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Integrating Automated Process Data Acquisition 
in Agricultural Information Flows
Information is increasingly becom-
ing a valuable resource, not only
for „information driven plant pro-
duction“ in precision farming, but
also for the daily management of
business and documentation tasks
in farm work. The process data
gathered during “machined” farm-
ing processes are of importance,
too. Preliminary systems for pro-
cess data acquisition are already
available on the market. Research
work for data acquisition systems
[1] and analysis [3] started in 1999
and is being continued in the joint
research project pre agro. Based on
an architectural concept for data
exchange in agriculture, various
solutions are being developed to in-
tegrate the information originating
from automated process data ac-
quisition.
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With the growing volume of data and in-
formation the demand for data trans-

fer is increasing, too. To use once obtained
data for different applications is one of the
driving factors. Standardised interfaces are
playing a key role and therefore the data
transfer format agroXML was proposed for
agriculture [2]. To automate the industrial
data transfer, web services are gaining im-
portance and can also be seen as a solution
to automate data flow in the agribusiness va-
lue-added chain [4]. To open up this poten-
tial also for intra-farm processes, especially
for precision farming, a service architecture
for data exchange in agriculture was devel-
oped in the joint research project pre agro
[6]. Distributed services, which are available
via the internet, are coupled to a web service
client, which is integrated in the Farm Ma-
nagement and Information System (FMIS)
of the farmer. Thus data and functionality are
linked to the farmer’s software.

Integration of process data

For an integration of process data into this
architectural concept certain steps are re-
quired to be worked out:
• data have to be recorded directly during the

execution of work, according to the infor-
mation demands of precision farming

• and they have to be transferred to a data
processing system without manual jobs to
be done by the farmer.
• The data have to be analysed, aggregated
and prepared for further use.

• The FMIS of the farmer needs mechanisms
and tools to retrieve the data and work with
them.

Agricultural Process Data Service

To use process data and the information,
which is generated via different analysis me-
thods, an Agricultural Process Data Service
has been implemented [5]. This is one of the
components to test the proposed architec-
ture. Its design is depicted in Figure 1.

Data acquisition on machines is done by
data loggers. One was developed according
to the definitions of the TaskCotroller in the
ISOBUS-Standard (ISO 11783). On the pro-
ject farms commercial data acquisition sys-
tems are used, too. In time intervals between
one and sixty seconds, GPS-data (time, lo-
cation) and machine data (vehicle speed and
engine rpm, fuel consumption, position of
hitches, application volume, etc.) are record-
ed. 

For data transmission between machine
and server Bluetooth and GSM are used.

After the transmission to the server, data
are pre-processed and stored in a data base
(PostgreSQL). Data analysis is done directly
on the data base using stored procedures,
which can be programmed in a special data
base language but are also controllable from
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external programs. With the supplement
PostGIS the data base is able to process spa-
tial information. E.g. the assignment of re-
cords to a certain field is executed with func-
tions on the data base. The so far developed
algorithms for analysis are able to aggregate
data to work processes and actions by a step-
wise generation of additional information,
out of the raw data. Even the different stages
of multiphase processes with repeated inter-
ruptions of work, e.g. to fill the tank of a
sprayer can be detected and displayed. By
the aggregation in the described way, data
are prepared for a fast access.

To avoid direct access to the data base for
data retrieval two different mechanisms are
implemented. A website is used as a direct
and graphical interface to the user. It is get-
ting data dynamically from the data base.
The user can navigate through the different
farming processes via linked tables to get at
the end the analysis of a process or download
a specifically generated agroXML file. As a
second mechanism a web service interface
was configured according to the proposed
architecture. Communication to the web ser-
vice interface is done by farm management
software, where a software component with
an agroXML-client was integrated (by agro-
com). The delivered information is used by
the software to display the new farming pro-
cesses as proposals for new records. Addi-
tionally the corresponding locations of the
process data and field boundaries can be vi-
sualized. 

Potentials

Via the implementation of the analysis of
process data as a service, the advantages of
this architectural concept can be opened up.
Farming processes can automatically be
booked in to farm management software.
Frequently needed data can be stored on the
local computer of the farmer (like the tem-
porary files in a web browser). The original
process data only have to be transferred in
certain applications, but even there not ne-
cessarily. E.g. the pre-processed data can di-
rectly be delivered to a special web service
for creating yield maps. In this application,
the order with instructions for creating the
yield map and the resulting map are trans-
ferred via the internet account of the farmer.
The further data retrieval to accomplish the
generation of the yield map is done in back-
ground via cascading web services. Proces-
sing and storing the data on a server enables
a time and location independent access to the
data and opens various fields for data usage.
Additionally the resource-intensive data pro-
cessing steps as well as the backup system
are provided by the process data service.
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Conclusion and outlook

So far the tests have confirmed the suitabili-
ty of the proposed solution. By the integra-
tion into a service architecture for data ma-
nagement in agriculture new opportunities
for handling and usage of data are establish-
ed. For a successful introduction of such an
information model standards are required.
agroXML offers here the basis for first im-
plementations. But for realizing the different
interfaces for the different applications 
more efforts in standardization are necessary
especially at an international level. Using
web services with standardized interfaces
agriculture benefits from a lot of the advan-
tages. These are offered by today’s informa-
tion and communication technology and al-
ready prevail in industry. The farm manage-
ment software is getting the role of a bridge
to a pool of services with data and functio-
nality, which can be connected via standard-
ized interfaces (Fig. 2). This enables an indi-
vidual adjustment of information processing
and data transfer to single farm situations.
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Fig. 2: Farm management software as entry to distributed service architecture in agriculture
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