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THE DEVELOPING OF «SMART PACKAGING». THE INFORMATION TECHNOLOGY
USE FOR THE LOGISTICS

PO3POBKA «SMART PACKAGING» 3 BUKOPUCTAHHSAM IHOOPMALIIMHUX
TEXHOJIOIIN TA NOI'o 3ACTOCYBAHHA B JIOTICTUYHUX CUCTEMAX

Abstract: In this work the information technology
for development of «Smart packaging» and
automated item identification and protection (upon
which sytem works), is used. The system includes
a functional diagram of the identification process
and protection of a unit, which consists of a certain
sequence of operational stages.
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INTRODUCTION

The rapid development of information
technology enforces the progress of various fields
of life. The new technology and packaging
materials using is changing productive process.
Modern information technology can register receipt
and sale of inventory in real time mode, allowing
the logistics system to react to any changes. This
possibility is carried out through a powerful
technological tools, usable and flexible software,
wireless data transmission technology. The most
applicaple in this aspect is the radio frequency
identification technology (RFID).

PROBLEM STATEMENT

Today there is more packaging types that cover
all aspects of design, use of new materials in
packaging and include mechanical, chemical,
electrical and electronic components, or a
combination of these packaging to improve their
functional properties. But not always the creative
innovation positively affect the packaging, and on
the performing the functions and directly to the
goods.

The use of information technology in logistics
systems was studied in detail in works of
Kryvov'yazyuk | [1] Kopylets P [2]. However, such
a detailed analysis does not include the problem of
information exchange data between the structural
units of the logistics chain, and protection of this
information.

In this work the author developed layout of
«Smart packaging», using which the control of
information at all levels of the supply chain can be
carried out.

MAIN ARTICLE
The purpose of the article is the development
of «Smart packaging» which would provide all the

Anomayis: B pobomi 3acmocosaHo iHgopMauilHi
mexHosoeii 0nsi po3pobku «Smart packaging» ma
asmomamu3ogaHoi cucmemu ideHmugikauji i 3axucmy
00UHUUj rPodyKyii, Ha OCHOB8I SIKOI (byHKUiOHYE pO3pPOb-
ka. Cucmema nobydosaHa Ha OCHO8I (hyHKUiOHarbHOI
cxemu nipouecy ideHmudpikauii i 3axucmy OOUHUUI
npodykuii, sika ckrnadaembcsi 3 regHoi nocnidosHocmi
emarig Ha SIKUX 8UKOHYIOMbCS orepauji.

Knroyoei
packaging»,
ideHmucbikayisi.

cnoea: Jozicmu4yHa cucmema, «Smart
«Smart-emukemka»,  padio4acmomHa

BCTYN

CTpiMKMIA  pO3BUTOK  iHOPMAUIHMX TEXHOSOriN
3YMOBIIOE MpOrpec B pi3HUX cdepax xuTts. Bukopuc-
TaHHA HOBITHBOI TEXHIKM Ta nakyBanbHWX MaTepianis
3MiHIOKOTb NpoLec iXx BUpOOGHMLTBA, a cydacHi iHdopma-
LiHI TexHonorii 4O3BONAI0Tb PEECTpyBaTN HAOXOOXKEH-
HS Ta peanisauito TOBapHO-MaTepianbHUX LiHHOCTEN B
pexumi peanbHOro 4acy, WO [O3BOMSE JOMCTUYHIN
cucTemi pearyBaTy Ha Byab-aki 3MiHU. Taka MOXNUBICTb
peanisyetbCcsa 3aBOsAKM MOTY)XHUM TEXHiYHMM 3acobawm,
3pYYHOMY i THYYKOMY MporpamHoMy 3abesneyeHHio Ta
6e3npoToBUM TEXHOMOriSIM nepedadi AaHux. HanbinbLw
3pY4YHO0 B LbOMY MMaHi € TEXHOMNOriA pafioyacToTHOI
ineHTndikauii (RFID).

NMOCTAHOBKA MNMPOBJIEMU

Ha cborogHilWwHin geHb Bce Oinblue 3’'ABASAETbCA
BMAiB MAKOBAHHS SKi OXOMIIOIOTL BCi aCNeKTU au3ariHy,
BUKOPUCTAHHA HOBITHIX MaTepianie B YynakoBkax, a
TaKoX BKIMOYEHHSI MeXaHIYHUX, XIMIYHUX, eNeKTPUYHUX
Ta eneKTPOHHUX KOMMOHEHTIB abo ixHix koMGiHaUin y Ui
nakyBaHHS AN NOKpaLLeHHs iX yHKUiOHanbHUX Bnac-
TMBOCTel. [NpoTe He 3aBXan KpeaTUBHI HOBOBBEOEHHS
NO3WTUBHO BMJIMBAlOTb HA MAaKOBAHHS, BUKOHYBaHi Heto
dyHKUii, Ta 6e3nocepeaHbO Ha camy NPoayKLito.

lMepcnekTuBy BUKOPUCTAHHA iHDOPMALINHUX TEXHO-
Norin B NOFICTUYHUX CUCTEMax AeTanbHO PO3rMAHYTI y
npausix |.B. Kpusos'astoka [1], 1. M. Konuneusa [2],
npoTte, Npu TakoMmy AeTanbHOMY aHanisi He BpaxoBaHO
npobnemy o6OMiHy iHpOpMaLIHUMKM  JaHUMKW  MiX
CTPYKTYPHUMU OOMHMLAMM FNOFiCTUYHOrO naHutora, a
Takox npobnemy 3axucTy uiei iHdopmallii.

Y po6oTi aBTOpOM po3pobneHo KOHCTPYKLi « Smart
packaging» 3a  OQOMOMOrol  AKOrO  MOXIIMBO
34icHoBaTK iHPOPMAaLNHUA KOHTPOMb Ha YCiX NaHkax
NOriCTUYHOrO NaHutora.

OCHOBHUW TEKCT CTATTI
MeToto cTaTTi € po3pobka «Smart packaging», sike
0 HapgaBano yci HeoOxigHy iHdopmauilo gns Beix
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necessary information in the logistics chain Fig. 1,
and might ensure full protection of packaged
goods.

NaHOoK NOriCTUYHOro NaHutora puc. 1., a Takox B NOBHIN
Mipi 3axuLuano 6u nakoBaHWI NPOAOYKT.

Supply Storage Marketing
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Fig. 1 - The structure of logistics chain / Cmpykmypa noeicmu4Ho20 naHyroza:
—_ material flow / mamepianbHutl nomix, = =¥ - the flow of information / iHgpopmauitiHut nomik

The term "Smart packaging" can be considered
as an all-inclusive term. It is used to refer to as
"active" and "smart" package and also functional
components designed to create "smart" packaging
design. Such a definition covers all aspects of
packaging design, use of new materials in
packaging, inclusion of mechanical, chemical,
electrical and electronic components, or their
combination in this package. The approach and
technology in the packaging depend on the end use
of «Smart packaging» in logistics operations [3].

In the paper a functional component to create
smart packaging in the form of «Smart-label» is
developed. The RFID - label is applied to the
packaging.

The analog use of «Smart-labels» is brand pack
of Johnnie Walker whiskey «Blue Label brand» fig.
2. The core of the design is a placing RFID - tags
behind the consumer label. But, there is a problem.
When the goods are transported there is a
possibility of label damage and thus making it
unusable. This makes the product defective or
"false fake".

«Smart packaging» (B nepeknagi po3yMmHa
yrnaKkoBKa) MOXHa BBaXaTW BCEOXOMOKYUM TEPMIHOM,
KU BUKOPUCTOBYETBHCS AN NO3HAYEHHS K «aKTUBHO-
ro» Ta «PO3YyMHOro» NakoBaHHS, TaK i PYHKLIOHaNbHUX
KOMMOHEHTIB, NPU3HAYEeHUX AN CTBOPEHHS «PO3YMHO-
ro» AnM3alHy ynakoBKu. Take BM3HAYEHHsI OXOMSOE BCi
acnekTn [AusanHy YnakoBKW, BUKOPUCTAHHSA HOBITHIX
MaTepianisB B ynakoBKax, a TakoX BKMIOYEHHSI MexaHiy-
HUX, XIMIYHUX, €NEKTPUYHUX Ta EeneKTPOHHUX KOMMOo-
HeHTiB abo ixHiX kombGiHauii y Ui nakoBaHHA. MMigxig i
TEeXHONO i Nif Yac nakyBaHHA 3anexartb Bif KiHLEBOro
3acTocyBaHHA «Smart packaging» y NOFCTUYHUX
ornepauisix, BIIACHUKOM  TOproBoi  mapku  abo
cnoxwBadem [3].

Y po6oTi po3pobreHo dyHKLUiOHanbHa KOMMOHEHTa
ONs CTBOPEHHA pPO3YyMHOrO MNakoBaHHA Yy BWUrMsfi
«Smart-eTnkeTkn». ETukeTka sBnse coboio RFID —
MITKY sIka HAHOCUTbLCH Ha NaKOBaHHS.

OpHvM i3 aHanoriB BMKOPUCTaHHA «Smart-eTukeT-
KM» € nakoBaHHA ToproBoi mapku Johnnie Walker ans
Bicki Blue Label brand puc. 2. CyTb KOHCTpyKLUii nons-
rac y HaHeceHHi RFID — miTkn nig 3aranbHy CNOXuBYy
eTukeTKy. lNMpoTe BuMHUKae npobrema, nig 4Yac TpaHc-
nopTyBaHHA € BIpOrigHICTb TOro, LWO €eTUKeTKa

noLKoanTbCA Ta Byae HenpuaaTHOT 4O BMKOPUCTaHHS
Takum YMHOM pobnsum ToBap OpakoBaHum abo
«HenpaBsaMBOo danbCcudikoBaHUMY .

/K

Fig. 2. The sample of disposition of «Smart-Label"/ 3pa3ok posmiwieHHs «Smart-emukemxu»
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So this way of placing RFID - Labels is not
completely reliable. So we have developed two
new designs of closures with using «Smart-label"
as RFID - tags. Radio-frequency tag still is attached
to both sides of the metal casing with the possibility
of its destruction at the displacement of these parts
relative to each other. Also, an additional protective
casing can be located on top of a radiofrequency
tag, the main purpose of which is to block access to
radiofrequency tag in order to avoid its
unauthorized destruction

RILD - TAG 2

|
i

Taknum 4mMHOM Take HaHeceHHs RFID — MiTkn He €
abCcontoTHO HafiNHMM, TOMY HaMy po3pobneHo ABi HOBI
KOHCTPYKLUi 3aKynoptoBanbHuUX 3acobiB 3 BUKOpPUCTaH-
HAM «Smart-etuketkm» y Burnagi RFID MITKM.
PapgioyactoTHa MiTka HeEpyxoMO 3akpinneHa Ha 060X
YacTMHax MeTaneBoro KoXyxa 3 MOXNUMBICTIO il
PYWHYBaHHS NpW 3MILLEHHI LUX YacTWH ofdHa BiAHOCHO
ogHoi. TakoxX noBepx pagioyacTOTHOI MITKM MOXe
po3TalloByBaTUCh  O0OATKOBUMW  3aXUCHUN  KOXYX,
OCHOBHMM MPU3HAYEHHSAM SIKOro € BGroOKyBaHHA AOCTyny
00 pa;ioyacToTHOI MITKM, 3 METOK  YHUKHEHHS il
HeCaHKL,iOHOBaHOMo PyMHYBaHHS.
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Fig. 3. View in slash of protective closure / Buensid e po3pisi 3axucHo20 3aKynopreasibHo20 3acoby:
a) — in the closed position / 8 3akpumomy cmasi, b) — in the open position / y gidkpumomy cmaki, ¢) — photo / gpomo

"

RFID - TAG 16

a) b)

RFID - TAG 16

10

Fig. 4. a) General view of the protective closure mean with screw cap in slash, a view of node A: b) — in closed position, ¢) —
with additional protective casing, d) — in the open position, 16 — radiofrequency tag / a) — 3a2anbHul 8uasi0 3axucHO20
3aKyrnoprosarnbHo20 3acoby; 6) — 8 3aKpumomy cmakHi, ¢) — 3 000amKo8UM 3axXUCHUM Koxyxom, d) — y 8idkpumomy cmaHi

This realization of closures allows to create an
additional level of information security of packaging
by means of package identification through reading
RF tag in all processes transportation. Also, the
degree of bottle protection against unauthorized
opening is increased.

From the perspective of logistics operations
modernization, designed type of product packaging
wiht RFID-systems helps you track at each stage of
the supply: at work, during transport, storage and
the sale.

Take BUMKOHaHHSI 3aKynoptoBanbHUx 3acobis J03BO-
Nnf€ CTBOPUTUM [0AATKOBUW piBeHb iHopMaLinHOro
3aXMCTY NAKOBAHHA LUMAXOM igeHTudpikauii nnswkn 3a
OOMOMOrOI 34MTYBAHHS 3 PadioyacTOTHOI MITKM 3aHe-
CEeHOI iHpopmauii Ha BCiX AINbHUUAX MepeMileHHs
npoaykuii.

Takox Mpu TakoMy BWKOHaHHI 3aKynoptoBaribHUX
3acobiB nigBMLLYETbCA 3axMCT MAAWKA  Big He-
CaHKLiOHOBaHOrO BigKPUTTS.

3 TO4YKM 30py MOZepHi3auii NoricTMYHUX onepawuin
po3pobneHuin BuA NakoBaHHA O03BOSISIE BiACTEXYBaTU
ToBap RFID-cuctemamu Ha KOXHOMY 3 eTaniB faHoK
NoCTaBOK: Ha BUPOOHMUTBI, Nig 4Yac nepeBe3eHHs, Yy
MOMEHT CKNaacbkoi 06poBKM | B MOMEHT nNpoaaxy.
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Fig. 5. The scheme of information exchange within the logistics chain using «Smart-Label" /Cxema 0bmiHy iHgpopmauieto 8
Mexax /102icmu4yHO20 flaHyto2a 3 BUKOPUCMaHHAM «Smart-emukemku»
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Similarly, under the radiofrequency control is all
the equipment and staff, who provide the
movement of goods. The information is stored in
the information system of the current distribution
chain link (Fig. 5) [5, p.118].

The use of «Smart-labels" will:

- increase the transparency of global supply
level. By ensuring this product with «Smart-tag” in
the production and recording her main
characteristics of the goods, each additional
participant logistics managers can supplement your
necessary information;

- The «Smart-tag" allows you to get information
about numbers of cargo invoices, track list numbers
and other information. In the process of
transportation «Smart-tag" is used to monitor the
movement of vehicles;

- permanent supply control. The ability to track
the delivery and sale of the goods, inventory,
relocation of staff and customers. Monitoring of all
processes that occur in the store at any given time,
and the ability to optimize commodity flows;

- reducing errors in the work of the staff. While
using RFID-readers, errors are minimized in cases
of noting the wrong number or certain
characteristics of the goods;

- Fast cash service. The speed of the cashier
significantly increases due to the reading several
«Smart-labels™;

- Acceleration of warehousing;

- Effective protection against theft and fraud [5,
p.119].

CONCLUSIONS
The use of «Smart-label 'will enable manufacturers:
- Automate the exchange of information
between logistics operations.
- Safely protect goods from fraud and simplify
the process of identification.
- Simplify the logistics operations.
- Reduce the cases of theft of goods.

REFERENCES

[1]. Kryvov'yazyuk, I. V., and Y. M. Kulik. Managing
the Logistics Enterprise System Reliability. Lviv:
Manuscript, 2012. Print. 978-966-2400-12-0.

[2]. Kopylets, P. M. "Logistics Information Systems
in the Business Activity." Efficient Economy 2307-
2105 3 (2012): 28-32. Print.

[3]. Gawa, A. M., S. V. Tokarchuk, and O. O.
Kohan. "Smart-food Packaging." Packaging 2
(2013): 36-40. Print.

[4]. Palchevskiy, B. O., and L. Y. Krestyanpol. "The
Use of Information Technology in Optimizing the
Synthesis of Protective Packaging Systems
Alcoholic Beverages." Technological Complexes
2304-4519 1(9) (2014): 167-170. Print.

[5]. Palchevskiy, B. O., O. A. Krestyanpol, and L. Y.
Krestyanpol. Information Technology in the Design
of Protection Systems Packing Products. Luck:
Tower - Print, 2015. Print. 978-617-7272-23-5.

AHanoriyHo, nig  pagioyacTOTHUM  KOHTpoOnem
3HaxoOQuTbCsA ycsa TexHika i nepcoHan, wo 3abesneuye
npouec pyxy ToBapy. OTpumaHa iHopmauis 36epirae-
TbCA B iH(pOpMaUiMHIA cuCTEMi MNOTOYHOI  NaHKK
naHutora posnoginy (puc.5) [5, ¢.118].

3acTocyBaHHSA «Smart-eTUKeTKU» 003BOMNMUTh:

- NiABULWMTK CTYMiHb NPO30POCTi rMobanbHOI NaHK1
noctasok. 3abesneynBLun ToBap «Smart-eTMKeTKo» B
npoueci BUpOBGHMLTBA i 3anucaBlUM Ha Hei OCHOBHI
XapaKkTepuUCTUKN TOBapy, KOXEH HaCTYMHUM YyYyacCHUK

NOTICTUYMHOT  NaHKM  MOXe  [OMOBHIOBaTM  AaHi
HeoOXxigHo oMy iHdopmalLlieto;
- «Smart-eTukeTka»  [O3BONSE  OTPUMyBaTh

iHpopMaLito NpO HOMEpPWU HakKnagHUX nepeBe3eHUxX
BaHTaxiB, HOMeEpPU LNAXOBUX FNCTIB Ta iHLWi BiGOMOCTI.
Y npoueci TpaHCMOPTYBaHHA  «Smart-eTukeTka»
BMKOPUCTOBYETbCA 3 METOI  KOHTPOMO  pyxXy
TPaHCNOPTHUX 3acobiB;

- MOCTINHWI KOHTPOIb NaHOK NocTaBok. MOXnuMBICTb
BiJCTeXyBaTM MOCTaYaHHa i npogax ToBapy, WoOro
iHBeHTapu3aLilo, nepeMilleHHs nepcoHany i NokKynuis.
CrocTepexeHHs 3a BciMa npouecamu, Lo BiabyBatoTb-
€Ay marasviHi B Oy[b-sIKU MOMEHT 4acy, i MOXIMBICTb
onTMMiI3aLii TOBapoOnoTOKiB;

- 3MEeHLWEeHHa nomwunok Yy poboTi nepcoHany.
BukopuctoBytoun  RFID-3uutyBavi,  MiHiMi3yoTbCA
BMNaAKN BHECEHHS B nanepu HenpaBWMbHOI KiMbKOCTI
4M NEBHMX XapaKTepUCTUK TOBapy;

- lBMOKE KacoBe OOCMyroByBaHHS.
poboTn kacupa CyTTeEBO 306iMbLUYETHCA
34YNTYBaHHIO AEKINbKOX « Smart-eTUKETOKY;

- MPUCKOPEHHS CKNaACbLKOI NOTiCTUKY;

- edhekTMBHUA  3axuMCT  Big
danbcndikadii [5, ¢.119].

LLsnakictb
3aBAsikK

Kpagpkok  Ta

BUCHOBKU

3acTtocyBaHHA «Smart-eTUKeTKU» [acTb MOXIMBICTb

BUPOGHNKaM:

- ABTOomatmsyBatu npouec 0OMiHy iHcpopmaLlieto
Mi>K IOriCTU4HMMUK onepaLisMu.

- HapginHo 3axuctutn TOBap Big nigpobku Ta
CMpPOCTUTY MPOLEC NOTO igeHTUdIKauii.

- CnpocTtutuy norictuyHi onepadiii.

- 3MeHWuTN BUNagKku Kpaaikok ToBapis..
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