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Abstract: The article deals with RFID technology and its liempentation under real conditions. The paper famides

reader with RFID technology, functionality of RFtBchnology and its basic elemets. It offers a ceteppicture about
RFID technology. The main focus of this paper rigaideline for smooth and cost effective procddmplementation

this new technology into the production procesakmy into account real conditions. There arergefisteps to follow
to meet the requiremets and obtain all proposee@ftsrafter implemetation of RFID technology. Tipiaper helps to
avoid complications during process implemenatioREID technology.

1 Introduction

Data collection is important task to be performed t -
keep traceability especially in automotive induslknycase ," P #” p Reader
of recalls need to be immediately found the rootseaand I £,
identify amount of possible affected parts to profenal r1 1y

customers. Production data are also essential fpart [ S\ t\
evaluating and managing the systems and processes i \ \'\ B.\'L
general. It is a key element to know status of petidn @'\-‘ M ] ST Antenna

and on this bases make a decisions. ~ Kidl
. .

There are many methods and technologies for data Tag ~—_
collection. Considering pressure on cost reduction )
nowadays it is highly recomended to automate thegss e
of data collection as much as possible. Suitablalde % '
eliminate influence or work force on data collestiand
data flow. One of the most modern and effective
technologies for data collection and evaluatioRED
technology.

Computer

Figure 1 Thebasic components of RFID technol ogy

RFID tags — based on criteria such as memory type,
frequency, power supply type and design it is fbsdio
identify more types of RFID tags. In terms of meynae
2 RFID technology o distinguish read only tags which contain coded deatd
RFID is wireless technology which is focused onead/ write tags which is possible to overwritebial
automatic identification of objects and data cdife®  gchows frequency used for RFID tags with its
Acronym RFID refers to Radio Frequency Identlfloatl characteristics and the most common usage_ Ulgm h
RFID technology was used for the first ime duriegond  frequency is the most suitable frequency for RFID
world war for military applications. Scientists lagwork  technology applied in production field. It has rarig— 6
on a wider use of RFID at the end of th& 2entury. meters and it enables to achieve hight speed ofinga
Flgure 1 describes Concept of RFID teChnOlOgy WthAccording power Supply type tags are active’ pasand
consists from Electronic Product Code (EPC) plaiced semj passive. Active tags includes own energy sourc
microchip. Microchip together with antenna is atpalr  They are able to collect, evaluate and sendingdtite.
RFID tag which is fixed on objects of interest. RRBg  passive tag provides energy radio field which isienay
must be placed in electromagnetig field of rea®¥lD  antenna of reader. Passive tag can only reasedhs that
technology allows easily identify or count manyemtts they can only sending data saved in microchip. Semi
simultaneosly. passive tags has own source od energy but theptdase
it for communication with reader. Tags can havéedit
size and shape according the needs.
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Table 1 Frequency used for RFID tags

Frequency Characteristic Application

*  Range <50 cm
Low frequency * :;:’::fta volume at low s Attendance systems
125 —134 kHz +  Expensive * Chipsforanimals

* Readablethrough

liquids

* Range<lm
Highfrequency * Readable through * Smarts c_a_rds
13,56 MHz liquids * Traceability of

’ containers

*  Anticorrosive system
Ultra high frequency * Rangel-6m s  Traceability of
860 —868 Europe ¢ Highreading speed containers
902 —928 USA * Frequencyzone for EPC s Manipulation with
950 —956 Japan generation 2 luggage at airports

Reader—lt is a device to comunicate with tags. The pért investment but on the other hand it brings manyefien
reader is antenna that receives and transmiasd also return of investment. Suitable method ltletis
electromagnetic waves. The most important ar® decide about implementation of RFID is to doibess
directional, polarization characteristics, locatishape case. Business case should clearly define all adges
and size of antennas. Reader performs encodingdiier and benefits of implemetation on one side and sacgs
and store data from and to RFID tag. cost for implemetation on the another side. It lisoa
important to mention in business case servicetodséep
Server—itis a computer unit that presents data fremdee RFID technology working and in good condition.
[7]. Comparison of results in terms of cost for impletagon
RFID systems by collecting and displaying dataten t and savings after implementation give a clear péctbat
terminals provide a clear picture about entire potidn  helps easily to decide [10].
process in real time. It allows identifying prodoas
issues and supporting operational improvement. Build the team — Implementation of RFID like new
Importance of RFID takes a new dimension whetechnology into the organizaton standars has aefiaed
information obtained by RFID is applied into opévaal as a project. Every project need to have specialistved

application such as MES, ERP and etc. to meet all expectations and time scheduling. Eamn
Implementation of such technology brings manynembers need to be extremely focuse on RFID project
economic benefits such as [8]: implementation. They have responsibilities for piag,
- Easier stocktaking, designing and implementing of a project.The rigran
- Minimizing labelling costs, composition is a key factor for smooth project
- Simplification in data management and exchangemplementation. Members of team need to be engade a
- Improvement of inventory evidence. enthusiastic about project implementation and laése all

necessary knowledges.
To achieve listed benefits, it is necessary to detap

the implementation process of RFID technology. Concept of RFID within the processes- From range of
whole production processes is necessary to idekéfy
3 Steps to follow for successful processes where RFID technology will be implemerited

is extremly important to know this key processés the

Companies tend to face many issues to solve Whﬂjgta'ls' For conS|derat|0|_1 Is also to fmd out how
RFID is well implemented and set. Based on pralcticanlememat'on of RFID will influnce perfprmmg this
experiences it is possible to formulate logicapstehich 2Perations. In concept should be also define d teviag.

: I . : Tag can be hold on all objects produced or on pali
tge“clﬁni)sloz;?g:? ?rlllge;hh(;;/vﬂg)ors Zl?;ﬁl?éyzl)m plement trsv boxes where objects are gathered. Tag level infeen

amount of data that have to be managed and prgestt

It is recomended to draw a scheme shows how =pso
working with RFID implemented. In another wordsitma
concept of future state where processes are imgrbye
@plication of RFID technology.

implementation of RFID in production

Decision to make— At the very beginning stage is crucial
to evaluate the need of RFID in companie. Expemiati
from set up this technology must be very clear raefi
Implementation of RFID technology is cost intensiv
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implemented. Concept has to be shared with all
stakeholders such as [10]:

- Business management,

- IT department,

- Maintenance,

- Logistics,

- Production,

- Inventory management,

- End users.

Business case

l YES All of this parties need to agree about the conaaplt

in this way support the implementation. This isoals
accurate stage to do changes based on stakeholders
feedback that allows to minimalize cost in comparigith

doing changes after project implementation.

| Building a team |

| Make a Concept of RFID |

NO
Requirements document — Finished and approved
concept presents all requiremets and resourceseddsi
implement RFID technology into the production.
Requirements document should collect all of thiketified
tasks. It should be kind of check list where il what
need to be done and when. Inseparable part ofeswunt
document is also defined responsible team memioers f
perfoming the tasks. Main attention in requierement
documents should be focuse on software solution and
l hardware devices, type of RFID tags, networks,
| environmental factors, security concers and rdltghuif a
system. Usually additional softwares are not dbkiréor
companies. RFID technology could also run underaaly
existing software solution implemented in compaafier
certain modification.
This documents must be signed by all interestetigsar
L2 Requiremets documents represents a plan with time
| People training | scheduling involved for effective process of a ecoj
realization and it avoids future misunderstandings.

| Tag selection

| Equipment installation

¥
| Realization Pilot project |

The Tag selection— Today are planty of tags format on
market with wide range of prices depends on theage.
As was mentioned in previous chapter we distingtesh

different configurations and functional abilitie$ tags.
Pilot acceptance? Choose proper tag depends on many factors in ptioduc
The most important factors to consider are [6]:
YES - Material of interested object (plastic, metal,
fabric, wood and etc.),
- Part of object where tag is going to take a place,
- Temperatures which tag will be expose,

- Supposed distance between tagged object and

| RFID implementation reader,
- Durability requirements.
Another important factor to considere in selecting
A proper tag type is requirement on human readaltée da
) ) ) this case is sufficient to use tags printed withmbo
Figure 2 Flowchart of RFID process implementation readable text. Such solution represents back ugage

) o o when tag is not readable or data on label is damBye
_For scheme is sufficient to use existing layout ofnoice of tag also affects possibilities of tagakin and
paticular area where read points of tags will bgrientation. Tag can not interfere with manipulatir to

cause safety issue in production. To help holdomaghe
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object of interest in desired position there arenyna 4 Conclusions
accessories such as holder and cases availabledetm RFID technology presents future in automatic object

place. In case of temperature as a factor of enwviemt is  jdentification. It allows having real data at reithe
important to considere duration of tag exposure tespecially in nowadays when data driven is theskement
temperature. for effective productions and logistics processtsvever,

As aresult after consideration of all mentionettdes  RFID is not suitable for every application. Decisiabout
should be identification of one or more tags refév@r RFID implementation needs to be done based on depth
real conditions at production. In case of moreadié tags analyses. To obtain all benefits from implementthig
indetified need to be done comparison of selectf$ t technology and fast return of investment is esabnti
under real conditions. The tagS should be hOldh.]ﬂ:Dln smooth process of implementation_
the required pozition and orientation and run tigfothe RFID technology provides background for future

production. After testing tag will be expose tothader to  gevelopment. The aim is work with data collectedRByD
check if is still readeble and in good conditiBhis testing  and increases production excellence.

should be done repeatedly to check the durabifittag

affected by environmental factors.
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Equipment instalation — All devices idetified in concep
or requirement document will be in this stage ithsta
according layout specification. High requirementg a
imposed on IT and maintenace specialists and their
cooperation. During instalation is appropriate faimize
connection points and lenght of cables as muclossilge
because it is causes losses and instability ofstesy
Correct instalation influences the whole projectcass
during its lifetime.

People trainig — Depending on the purpose of data
collection by RFID technology there is still someople
who work with collected data. For those peoplesit i
important to provide a training to use software an
hardware devices to get desired outcomes.

Pilot project - Before finall implementation it is highly
recomended to do trial run of a system to prove i
functionality. It is last opportunity to do systethanges
without additional costs. Pilot project shows all
shortcoming that need to be eliminated. It is besdfware
and also hardware devices, connections and d%{i
collection. In terms of readers and antennas pitoject
proves their correct location defined in concepgioe an
opportunity to improve their ability to read tagy b
changing a location. During project pilot runpisssible
to see every competing signals in area which dactahe
quality of collected data and do modification faetter
future state. Real conditions have to be simulatenach
as possible during the trial. Suitable is also $teu
different scenarious that could appear in prodactinsee
how system react. On pilot project should partiepall
parties to provide a feedbeck for improving of agass.
At this stage is clear if expectation defined om trery
beginning could be meet [6].

Lesson learned— Lesson learned is common method to
end up any project. It is a tool that gather knogkes and
experiences from project implementation.This doaume
helps to be aware of similar mistakes and suppgortio
right decisions for future projects.

Review process
Single-blind peer reviewed process by two reviewers
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