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Abstract:

Recent traceability requirements create necessity of orga-
nization of the food production process in the completely
new way. This way of production organization is typical rat-
her for large industry, than for traditional way of work at the
rural areas. This fact generates tensions as well as resistance
of the farmers, especially farmers working in traditional way.

This paper presents new ideas of industrial application
of automation standards and methodologies for reliable,
robust and user-friendly food traceability system. Due to
the high level of automation and application of industrial
IT solutions together with multimodal data transmission,
presented traceability system can be implemented in tradi-
tional food production farms and operated intuitively by
personnel without specialized training. As a result appli-
cation of presented system will significantly reduce ten-
sions and resistance connected with implementation of
new technologies in traditional food production farms.

Keywords: food traceability, transportation monitoring,
telemetry.

1. Introduction

Nowadays food producers on the European Market
need to fulfil very diversified requirements. These re-
quirements are connected with quality control systems
such as IS0 22000 incl. HACCP, IS0 9001/9002 and ISO
14000 [1]. Moreover, producers have to strictly follow
different European Directives. It should be indicated that
there are at least 17 different directives, including Direc-
tive 64/433/EEC (Fresh meat), Directive 71/118/EEC
(Poultry meat), Directive 92/46/EEC (Milk and milk pro-
ducts) or Directive 93/43/EEC (Hygiene of foodstuffs).
Moreover, producers have to also fulfil local law and
standards, e.g. in Poland milk must fulfil requirements of
PN-93/A-86034/03 standard.

As a result food production for many European enter-
prises seems to be more legal and dministrative than
technological problem [1]. Moreover, this problem is very
important especially for SMEs - companies up to 100
employees as well as for farmers producing food in the
traditional way. For example administrative and legal
problems were reported as the most painful problem for
+BIALUTY” Company, leading producer and exporter of
potatoes from Mazovia region.

As a result development of the technical solutions
supporting proper application of quality standards and
directives seems to be one of the most important task for
engineers and quality assurance specialists [2]. These
solutions are necessary to ensure competitiveness of

small and medium enterprises. Moreover in the EU new
member states and candidate countries, which are recen-
tly introducing EU directives and quality standards,
development of specialized IT systems for this purpose
may create possibility of avoiding bad practices together
with cost reduction. It should be indicated, that costs of
implementation of IT solutions supporting quality mana-
gement and traceability systems for SMEs may be par-
tially covered by structural funds.

2. Integrated production monitoring and tra-

ceability system

The most important idea from the point of view of
system development is connected with the fact, that all
quality systems and legal requirements are based on the
similar data from the process of food production [1].
As a result IT system integrating data from production
process and generating reports accordingly to the needs,
can cover requirements of all quality systems (HACCP, ISO
9001 etc.) as well as may generate reports connected
with directive's requirements. It should be indicated,
that such automated production monitoring and trace-
ability systems are widely used in large industry, espe-
cially between car and electronic equipment producers.
An example of the structure of production monitoring
and traceability systems for food production SME is
presented in figure 1.
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Fig. 1. General diagram of the structure of food production
monitoring and traceability system in SME.

Presented system has to integrate:

e dataoninput of the process, such as data about feed,
fertilizers or vaccines. These data may be determined
by scanned bar codes of containers with raw
materials.

e data from the food production process, including
process parameters as well as unexpected or extra-
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ordinary events. This part of system is typical for pro-
duction monitoring systems well developed in other
areas of industry.

e data on the output of the process such as numbers
and content of containers together with data of the
recipients of the food.

On the other hand it should be indicated, that food
production monitoring and traceability system must be
extremely reliable, due to the fact, that it contains very
sensitive data. Malfunction or collapse of such system
would lead to significant economical losses for the
company, due to problems with fulfilling of the legal
requirements for the production.

Moreover monitoring system has to be user-friendly,
because users at the rural areas have very limited IT
background. This feature of the system may be provided
by automatization of the system, including application of
the bar-code scanners or RFIDs. Moreover, automatic
system operation would reduce labour-consume and cut
running costs of the SME.

Third problem connected with practical application of
the food production monitoring and traceability system
is connected with the fact, that such system has to be
very flexible, to fulfill different legal requirements and
requirements of different quality systems. Moreover
these requirements may be modified during the time of
system operation. As a result it is necessary to ensure of
the possibility of system remote servicing - to enable
updates due to the changes of user needs or legal
requirements.
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Fig. 2. Simplified flow of the information in the proposed
system.

In figure 2 the simplified flow of the information in
the proposed system is presented. Generally food pro-
duction in the company is distributed on the large area.
As a result so data transmission is the most important
(and the most sensitive) part of food production moni-
toring and traceability system. To provide satisfactionary
level of reliability and to reduce running costs of system
operation, combined modes of data transmission have to
be applied. These modes have to cover the low power
radio, GSM/GPRS, Internet and satellite data trans-
mission.

3. Data transmission modes: possibilities
and threats
Each mode of data transmission has it own advantages
and disadvantages. These features of data transmission
methods have to be considered by both users and cons-
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tructors of food production monitoring and traceability
system to guarantee its optimal use.

Low Power Radio transmission is based on the well-
known and reliable technologies. It is cheap, everyone
can use it, there are no running costs, and transmitters
are cheaper each year, user-friendly and malfunction
resistant. Well known is also flexibility of the LPR trans-
mission systems where different configurations are pos-
sible, as well as easy integration with sensor and measu-
ring equipment. A disadvantage could be only small range
of radio transmission, which is operating up to few hun-
dred meters [3].

Service called GPRS (General Packet Radio Trans-
mission) is a break through solution in data transmission
via GSM network. The most important feature is charging
not for the time of handled connection but the amount of
transferred data. Next new feature is possibility of con-
nection “one to many” instead “peer to peer”, which was
only available in traditional systems. Next advantage
comparing to traditional CSD (Circuit Switched Data)
mode used in e.g. telephone modem connection, is avoid-
ing a need of proceeding a long and complicated proce-
dure for data channel establishing [4].
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Fig. 3. Schematic block diagram the GPRS data transmission
from the remote to the cental node [4].

The above-mentioned features create new possibili-
ties for utilization of GPRS transmission in monitoring
systems where data is transmitted relatively rarely, in
small amounts. Schematic block diagram the GPRS data
transmission from the remote to the cental node is pre-
sented in figure 3. As it is presented, data transmission
via GPRS utilizes similar technology to transmission via
Internet. With GPRS, the information is split into
separate but related "packets" before being transmitted
and reassembled at the receiving end. Packet switching
means that GPRS radio resources are used only when users
are actually sending or receiving data. Rather than dedi-
cating a radio channel to a mobile data user for a fixed
period of time, the available radio resource can be con-
currently shared between several users. The other advan-
tages of GPRS data are: flexibility, not limited by dis-
tance, which is long opportunity for development of pan-
European systems, low price-transmission on 20 km costs
the same as transmission on 1000 km, reliability when
reaching GSM operator is possible. It should be men-
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tioned as an disadvantage that some rural and not
urbanized areas are not covered by GSM network.

Satellite communication is based on the few satellites
placed on the circumeaerth orbits. Round-the clock com-
munication between any two points on the Earth (beyond
the polar area) provide three stationary satellites, located
on angular distance 120° at the altitude 35 800 km.
Normal transmission in case of the movable vehicles is
working on the 12/12/14 GHz band [5]. Surely the advan-
tage of the satellite data transmission is its reliability,
because it is the most advanced technology in data trans-
mission science. Figure 4 presents range of the currently
working satellites. It is clearly shown that the satellite
I0R covers all  Europe. Europe is also partially covered by
AOR-W satellite. The possible problem of such kind of
applications could be only the high price of the modules
as well as price for the continuous transmission.

Transmission via Internet is cheap, fast and reliable
from every place on the earth. It is also very easy to use
for each final user because of that aggregated data can be
presented on every WWW browser anywhere on the world.
Main disadvantage of this way of data transmission ais
necessity of the specialized infrastructure. However this
disadvantage is constantly reduced due to wide appli-
cation of cable-less networks such as WiFi (according to
IEEE 802.11 standards) networks.

Fig. 4. INMARSAT satellite data transmission system
coverage [6].

4. Conclusion

Food production for many European enterprises starts
to be more legal and administrative than technological
problem. This problem is very important especially for
SMEs. As a result the development of the technical solu-
tions, supporting proper application of quality standards
and traceability directives, seems to be one of the most
important tasks to ensure competitiveness of small and
medium enterprises in the EU and on the global market.

All quality systems and legal requirements are based
on the similar data from the process of food production.
As a result IT system integrating data from production
process can generate reports and cover requirements
of all quality systems (HACCP, ISO 9001 etc.) as well
as it may generate reports connected with directive's
requirements.

Data transmission is the most important (and the most
sensitive) part of food production monitoring and
traceability system. To ensure its reliability and cost-
effectiveness, different (and combined) modes of data
transmission should be carefully considered.

ACKNOWLEDGMENTS
This work was partially supported by the Polish Ministry of
Science and Higher Education and by German Ministry of
Science and Education.

AUTHORS

Roman Szewczyk*, Katarzyna Rzeplifnska-Rykata and
Wojciech Winiarski - at Industrial Research Institute for
Automation and Measurements PIAP, Al. Jerozolimskie
202, 02-486 Warszawa, Poland. Fax: +48 22 8740209.
E-mail: rszewczyk@piap.pl

Eckart Kramer - Fachhochschule Eberswalde, Friedrich-
Ebert-Strale 28, 16225 Eberswalde, Germany. E-mail:
ekramer@fh-eberswalde.de.

* Corresponding author

References

[1] E. Kramer E., “EU Legislation for Food and Feed Hygie-
ne, Requirements for Process Management and Tracea-
bility in Primary Production”. In: Proc. Int. Conf. “Tra-
ceability And Monitoring In Food Production”, TRACE-
FOOD'06, 22™-24" February 2006, Warsaw, Poland.

[2] E. Kramer, R. Szewczyk, K. Rzeplifiska, “Integrated Sys-
tem for Critical Parameters Monitoring of Food Sto-
rage”. In: Proc. Int. Conf. on Future of Food Engineering,
26"-28" April 2006, Warsaw, Poland.

[3] I.Tatsuo, RF Technologies for Low-Power Wireless Com-
munications, Wiley-IEEE Press, 2001.

[4] M. Glifski, R. Szewczyk, “Utilizing of the GSM/GPRS
technology in monitoring of the distributed techno-
logical networks”. In: Proc. Int. Conf. AUTOMATION-
2002, 20"-22" March 2002, Warsaw, Poland.

[5] A. Wieczynski et al., “Integration and Comparison of
Mobile Radiocommunication solutions: EUTELTRACS,
INMARSAT-C, - D+ and GSM for hazardous goods Moni-
toring over the east-west transport corridors in Euro-
pe”. In: Proc. of the Int. Conf. AUTOMATION'99, 18"-20"
March 1999, Warsaw, Poland.

[6] http://broadband.in

Articles




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /TUR <>
    /HEB <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


