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MOHHMTOPHHT B PeaJIHO BpeMe Ha IBHKCHHUETO HA
MaTepHaJieH NOTOK 4pe3 usnoJspade Ha RTLS Texnosiorun
u nargpopmu

Real-time monitoring of material flow movement using RTLS
technologies and platforms

| 06110 MIKEHEPCTBO, MOTHCTHKA |

VYnpaBineHHeTo Ha MaTepUAHUTE IEHHOCTH B CKJIAI0BOTO
CTONAHCTBO BHHArW ¢ OWJIO MPUOPUTETHA OOJIACT 3a ThPCEHE Ha
BCE MO-IOOpH pELIeHHs C LIeJ ONTUMM3aLus Ha CKIaJ0BHUTE
MIPOLIEAYPH.

B MOCJIeTHUTE  TOAMHU  OYpHOTO  pa3BHTHE  Ha
WHPOPMALMOHHUTE TEXHOJOTMM C€ TMpeHacsi MU  BbpPXY
HAaMHMPaHETO Ha HOBHM PELICHHS 3a CKIAJOBUTE CUCTEMH. B
HacTosmusl  pa3paboTka ce  pa3riexaaT  pelIeHUsTa,
MpeJOCTaBeH! OJyiarojapeHue Ha HOBUTE HIECHTU(UKAIIMOHHU
TEXHOJIOTMH M CBBbP3aHaTa ¢ TSX craHaaptusanus. Te npemiarar
roJeMH BB3MOXKHOCTH TPEIU BCUYKO NPHU YIPaBICHUETO Ha
MPOU3BOJCTBOTO W MEHWPKMBHTA Ha HAIMYHOCTUTE, 32
yCTAHOBSBAaHE  HAa  MPO3PavyHOCT HA  MOpPOLECUTe U
MIPOU3BOJCTBEHUTE PA3XOIH.

CucreMuTe 3a MpocCIieIsiBaHe U MO3UIIMOHUPAHE B PEATHO BpeMe
Morar nga OpaaT kiacMQUUUpPaHW B TPU OCHOBHH TPYyIH
PagnouecToTHM TEXHOJIOTHH, HA KOUTO ce 0a3upaT CUCTEMHTE 32
aBToMaTtu4yHa wuAcHTUUKaiusa Ha oOekture RFID (Radio
Frequency Identification - pagmouecToTHa MaeHTH(MKALNS), B
KOUTO IIOCPEICTBOM pAIMOCHTHAJl C€ 4YeTaT WIIM 3allucBat
JIAaHHH, ChXPAHSBAIIIY CE B TaKa HAPEUCHUTE TPAHCTIOH/ICPH WIIN
RFID — etukern.

Cucremu 3a nosuionupane B peanno Bpeme RTLS (Real-time
Locating Systems) — ToBa ca aBTOMAaTH3UPaHH CHUCTEMH,
OCUTYpsIBAIlld WICHTU(QHKAIUS, ONpeiesiHe Ha KOOPIUHATH U
MOKa3BaHe Ha KapTa MECTOINOJO0XEHHETO Ha HaOJI0JaBaHUTE
0OEKTH B OIIpeeNICHa TEPUTOPHSL.

Bwrpeninu cuctemu 3a nosunuonupane [PS (Indoor Positioning
System), 0a3upaHu Ha TEXHOJOTHMH 32 ONTHYECKO
(uH(payepBeHO)  WIM  YIATPa3BYKOBO  IO3WIHOHHPAHE.
[Ipennasnadyenu ca 3a JOKaIHO TO3UIMOHUPAHE B PEaHO BpeMe
C MaJbK IEPUMETHP U B 3aTBOPEHU IPOCTPAHCTBA.

Cuctemute 3a nokanusupase B peaiano Bpeme (RTLS, u3BectHu
Ol KaTo CHUCTEMH 3a MECTOIOJIOKEHHE B pealiHO BpeMe) ca
JIOKAJIHU CHUCTEMH 3a WACHTH(HUIUpAaHE M MpocieAsBaHE Ha
MECTOIIOIOKEHUETO Ha AKTHBHU W/WIIH JIMIA B PEATTHO WIIU TOYTH




peanHo Bpeme. RTLS ce cberou 0T crienuanu3upanu GUKCUpaHH
MPUEMHHUITA WJIA YeTOH (CCH30pH 3a MECTOIIOJIOKEHHE),
MOJTy4YaBaly 0€3KUIHU CUTHAIN OT MAJIKH UICHTU(PHUKAIIMOHHI
3HAYKKM WM CTHUKETH, THPUKPENeHH  KbM  OOEKTH,
MPe/ICTaBIISIBAIIN HHTEPEC, W/HIIH JINLIA, 33 J1a OIPEJISIIST Kbe ce
HaMUpaT MapKUpaHUTe OOEKTH B pPaMKUTE HA CTpaga WIN
HSIKAKBO JPYro 3aTBOPEHO 3aKPUTO MM OTKPHUTO IIPOCTPAHCTBO.
Bceku Tar nmpenasa cBoii COOCTBEH YHHUKAJICH UACHTHHOUKATOP .

The management of material assets in warehouse management
has always been a priority area for the search for ever better
solutions in order to optimize warehouse procedures.

In recent years, the rapid development of information
technologies has been carried over to finding new solutions for
warehouse systems. This paper examines the solutions
provided by new identification technologies and the associated
standardization. They offer great opportunities above all, in
the management of production and stock management, to
establish transparency of processes and production costs.
Real-time tracking and positioning systems can be classified
into three main groups: Radio frequency technologies, which
are based on RFID (Radio Frequency ldentification) systems
for the automatic identification of objects, in which data is
read or recorded by means of a radio signal, stored in so-called
transponders or RFID tags.

Real-time positioning systems RTLS (Real-time Locating
Systems) — these are automated systems that provide
identification, determination of coordinates and display on a
map the location of monitored objects in a certain territory.
Indoor positioning systems IPS (Indoor Positioning System)
based on optical (infrared) or ultrasonic positioning
technologies. They are intended for real-time local positioning
with a small perimeter and in closed spaces.

Real-time location systems (RTLS, also known as real-time
location systems) are local systems for identifying and
tracking the location of assets and/or persons in real or near-
real time. RTLS consists of specialized fixed receivers or
readers (location sensors) receiving wireless signals from
small identification badges or tags attached to objects of
interest and/or persons to determine where the tagged objects
are located within a building or some other enclosed indoor or
outdoor space. Each tag transmits its own unique identifier.

MOHUTOPHUHIBT, JorucTuuHata cucrema, RTLS Texnonoruu u
waThopmMu

the monitoring, logistics system, RTLS technologies and
platforms

1. Pa3zpaboTBaHe Ha CHMyJNAllMOHHA Cpela B PAaMKHUTE Ha
yuebHa 3ama C6, 4Ype3 KosATO O0y4aeMHUTE CTYIEHTH U
JNIOKTOpPaHTH Ja MoraT Ja u3clIeABaT W aHaJlu3UupaT
eMnupuyHu JaHHu B obOnactra Ha RTLS TexHomoruu u
mwratrGopMu, KOWTO Ja H3MON3BAT B TEXHUTE HAyYHU
W3CIIEIBAHNS.




KiarouoBu nymu:

Kparko onucanue Ha o4aKBaHUTe
pe3yJaTaTu:

2. TIpoBexkaHe Ha CKCIICPUMEHT 3a MPAKTHYECKO MpUjIaraHe
Ha WH(OPMAIMOHHA CHUCTEMa 3a KOHTPOJI M YIIPaBJICHUE Ha
RTLS TexHomoruu u miatGopmu.

1. Development of a simulation environment within the C6
classroom through which students and PhD students can
explore and analyze empirical data in the field of RTLS
technologies and platforms to use in their research.

2. Conducting an experiment for the practical implementation
of an information system for control and management of
RTLS technologies and platforms.
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