demand which agricultural condition information should be made
positional, fast, precise, continuous acquisition, system uses the DGPS receiver
and the touch-screen computer, uses Microsoft Access database and uses Visual
Basic 6.0 to establish the application program, which used in the farmland
information acquisition and processing. According to the farm land contract's
demand, the method is established by using DGPS receiver to survey and
drawing for field length of side and the area, which was applied in the farm and
the effect was good. The result shows that this technology had very good
usability.

Keywords:Keywords:Keywords:Keywords: DGPS, information collecting and processing, area survey,
precision agriculture.

1111 IntroductionIntroductionIntroductionIntroduction

The application of Precision Agriculture can change the traditional agriculture of
extensive and managing mode, essences the farmland homework, reduces the
production cost, protect the ecological environment, increase economic benefits. GPS
(global positioning system) and GIS (geographic information system) is the key
technology of precision agriculture, and it is in large quantities of application in
agricultural production [1-8]. This article is aimed at the need that is the measure of fast
farmland. The system uses differential signals of the DGPS receiver, develop
application software for receiving and dealing with GPS data, farmland circumference,
measuring and calculating the area of land and drawing, in order to improve the
efficiency of information acquisition and farmland quality, reduce cost, and easy work.
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2.12.12.12.1 RRRReceivingeceivingeceivingeceiving thethethethe GPSGPSGPSGPS datadatadatadata

GPS receiver usually adopts the provisions of NMEA 0183 data output of information,
It is should be at least two GPS positioning data that contains GGA and RMC. The
computer can receive data form GPS receiver by port RS - 232, and will locate data
income with MSComm control. The GPS data is analyzed, and some information is
got from GPS receiver such as latitude, longitude of the receiving antenna and
differential information, satellite number, speed, etc.

2.2.2.2.2222 LimitingLimitingLimitingLimiting averageaverageaverageaverage filteringfilteringfilteringfiltering

Limiting average filtering are refer to the recent data which each time the sampling
arrives to carry on Limiting processing first, then carries on average filter processing.
It is advantage that it can eliminate the accidentally appears pulse interference which
can cause sampling value deviation. Because the data obtained from DGPS receivers
in the positioning information which includes velocity information, and the speed
information can be used for limiting average filtering in the field survey, so as to
improve the accuracy of the measurement. A position’s information for the field of
sampling point, can use speed v is smaller than setting threshold VT, in n times
average point positioning information as the measured value, Formula is as follows:
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2222....3333 ProjectionProjectionProjectionProjection transformationtransformationtransformationtransformation

Because the GPS receiving data is three-dimensional coordinates, but，it usually uses
the plane rectangular coordinates in the actual survey. Therefore it must be carried on
the coordinate transformation. For actual surveys the application, WGS-84 ellipsoidal
coordinates, which use latitude and longitude, should be transformed to the plane
rectangular coordinate system according to 6 degree or 3 degree belt projections. Now,
Gauss-Kruger or UTM projection is often be used, they belong to the horizontal axis
of the Mercator projection. When the central meridian coefficient of length m0=1, it
called the Gauss projection. When m0=0.9996, it called the UTM projection. It should
be pointed out that when farmland cross standard project belt, the unique central
longitude should be established for the all fields in same projection zone.
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3333.1.1.1.1 FarmlandFarmlandFarmlandFarmland perimeterperimeterperimeterperimeter

IF we know two points coordinates（ 11 , yx ）、（ 22 , yx ） , The distance of two
points dAB can be computed with the plane distance formula, Formula is as follows:
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Under the situation of every of farmland vertex coordinates （ kk yx ,
） , farmland

perimeter P formulas is as follows:
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3333....2222 FarmlandFarmlandFarmlandFarmland areaareaareaarea

In consideration of undulating plot, plot is flat polygon farmland, In the case of

measuring every farmland vertex coordinates（ kk yx ,
） , Farmland area can be

available of plane deformation formula to calculate , formulas is as follows:
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Note: 11 xxn =+ ， 11 yyn =+

(4)

If the farmland vertex is clockwise arranged, its area S is negative, When it is
arranged for counterclockwise, its area s is positive[9]. Therefore, the area can be
calculated from absolute S, then all the farmland area is positive number.
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According to the precision agriculture’s demand which agricultural condition
information should be made positional, fast, precise, continuous acquisition, we
develop the application software .system uses Visual Basic 6.0 to establish the
application program and uses MSComm controls and the DGPS receiver, uses
Microsoft Access 2000 database to store location data. uses ADO database
connection[10]. Software should finish the function that the GPS receives processing
information, farmland area, perimeter of measurement, storage data and calculated
data and drawing, the block diagram storage etc. The function of software diagram is
to see figure 1. The development of software is operated as figure 2.The database for
the measurement data of land is in table 1.

The main of the program

Receiving and processing
GPS information

Length area measurement

Measurement and storage
data

Reading
measurement
data

Calculation and
drawing

Storage of
diagram

Fig.Fig.Fig.Fig.1111.... StructureStructureStructureStructure ofofofof softwaresoftwaresoftwaresoftware systemsystemsystemsystem



Fig.Fig.Fig.Fig.2222.... DDDDemonstrationemonstrationemonstrationemonstration ofofofof SoftwareSoftwareSoftwareSoftware

TableTableTableTable 1111.... Example of field survey data.

ID Date Time Longitude Latitude
1 09-06-27 11:02:41 125.1583 46.58145
2 09-06-27 11:05:52 125.1581 46.58743
3 09-06-27 11:08:38 125.1659 46.58799
4 09-06-27 11:11:39 125.1660 46.58150

5555 AreaAreaAreaArea measurementmeasurementmeasurementmeasurement testtesttesttest andandandand applicationapplicationapplicationapplication

5555.1..1..1..1. AreaAreaAreaArea measurementmeasurementmeasurementmeasurement testtesttesttest

In order to test the performance of the system in June 2009, using AgGPS 332
receiver, the touch-screen vehicle carries the computer and the MSA2 satellite signal
is to test the DGPS area measurement that chooses 3 quadrilateral plot in
Heilongjiang Bayi Agriculture University campus, it is tested by 3 replications
respectively. Measuring results in table 2.
It can be shown from the table 2, area measurement using DGPS is repeated well and
measurement error is very small. Furthermore, with the increase of measuring plot
area, the measure of the relative errors is decreased. It can completely meet the
requirement of agricultural land area.



TableTableTableTable 2222.... Measurement and analysis of DGPS area

Location 1 Location 2 Location 3
Circumference
/m

Area
/m2

Circumference
/m

Area /
m2

Circumference/
m

Area
/ m2

1 137.3 1096.3 185.3 1988.6 2570.9 409723.4
2 137.1 1093.2 185.4 1985.4 2571.8 410017.6
3 137.7 1102.9 185.6 1991.0 2572.4 410221.4

Average 137.4 1097.5 185.4 1988.3 2571.7 409987.5
Maximal
relative
error/%

0.24 0.50 0.09 0.15 0.03 0.06

5555....2222.... AreaAreaAreaArea measurementmeasurementmeasurementmeasurement applicationsapplicationsapplicationsapplications

From June 2009 to October 2009, according to the land contracting requirements of
one of the agriculture company in Qiqihar, heilongjiang province, China. AgGPS332
and the software is used for the measure the farmland area which was 22817 hm2.
Using software and the DGPS receiver compared with traditional method of using
altazimuth and meter rule that the first is measuring speed, high accuracy and the
application effect is very good.

6666 CCCConclusiononclusiononclusiononclusion

The Satellite different signal high-precision DGPS receiver in agricultural production
is widely used in the field, Such as farmland surveying and mapping, soil sampling,
fertilization, crop growth, production monitoring etc. According to the demand of
agricultural production units, using DGPS receiver, touch screen, the development of
the farmland information collection and processing software can improve the
efficiency and quality of the farmland information acquisition, reduce costs and the
difficult work..
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