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Aktivni RFID

Unikatni automaticka

identifikacni technologie

Diky rychlému rozvoji automatickych identifikacnich systémii a nastupu jejich komercionalizace
se uzivatelé setkavaji s novymi trendy v oboru aktivni RFID technologie. Velmi rychle se pritom
odbourava paradigma, Ze technologie RFID je draha, mlada a ¢as jejiho uplatnéni jeSté nenadesSel.

Tato inovativni technologie miize byt (a bude) pro
logisticky trh historickym meznikem urcujicim po-
catek doby, kdy samotné logistické spole¢nosti
a distribucni centra nabidnou svym zéakaznikiim
a partnerdim moznost sdileni RFID dat, a tim vy-
tvofi vzajemny dohled viech ziiGastnénych stran
nad kvalitou skladovani a piepravy zboZi. Ty firmy,
které nasadi technologii aktivniho RFID do svych
logistickych procesd, ziskaji nejen konkurenéni vy-
hodu, ale také moznost auditu vlastnich sluzeb,

vcetné kontroly nad prepravovanym zbozim i na
strané partnerd, jejichz sluzeb pfi prepravé vyuzi-
vaji (prekladisté, subdodavky...).

Aktivni RFID tag obsahuje oproti pasivnimu tagu
vlastni zdroj, vykonnéjsi procesor a vétsi pamét.
Diky tomu je schopen zpracovavat vice dat, vysilat
informace na mnohem vétsi vzdalenost a nezavisle
na Ctecim zaFizeni. Systém pracuje na frekvencich
433MHz, 868Mhz a 2,4GHz. Nejvyhodnéjsi fre-
kvenci je 868MHz, tato frekvence umoziuje pre-
nos dat i v ramci budov a skladd na velkou
vzdalenost. Cteci vzdalenost v budovéch se pohy-
buje mezi 25 a 40 metry, ve skladu aZz do nékolika
set metr(i. V otevieném prostoru komunikuje tag
se CteCkou na vzdalenost az nékolik kilometr(i. Diky
vlastnimu zdroji mize byt tag osazen i dalSimi mé-
ficimi zafizenimi nebo shérnicemi. Tag tedy umoz-
nuje napriklad mérit teplotu a vlhkost prostredi
béhem skladovani a prepravy.

Spole€nost active-id, s.r.o. v soucasné dobé do-
koncuje vyvoj jedine¢ného zafizeni pracujiciho na
principu aktivniho RFID pro vyznamného zakaz-
nika v oboru logistiky. Aktivni RFID tag vysila do
svého okoli sviij jedine¢ny identifikator, diky kte-
rému se vyznamné zjednodu3uje a zpresiuje fada
procesi pri skladovani, manipulaci a prepravé za-
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silky. Kromé aktivniho Radio-Frekvencniho IDenti-
fikatoru je zaFizeni vybaveno teplomérem, ktery
snima kazdou minutu teplotu prostredi a GPS mo-
dulem, jenz kazdych 5 minut uklada GPS sourad-
nice zasilky. Dale je do elektroniky RFID tagu
integrovan tiiosovy akcelerometr, ktery 500krat
za vtefinu vyhodnocuje zrychleni tagu ve vSech
tfech osach. Na zakladé téchto dat ulozenych v pa-
méti tagu je pak manipulace se zasilkou béhem celé
cesty analyzovana. Diky této technologii zakaznik
ziska data o pripadném naklonu, preklopeni ¢i padu
zasilky béhem prepravy.

Dalsi vyhodou technologie aktivniho RFID - oproti
pasivnimu RFID - je moznost nacitani tagli pomoci
retranslace. V pripadé pasivniho RFID je identifi-
kator tagu nacitan ¢teckou, ktera musi byt v bliz-
kosti a ve vhodné orientaci v0ci tagu. Princip
retranslace umoziuje prenos dat jednotlivych tagil
v ramci skupiny tag(, tedy ne pouze piimo na
Ctecku, ale i pres nékolik vrstev dalsich tagti ve sku-
piné. Tento prenos dat umoznuje nacitani vsech
tagl ve skupiné i v nepratelském (kovovém) pro-
stredi, tedy napriklad v pFipadé kovovych kontej-
nerd, kde by pres stinéni nebylo jinak mozné data
z tagl prenaset. Data z aktivnich RFID tagd mohou
byt nacitana USB Cteckou pripojenou k notebooku,
pomoci mobilniho terminalu, nebo fixni ¢teckou, in-
stalovanou v prostredi skladu ¢i distribucniho

centra. Ctecka na expediéni rampé miize spole¢né
s identifikatorem zasilky nacitat i tag umistény na
vozidle a tato data parovat. Stejné tak mohou byt
do databaze ukladany i identifikatory manipulac-
nich dopravnich prostredkil ¢i zaméstnanc.

V ramci fixni instalace aktivni RFID technologie
miiZe byt vytvorena sit RFID ¢tecek napfic celym
distribu¢nim centrem. Tato sit ¢teek umoziuje
sledovat pohyb manipulacni techniky, obal(i ¢i za-
méstnancii v ramci areélu, ¢imz je zvysena efekti-
vita provozu. Na rozdil od pasivniho RFID, kde ¢teci
systém obsahuje Ctecku a velké antény, v pripadé
aktivniho RFID velikost ¢&tecky véetné antény
odpovida priblizné velikosti vétsi kalkulacky. Veli-
kost aktivniho tagu je naopak nékolikanasobné
vetsi nez velikost zapouzdieného odolného pasiv-
niho tagu.

V pripadé fixni instalace aktivni RFID technologie
v ramci celého skladu je mozné jednotlivé RFID
Ctecky vyuzit i jako pFistupové body pro dalsi radio-
frekvencni zarizeni, napriklad Ctecky carovych
kad(i. Carovy kd, stejné jako radio-frekveneni iden-
tifikator, obsahuje jen malé mnozstvi dat, které
mize byt zpracovavano stejnym zptisobem a pre-
naseno pomoci sité RFID CteCek. Frekvence, na
které systém pracuije, je vhodngjsi pro prenos ma-
lych dat nez Wifi bezdratové sité, a to hlavné diky
mensimu stinéni prostredi skladu. O
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Active RFID

Unique Automatic

Identification Technology

Thanks to fast development of automatic identification systems and start of their
commercionalisation, users encounter new trends in the field of active RFID technology.
It means breaking down of the paradigm that RFID technology is expensive, too young
and the time for its application has not come yet.

For the logistic market, the innovative
technology can (and will) be a historical
milestone determining the start of time when
logistic companies themselves and distribution
centres will offer a possibility of RFID data
sharing to their customers and partners, and
thus create joint supervision of all involved
parties over the quality of warehousing and
transport of goods. Companies that introduce
active RFID technology to their logistic
processes will get not only a competitive
advantage but also a possibility to audit their
own services, including control over transported
goods on part of partners, the services of which
they use within the transport process
(transhipment facilities, sub-deliveries ..).

Compared to a passive tag, an active RFID tag
contains an in-built power source, a more
powerful processor and a bigger memory unit.
Thanks to that it is able to process more data,
transmit information to a much longer distance
and independently of the reading device. The
systems operate at frequency of 433MHz,
868MHz and 24 GHz. The optimal frequency is
868MHz; it allows data transmission for a long
distance even in buildings and warehouses. The
reading distance in buildings varies between 25
and 40 metres, in warehouses up to several
hundred metres. In open spaces the tag
communicates with the reader over a distance of
up to few kilometres. Thanks to its in-built source
of power, a tag can be equipped by other
measuring devices or bus bars. It means a tag
can for example measure the ambient
temperature and humidity during warehousing
and transport.

active-id, s.r.o. is currently completing
development of a unique system based on the
active RFID principle for a prominent customer
from the field of logistics. An active RFID tag
transmits its unique identifier to its surroundings,
thanks to which a number of processes connected
with storage, handling and transport of shipments
becomes significantly more simple and precise. In
addition to an active Radio-Frequency Identifier,
the device is equipped by a thermometer that
scans the ambient temperature every minute, and

a GPS unit that saves the shipment's coordinates
every 5 minutes. On top of that, a triple axis
accelerometer is integrated to the RFID tag
electronics; it evaluates tag acceleration in all
three axis 500 times per second. Shipment
handling is analysed during the entire transport
process based on that data stored in the tag's
memory. Thanks to the technology customers
receive information about potential declining,

tipping over or dropping of their shipment during
transport.

Another advantage of the active RFID
technology compared to passive RFID is a
possibility to read tags by means of retranslation.
In case of passive RFID the tag identifier is read
by a reader that needs to be placed in the vicinity
and turned to the direction of the tag. The
retranslation principle allows data transmission
from individual tags within a group of tags,
which means not only directly to a reader but
also through several layers of other tags in the
group. This kind of data transmission enables
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reading of all tags in the group even in a hostile
(metal) environment, for example in case of
metal containers, where it would be otherwise
impossible to transfer data from tag due to
shielding. Data from active RFID tags can be
read by a USB reader connected to a notebook,
by a mobile terminal or fixed reader installed in
the environment of the warehouse or distribution
centre. Together with the shipment identifier, a
reader on a dispatch ramp can read also a tag
placed on the vehicle and match the data.
Similarly, identifiers of handling trucks or
employees can be stored in the database.

Within fixed installation of RFID technology it
is possible to create a network of RFID readers
throughout the whole distribution centre. The
reader network enables monitoring of movement
of handling technology, cases or employees in the
yard, which increases the operations efficiency.
Compared to passive RFID, where the reading
system contains a reader and big aerials, in case
of active RFID the size of the reader including
the aerial is similar to a bigger calculator. On the
contrary, the size of the active tag is severalfold
bigger than the size of an encapsulated resistant
passive tag.

In case of fixed installation of active RFID
technology within the framework of the whole

warehouse individual RFID readers can be used
as access points for other radio frequency
devices such as bar code readers. A barcode, just
like a radio frequency identifier, contains only a
small amount of data that can be processed in
the same way and transmitted through the RFID
reader network. The frequency at which the
device operates is more suitable for transfer of
small data than WiFi wireless networks, mainly
thanks to a smaller extent of shielding in the
warehouse environment. O
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