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Summary: Globalization makes logistics face many new chglen Logistics must unite
and integrate a system that appeared as a resudtviofing the functions of supply,
production and distribution between units locatedifferent parts of the world. This paper
discusses new technologies (i.e. mobile, wirelesanection, remote access, voice
communication) that are available to support laggstactivities such as warehouse
operations control and transportation management.
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1. Introduction

The speed of analysis and transmission, as wellepth and range of information are
nowadays a significant element of developing coitipetadvantage [10]. Taking constant
action targeted at increasing the effectivenesungtioning of an organization, requires
creating and implementing information systems imprg the flow of information,
processing its collections and integrating différdields of a company’'s activity.
Nowadays it's hard to overrate strategic importaéeinformation technology. This
technology changes the nature of products, prosgssEmpanies, industries and even
competition [5]. The nature of conditioning the dtioning of contemporary companies
leads to dependence on that kind of technologiesmajority of cases, without their
support, it would be difficult to talk about funating of a company at all, not to mention
achieving appropriate effectiveness of its activigxpected influence of information
technology on the increase of competitive posifiocompany has on the market, turns out
to be possible only thanks to correctly createdus®t! telecommunications infrastructure.

A condition of success in modern logistics is inmpéating innovative technologies.
Even now it's hard to imagine effective supply chananagement without information
systems, automatic identification of goods, or wtedc exchange of data [1]. Mobile
technologies, wireless connection, remote accesse\communication are contemporary
determinants of development. Speaking about newntdogies in logistics, we mean
warehouses that can talk, systems of radio ideatitin of goods or GPS systems that not
only revolutionize transport management but alsulifate everyday life. For example, a
taxi driver doesn't need to know a city to readiveen address, and a tourist doesn’t need a
map anymore to describe their location preciselj.tiis is possible thanks to satellites
revolving around the Earth.

In the article, a special attention is drawn taéssconnected with technical tools that
support telecommunication processes in logistisgeeially in the area of warehousing and
transportation, because a dynamic company in fuitilecome into being only if using
“global, collective and asynchronous” technologies.
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2. Specification of modern logistics

Nowadays, logistics is a field of service sectard avithout it, it is hard to imagine
functioning of not only global economy but also tgadar companies with international,
national or even local scope [7]. In the field oferest of modern logistics there are key
issues such as logistics of supply processes, reamay of supplies in a company,
warehousing and handling supplies, logistic managenin production, logistics of
distribution/sales, logistic product, logistic ocemnt managing logistic services,
transportation in logistics, spatial configuratimilogistic network, the role of packaging in
logistic processes, waste management (recyclingjvices as a logistic product,
implementing IT-based systems in logistic managemeracrologistics, eurologistics,
global logistics etc.

Modern logistics is treated as an integrated sysiatha process of decision making
with management and physical circulation of goodd anformation. Integration of real
components of logistics (transportation, warehaysicreating supplies, packaging,
activities of customer service) is reflected in atieg integrated organizational and
information systems [9].

The basis of a sequence of activities in logis{ias. mental, manual and machine),
appropriately coordinated technically and orgaimizetlly, is a practical ability to exchange
information between partners (between people angves® computers). Information
system must connect the company with customerglisug, recipients, main departments
of a company functioning such as accounting, margeproduction etc. and different areas
of logistic activities, e.g. customer service, sportation, warehousing, realization of
orders etc.

In management of logistics, therefore, a large arhofi data is necessary, concerning
[3]:

- location of a customer,

- order volume,

— location of production facilities, depots and dmsttion center,

—  transportation costs from every depot or a prodadicility to every customer,

— available carriers and the level of services thiésrp

— location of suppliers,

- the level of supplies stored at the moment at edepot or distribution center etc.
Flow of information makes up “a nervous system”logistics, enabling effective
managing of warehouse supplies and efficient stgethe transportation processes,
warehousing and producing, basing on manageriasidaes taken upon sent information.
Because of complexity of logistic process and lag®unt of activities that require mutual

coordination, companies make use of innovativectatenunication technologies.

In the next part of the article, there have beasgnted innovative technologies used in
two areas of logistics, i.e. warehouse managemehtransportation.

3. New technologiesin war ehouse
Modern warehousing is a vast and complex aredagiatic chain. It is necessary to use

advanced IT tools to support it. They allow notyofdr identification of goods, but also for
complex processing of data. These technologiesonbt support warehouse processes,
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allow for monitoring movement of cars and electcoakchange of data, but mainly they
play the role of an interactive tool of communioat{12].

In modern companies the attention is increasingig po mobile solutions that make it
possible to manage a supply chain from any plakeJding mobile terminals together with
installation of internal wireless network, allowamghouse workers for easier localization
of stored goods, immediate access to informatimuathem, and also, thanks to installing
specialist software, it allows for supporting diffat warehouse operations concerning,
among others, inbound and outbound goods, stoak takalization, blocking the storage
place, completion of a shipment. Nowadays the teafsi(diode and laser ones, collectors
of data or phasers) are equipped with elements asi¢iCD touch screen, keyboard, Flash
memory, Bluetooth etc., i.e. similar or identioalthose installed in smartphones [12].

Using wireless communication technology allows akeo to freely move around a
warehouse or a production hall. Being connectatie¢amain IT system, they are able to see
and edit data. The basis for mobile solutions isel@ss infrastructure that allows for
implementation of local wireless network in a warebe area. It is made up of wireless
switches that control network traffic, and accesings with the function of antennas
transmitting data from mobile devices to the system

A few elements make up a complete mobile solutidrese are devices for registration
of data, devices for data management, devices ceimgavireless infrastructure and data
management applications [2].

Data registration devices may be bar code scaroreRFID scanners, allowing for
automatic and flawless identification of goods. Regtion of data takes place through
reading the data from symbols on products, bulkaioars and pallets. On the market there
are both wire and wireless scanner models. Scammgyshave strengthened or tight casing,
therefore can be used in specific exploitation dions, i.e. high humidity, dusting or low
temperature, and also in case of mechanical darage fall. Some solutions may be
carried on the forearm or fingers, enabling a wotkeregister data even if their hands are
busy, for example with carrying packets.

The simplest devices for scanning bar codes araiahatiode scanners that base their
functioning on CCD (Charge Coupled Device) techaiqlihese scanners are designed for
the needs of not very big warehouses, where scgriakes place with little efficiency.
Manual laser scanners have bigger quality of scahcan scan at a bigger distance. More
advanced scanners allow for exchanging data betweeestanner and a base station.
Technologies based on radio transmission of datBlaetooth are usually used for that
purpose. Significantly bigger possibilities areitgb of terminals that not only allow for
collecting data but also its storing and procesglig.

Data management takes place through data manageswftware (e.g. ERP
application), installed on mobile computers. These be mobile computers of industrial or
corporate class. The first ones usually have sthemgd cases, resistant to mechanical
damages and extreme environmental conditions. Matoimputers of corporate class are
designed for workers working in the field, e.g.vers, suppliers; these are smaller in size
and offer full functionality of a mobile phone.

Mobile devices speed and automate a warehouse Wojéb, mainly through:

— registration of warehouse replenishment, inbourdi @ntbound goods — a worker

is equipped with a mobile terminal,

— registration of warehouse replenishment, inbourdlartbound goods,

— eliminating mistakes in loading goods,

— registration of history of product formation,
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- informing about failures.

— creating production applications for materials agalization.

Mobile solutions are scalable, which means they banimplemented gradually,
together with a company development or growing seddrstly, the elements of key
significance should be implemented, a switch angesg points which enable the network
functioning. Later on, during exploitation, theirodification can be made, including new
mobile computers, scanners or increasing the numib&ccess points. Also mobile devices
undergo constant modifications, thanks to which e®a@re more efficient, functional and
more comfortable to use. They are also equippel métw operational functions, such as
movement detection technology, where a specialosetistects movement allowing for
registering the falls of the device, for switchibgto hibernation mode when it is not used,
for dynamic change of the screen into horizontalentical, depending on the settings of
the device.

The synonym of the most modern warehousing teclgiedoare currently the solutions
of voice communication. The idea of this solutienbased on two-way communication
between the computer system (e.g. WMS — Warehowssljement System) and a user (a
warehouse worker). Voice technology is vastly usedarehouse management, beginning
from small food warehouse, through pharmaceutiGakbWwouses to big area logistic centers.
Contrary to what may seem, these solutions aréwela simple to implement and operate
(after about half an hour training, a worker isdgdo realize the tasks). Full return on
investment occurs after 12 months at the latesttetMaise management based on voice
technologies contributes to an increase in exastagpicking and outbound goods (on the
level of 99,99%) and a decrease in operationakc&imilarly important is higher comfort
of work and efficiency of work of a worker who istnconcentrated on holding in his hand
a notebook or an electronic terminal, which sigpaifitly facilitates his work and increases
the possibilities of moving freely [4].

4. Innovative solutionsin transport

The areas especially interested in implementingvative telecommunication solutions

in transportation are:

- satellite navigation — localization and positionwfgoroducts,

- managing the load — secure movement of objecigdni, tourists, goods etc.),

- fleet management — increase in effective use ofilaMa resources through
reducing the transportation without a load or ndt fise of the fleet capacity or
optimization of routes,

- road traffic management — increasing the road dppasf crossroads and
transportation routes, support of multimodal digition chains,

— help for the disabled — facilitating the accesgublic institutions for elderly and
disabled people, through technical changes inldet &nd infrastructure of public
transportation and systems of informing.

The number of services using satellite navigatogether with mobile internet access is

sharply increasing. Innovative services offeredtfansportation are [5]:

1. Informing about congestions on roads. As of Julfl2@oogle maps illustrate the
intensity of traffic on a selected route in PolaBecause there isn't a public system
TMC/RDS yet (Traffic Message Channel/Radio Datat&y3, data comes from mobile
phones of users who have installed the newestorerdi Google Maps and have agreed
to send via internet anonymous information aboeirtgeographical position. It allows
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for calculating the time necessary for a given readtion and the speed. Combining
this data with results of other users gives infdiomabout congestions on a given
route. Modern navigations are able to give an médtéve route that will allow for
avoiding the congestion. In the newest models efgation devices by Garmin, it is
possible to subscribe a service of road camerasoPiwe located along a given route
(where they are available). In this way, it is plolgsto check where the congestion is. It
is predicted that Garmin will soon cooperate with[@KiA that has 362 such cameras,
the image of which is so far transmitted onlineyanltheir service for drivers.

. Informing about conditions on the road. The Garirink services, offered by Garmin
company allow for using the function of searchingo@le Local for local special points
and services connected with traffic, e.g. the oties give alerts about road works.
Moreover, when one starts to run out of fuel, tystem checks the prices of fuel in the
nearest gas stations: basic, middle class, premiupil. Other useful services within
the subscription are: friends search engine Cihe! weather, cinemas repertory, local
events, sending to GPS, flight status, currencyvedar, telephone directory. This
service is available thanks to the fact that alvr@@armin devices allow for using the
Internet through a special SIM card dedicated fdadransmission.

. Complex information about the route and the destina GPS navigation system
offered by Google, basing on the Internet, informa voice manner about the direction
of travel ("turn-by-turn™), shows the route, disgdathe newest maps and information
about companies in the area. Mobile phone usersdisgjay their route into a satellite
image of high definition. What is important, an etxaddress of the destination isn't
necessary, it's enough to give a name of a plage (lote Tarasy”), just like with
Google Maps. If in a given country a Street ViewwB® has been implemented, it is
possible to see images of places where one shawidand of final destination.

. Electronic guides. One of the applications of Ovapd, offered by Nokia [8], is a
specially designed guide for mobile phones by LioRéanet. It is based on an
assumption that a user is interested in placelsdmearest area. The application makes
accessible short information, e.g. about the nearghts or restaurants. Other programs
in this package inform about what is happeninghe heighborhood and makes it
possible to book a hotel through HRS system (HdRelservation Service —
www.hrs.com).

. Intelligent Rescue System (IRS). This is a systemchvsends location data of a user
only in case of an accident, a theft or on demdntleoowner, but during ordinary using
it doesn’t send or record in the system the infdgrmmaabout driven routes. ISR system
was introduced at the end of 2008. Currently itudes about 7000 cars. It was created
according to the assumptions of eCall system by [Eivolves a 24-hour monitoring
station (PSAP - Public Safety Answering Point), pa@ting with emergency services
and a dedicated device installed in a car, enallimgutomatic detection of accidents or
manual call for help. The system operates upon @&Ei$ology and GSM transmission
(GPRS/SMS).

Navigation systems used in transportation begicommperate with the network. Today,

information about geographical position isn’t enewmymore. It must be combined with
data available in the net. A problem is the wayEsenting the information to interested
users. A pioneering solution seems to be displatfieginformation on a windscreen of a
car, just like in combat aircraft (so called HUDcheology, head-up display). Such a
solution was proposed by MVS-California companycdnsists in the whole windscreen
becoming a navigation display, thanks to a 3D mtoje Besides, the clues of the
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navigation may be displayed on any pane, it doese#d to be a very expensive
holographic screen. Such a system makes use dlignl @xtended reality. It means that a
virtual image is put on a view behind the windsare@a this case it is a red line (Virtual
Cable) that leads a driver. It can be supposedttistsolution will prove more effective
than arrows and a meter calculating the number eters till the next turn, used so far.
Thanks to extended reality, problems with reachhmgright street will disappear, even if
there is a roundabout or crossroads with severabk.eAdditional advantage of the
technology is the fact that a driver’s attentiom@ distracted from the road, as they don't
need to move their sight from the windscreen tortheigation screen. Nota bene, Virtual
Cable won the European Contest of Satellite Naidgah 2011 [5].

5. Benefits and restrictions coming from the use of moder n technologiesin logistics

The most important advantages of using modern tdogies in the area of logistics are
that they are fast, mass and relatively low coste&s to information, not dependent on a
place or time, enables effective realization ofvéits and exchange of data in actual time.
Concentration of many technologies and functioalit(communication, access to the
Internet, localization and navigation, reading aacbrding information) in one device and
constant evolution of equipment and software maiee @ccess to modern technologies
cheaper and more common [12].

Using modern communication technologies in the aykdogistics brings a lot of
advantages. Among them, it is worth mentioning [20]:

- lowering operational costs,

— full control and access to data,

— possibility of increasing workers’ efficiency andma effective use of a workforce,

— reducing mistakes in logistic processes,

— shortening the time of processes,

— securing a high level of information security,

- shorter time of documents circulation,

— eliminating the circulation of paper documents.

Those technologies are connected with certain icdéetis. These are technical
restrictions (resulting from the size of displays mobile devices and their memory
capacity), security restrictions (bigger risk ofileg the device) and information restrictions
(connected with the quality of provided informadion

A certain restriction is also availability of toothat are necessary to exploit these
technologies and also insufficient telecommunicatiafrastructure or lack of it. For
example in Europe there has been a discussion gwinfgr years, on how to implement
eCall. All new cars were supposed to be equippéhd this system as of the year 2011, but
the date has been postponed for several reasons:

— the service requires introducing one harmonizeditgsl in whole Europe that

would ensure inter-operationing of transmissionsaife and audio connections,

— the necessity to generate minimal collection ofgatbry data about exact location

and time of an accident,

— creating a common protocol of data transmissionasoto avoid a danger of

misleading or wrong interpretation of given data.

These issues are difficult to solve. European Cdtemi publicized their
recommendations in this area: “member countriesulshonake sure that their mobile
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network operators implement a mechanism of opegdtie indicator of eCall notification
in their networks. This mechanism must be implemeriy 3% December 2014. Mobile
network operators should deal with eCall notificatin the same manner as any other
directed to the European emergency number 112" [14]

6. Conclusion

Dynamic and fast development of globalization psses wouldn’t be possible without
changes in logistics. Globalization makes logisfmse many new challenges. Logistics
must unite and integrate a system that appeared rasult of dividing the functions of
supply, production and distribution between unitsated in different parts of the world.
The necessity to cooperate, concerning the furetdrsupply, production, distribution and
logistics in a global scope, resulted in creatimg dupply chains. The biggest challenges for
contemporary global supply chains are longer tifnerder realization, longer delivery time
(and burdened with bigger insecurity), the need fepeated consolidation and
deconsolidation of shipments and considering varitypes of deliveries in terms of time
and cost of delivery. Meeting these targets isn&gible without the support of information
technology, both software and hardware.

Telecommunication solutions are offered in the fasfmvarious services. They are
based on using available information and advandetbols. They are the foundation of
work in modern warehouses and global distributi@iworks. They are solutions that
significantly support organizing a logistic proceddodern technologies (GPS, GSM,
RFID) used together with advanced systems of coenpaupport (simulations, following
movement, steering) increase significantly the tyafé people and stored and revenue
transported consumer goods, and are the meansd®wanning a market and increasing.

References

1. Diugosz J. (red): Nowoczesne technologie w logesty®NVE, Warszawa 2009.

2. Dzideczek T.. Transport, logistyka, magazynowanieMebilne rozwjzania dla
magazynu, http://www.poradnikhurtownika.com/artiti@sport-logistyka-
magazynowanie-mobilne-rozwiazania-dla-magazynu.

3. Gofebska E. (red.): Kompendium wiedzy o logistyce. PWAgrszawa 2002.

4. Jurczak M.: Innowacje w magazyniezymieria i utrzymanie ruchu, nr 9, 2008, s. 52-
54,

5. Kosielinski S.: GPS nowe funkcje usprawnisjansport, Computerworld nr 34, 2011.

6. Kozminski A.K.: Zarzadzanie. Teoria i praktyka. PWN, Warszawa 2000.

7. Logistyka — wspotczesny wynalazek?  http://wwwitelge.pl/pl/pl/Header+Pages
/Mapa-witryny/Logistyka/page.aspx/3729.

8. Mapy Ovi. http://www.nokia.pl/pomoc/produkty-pomob£00/how-to/ovi-maps.

9. Nowoczesna logistyka, http://easylogistyka.com/iapgbp?option=com_content
&task=view&id=81 &Itemid=25.

10. Palonka J., Pgbska-Miac T.: Mozliwosci wykorzystania technologii mobilnych we
wspotczesnym biznesie. [w:] Wiedza i komunikacjamwowacyjnych organizacjach.
Komunikacja elektroniczna. Praca zbiorowa pod MdPakowskiej. UE, Katowice
2011.

11. Potocki A., Winkler R.,Zbikowska A.: Techniki komunikacji w organizacjach
gospodarczych. Difin, Warszawa 2004.

566



12. Pucher J., Ké@mider A.: Mobilng¢ — motor rozwoju logistyki i handlu. Logistyka, nr
2, 2010, s. 45-47.

13. Wykorzystanie technologii mobilnych w procesach amgowania i produkciji.
http://www.totnet.com.pl/index.php?cont=art1.

14. Zalecenie komisji w sprawie wspierania w sieciagtzhaici elektronicznej w catej
UE ustugi eCall do przekazywania zgtoszalarmowych przez zainstalowane w
pojazdach systemy poktadowe, barpej na numerze 112 (,eCall”), Dziennik
Urzedowy Unii Europejskiej z dnia 8.09.2011. http:/feur
lex.europa.eu/LexUriServ/LexUriServ. do?uri=0J:112€803:0046:0048:PL:PDF.

15. Zabicki D.: Technologie mobilne w magazynie. httgwiv.utrzymanieruchu.pl/menu-
gorne/artykul/article/technologie-mobilne-w-magazyn

Dr Joanna PALONKA

Dr Teresa POBRBSKA- MIAC

Katedra Informatyki

Uniwersytet Ekonomiczny

40-287 Katowice, ul. 1 Maja 50

tel.: (0-32) 257 7277

e-mail: palonka@ue.katowice.pl
porebska@ue.katowice.pl

567



