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) V kvétnovém ¢éisle Logistic News jsem
se zabyval problematikou logistiky ve
Stihlém podniku. Dnes bych rad v tomto
tématu pokracoval a pokusil se vas se-
znamit s moznostmi, které pro efektivni
aplikaci principu stihlé logistiky poskytuji
soucasné identifikacni technologie.
Zaénéme u automatické identifikace,
bez které je sledovani a fizeni materialovych
tok( v modernich logistickych systémech
v podstaté nemozné. Dnes jiz klasickou
a v logistice vS§eobecné uzivanou identifikac-
ni technologii je ¢arovy kéd, resp. jeho tzv.
linearni (jednorozmérna, 1D) varianta, tvo-
fena sekvenci ¢ar a mezer s riznou Sirkou,
které jsou pfi ¢teni transformovany podle své
sytosti na posloupnost elektrickych impulsu.
Prfi shodé ziskané kombinace s nékterou pfi-
pustnou kombinaci je vysledkem &teni od-
povidajici znakovy fetézec, pfi neshodé je
¢teni chybné. Nositelem informace je neje-
nom tisténa Cara, ale i mezera mezi jednotli-
vymi dil€imi ¢arami. Krajni skupiny ¢ar maji
specificky vyznam — slouzi jako synchroni-
zacni pro ¢teci zafizeni, které podle nich
generuje signal Start/Stop. Pred a za témito
synchronizacnimi ¢arami je pak vyzadova-
no ochranné svétlé pasmo bez potisku. Vyse
uvedeny princip kddovani informace byl pa-
tentovan v roce 1949 a v soucasné dobé je
znamo vice nez 200 riiznych typu (standar-
dd) ¢arovych koédU, z nichz pro oblast logis-
tiky (zejména spotfebniho zboZzi) jsou
nejuzivanéjsi kody mezinarodniho standar-
du GS1, dfive UCC/EAN. Tyto ¢arové kody
Ize vyuzit pro oznaceni jak zakladnich spo-
tfebitelskych jednotek (kod UCC/EAN13), tak
obchodnich a logistickych jednotek (kéd
UCC/EAN128). Protoze jednorozmérné ¢a-
rové kdédy maji z principu omezenou dato-
vou kapacitu, je nezbytné v pfipadé
pozadavku na kodovani vét§iho mnozstvi
udaju (artikl, $arze, datum spotieby, vyrobni
¢islo, apod.) pouzit nékolika ¢arovych kodd,
nebo tato data ukladat a znovu ziskavat ji-
nym zplsobem (napfiklad vzajemnou komu-

nikaci informacnich systéma), coz celou si-
tuaci ponékud komplikuje.

Bézné typy snimacl jednorozmérnych
¢arovych koéda jsou zalozeny na laserovém
nebo optickém principu ¢teni a vyzaduji do-
stateCny kontrast mezi ¢arami a mezerami
(tedy mezi svétlymi a tmavymi ¢astmi kédu)
— laserova technologie navic pouziti nékte-
rych barev (napf. Cervené) vylu€uje. Nosi¢em
¢arového kodu je tedy obvykle obal vyrobku
vytvofeny hromadnym tiskem v polygrafic-
kém podniku nebo etiketa vytvofena indivi-
dualné potiskem nalaserové nebo
termotransferové tiskarné a nalepena na vy-
robek nebo jeho obchodni &i logistickou jed-
notku. Je zfejmé, Ze zZivotnost takovéhoto
oznaceni je pomérné mala a jeho pouzitel-
nost zejména ve vyrob& omezena. V pfipadé
logistickych jednotek pohybujicich
se v uzavieném cyklu (technologické nosice,
kontejnery, apod.) je samozifejmé& mozné
pouzit pro ¢arovy kod nosic s vysSi odolnosti
a trvanlivosti (plast, kov), avSak za cenu
toho, ze zakddovana informace je neménna
a jeji vyuziti je tudiz omezené (napfiklad ak-
tualni obsah takto identifikované logistické
jednotky neni dostupny pfimym nactenim za-
kédované informace, ale vyhledanim v da-
tech odpovidajiciho informacniho systému —
vyhledavacim kli¢em je pfitom nactené Cislo
logistické jednotky).

Nedostate¢nou datovou kapacitu a relativ-
né malou odolnost jednorozmérného &aro-
veho kodu vytvofeného nékterou z vyse
uvedenych tiskovych metod fesi — jak jisté
vétSina z vas vi — technologie radiofrekvencni
identifikace (RFID). Tu si vS8ak ponechame
v zaloze pro nékteré z dalSich Cisel Logistic
News a budeme se vénovat dvéma jinym
zpUsobUm, které ndm umozni na tento pro-
blém alespon ¢aste¢né vyzrat.

Nedostatek datové kapacity jednorozmér-
nych ¢arovych kodu resi kody dvourozmer-
né (plosné, vSesmérové, 2D), u kterych je
informace zakédovana do malé plochy &tver-
cového nebo Sestiuhelnikového tvaru. Dvou-
rozmérné kody se déli na skladané (stacked)
a maticové (matrix). Skladany kod je slozen
z nékolika jednorozmérnych ko6dl posklada-
nych ve vrstvach pod sebou, maticovy kod
je tvofen malymi svétlymi a tmavymi elemen-
ty usporadanymi do jakési matice. 2D kody
umoznuji zakddovat vétsi mnozstvi informa-
ci (na pomérné malém prostoru) a snesou
vy$8i opotfebeni nez 1D kody. Nejznaméj-
§im predstavitelem 2D maticovych kédu je
kod Data Matrix vyvinuty v roce 1989, jehoz
tzv. rozptyleny zplsob kdédovani zajistuje
preCteni kodu i v pfipadé, Ze je jeho Cast
zniena, a ktery umoznuje zakodovat na

malé plose velké mnozstvi dat (napfiklad
ve Ctverci o strané 3 mm Ize ulozit az 50 zna-
k(). Kod je citelny i pfi relativné malém kon-
trastnim poméru tmavych a svétlych ¢asti
(20 %) bez zavislosti na orientaci kodu vici
snimaci (Cteni je vzdy optické, tj. na bazi CCD
technologie).

Nedostatecnou odolnost (tr-
vanlivost) tisténych carovych
kodu resi rovnéz technologie
primého znaceni (Direct Part
Marking, DPM), kdy ¢arovy kéd
neni na identifikovany objekt
umistovan prostrednictvim
nosice (etikety), ale primo —
nejcéastéji metodou mikrobo-
dového razeni nebo ,,vypaleni“
laserovym paprskem, pripadné
vyleptavani.

Mikrobodova technologie spociva ve vy-
razeni malych (micro) bod(i do materialu po-
moci hrotu ovladaného znacici hlavou. Toto
znaceni je plné programovatelné a disponu-
je znacné Sirokymi moznostmi pocinaje al-
fanumerickymi znaky nebo grafickymi
symboly a konce 2D Data Matrix kédy. Ob-
dobné moznosti poskytuje i technologie la-
serova, kterou Ize aplikovat na Sirokou Skéalu
materialt od gumy po titan a dosahnout vy-
nikajici Citelnosti, stalostii estetického dojmu.
Laserovy popis je provadén bezdotykove
a lze jej umistit i na obtizné pfistupna mista.
Pfi vybéru nejvhodné&jsi metody je tfeba zo-
hlednit nejen znaCeny material, ale také po-
Zadovanou zivotnost a odolnost znaceni,
zplUsob &teni zakodované informace a pie-
devSim celkové naklady na zavedeni a pro-
vozovani celého systému automaticke
identifikace (které rozhodné nejsou zanedba-
telné) a porovnat je s oCekavanymi pfinosy.
Cteni &arovych kodi aplikovanych metodou
pfimého znaceni totiz vyzaduje podstatné
sofistikovanéjsi (a tedy i drazsi) snimace,
které si musi ,poradit” s minimalnim kontras-
tem tmavych a svétlych ploch, rdznymi sni-
macimi uhly a vzdalenostmi i dostate¢nou
rychlosti, se kterou musi byt nactenda infor-
mace dekddovana.

Jednou z hlavnich vyhod technologie pfi-
mého znaceni je trvalé spojeni identifikac-
nich Gdaju s oznacenym predmétem, ktery
tak mize byt v pribéhu svého Zivotniho cyklu
témeér vzdy prokazatelné identifikovan. Ob-
lasti, které jsou vhodné pro aplikaci pfimého
znaceni a pfinosy, kterych je mozné za po-
moci této technologie dosahnout, budeme
diskutovat pristé. [



logistice

B Automatic Identification
in Lean Logistics

> discussed the issue of logistics in a lean company in the May
issue of Logistic News. Today I'd like to proceed with the topic and
try to inform you of possibilities offered for effective application of
lean logistics principles by modern identification technology.

Let's start with automatic identification, without which material flow
monitoring and management in modern logistic systems is virtually
impossible. There is a technology that has become traditional and is
widely used in logistics: bar code, or its linear (one-dimensional, 1D)
variant, consisting of a sequence of lines and spaces of variable wid-
th that are — when loaded — transformed into a sequence of electric
impulses based on their richness. If the acquired combination ma-
tches any of permissible combinations, the result of reading is a co-
rresponding character string, if it doesn't the reading is identified as
erroneous. Information is carried not only by printed lines but also by
spaces between individual partial lines. The end groups of lines have
a specific meaning: they serve as alignment lines for the reader that
generates the Start/Stop signal based on them. A protective light
zone without printing is required before and after those alignment
lines. The above mentioned information encoding method was pa-
tented in 1949 and today more than 200 various bar code types (stan-
dards) are known, out of which the codes of the international standard
GS1 (formerly UCC/EAN) are the most commonly used for the field
of logistics (especially for consumer goods). Those bar codes can be
used to identify both basic consumer units (code UCC/EAN13), and
sales and logistic units (code UCC/EAN128). As the data capacity of
one-dimensional bar codes is on principal limited, it is necessary to
use several bar codes or save and retrieve the data in a different way
(for example by mutual communication of information systems) if
extensive data is required to be encoded (article, batch, expiry date,
serial number, etc.); that makes the situation quite complicated.

Common types of one-dimensional bar code readers are based on
a laser or optical reading principle and require sufficient contrast
between lines and spaces (i.e. between light and dark parts of the
code). What more, laser technology excludes use of certain colours
(for example red). The bar code is usually placed on the product's
packaging created by bulk print in printing works or on a label created
individually using a laser or thermotransfer printer and glued on the
product or its sales or logistic unit. It's obvious the life of this type of
identification is quite short and its usability especially in production is
limited. In case of logistic units running in a closed cycle (technology
carriers, containers, etc.) it is naturally possible to use a carrier of bet-
ter endurance and durability for the bar code (plastic, metal), but at the
cost of the fact that the encoded information is unchangeable and its
use is thus limited (for example the actual content of the identified
logistic unit is not accessible by direct reading of the encoded informa-
tion, but by searching in the data of the corresponding information
system, while the search key is the loaded number of the logistic unit).

The limited data capacity and relatively low endurance of one-di-
mensional bar codes created by one of the above mentioned printing

methods has been resolved — as most of you know — by the radio
frequency identification technology (RFID). But we will reserve it for
one of the next issues of Logistic News and deal with other two me-
thods that allow us to get the better of the problem at least in part.

The lack of data capacity of one-dimensional bar codes has been
solved by two-dimensional (all-directional, 2D) bar codes in which in-
formation is encoded into a small area of a square or hexagon shape.
Two-dimensional codes are divided into stacked and matrix codes.
A stacked code consists of several one-dimensional codes stored in
layers under each other, a matrix code consists of small light and dark
elements arranged in a kind of a matrix. 2D codes enable higher volu-
mes of information to be encoded (on a relatively small area) and are
more durable than 1D codes. The most widely known representative
of 2D matrix codes is Data Matrix developed in 1989, the ,scattered"
encoding method of which guarantees reading of the code even if a
part of it is damaged, and which allows a big volume of data to be
encoded on a small area (for example a square of 3x3 mm can con-
tain up to 50 characters). The code is readable even in case of a rela-
tively low contrast ratio of dark and light elements (20 %), and it is not
dependant on the code's orientation towards the reader (reading is
always optical, i.e. based on CCD technology).

A solution to the poor durability (endurance) of printed bar codes
has been found also by the technology known as Direct Part Marking
(DPM), in case of which the bar code is not placed on the object to be
identified by means of a carrier (label) but directly: in most cases by
micro point embossing or ,burning” by laser beam, or etching. The
micro point technology is based on embossing small (micro) points to
the material by means of a point controlled by a marking head. Mar-
king is fully programmable and offers quite a wide range of options
starting from alphanumerical characters or graphic symbols, to 2D Data
Matrix codes. Similar possibilities are provided also by laser technolo-
gy that can be applied to a broad spectrum of materials from rubber to
titanium and excellent readability, stability and aesthetic look can be
reached. Laser descriptions are made by a contactless method and
can be placed even on places that are hard to reach. When selecting
the most suitable method, you should consider not only the material to
be identified, but also the requested lifetime and durability of the iden-
tification, the method of reading the encoded information and especi-
ally the overall costs of introduction and operation of the whole automatic
identification system (that are by no means negligible) and compare
them with the expected benefits. Reading of bar codes applied by the
direct marking method requires considerably more sophisticated (which
means also more expensive) readers that have to ,cope with“ a mini-
mal contrast of dark and light areas, various direct angles and distan-
ces and a sufficient speed at which the loaded information needs to be
decoded.

One of the main benefits of the direct part marking technology is
continuous connection of identification data with the identified object
that can nearly always be identified demonstrably throughout its lifeti-
me. Areas that are suitable for application of direct part marking and
benefits that can be reached by the aid of this technology will be dis-
cussed next time.

Josef Cerny works for ICZ a.s. as a consultant and head of
the logistic applications team. ]



