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Abstract. This paper is the result of authors’ activities in he field
of research and implementation of global positionig system
(GPS) technologies in the Latvian car industry. Thesubject of
study is the characteristics of Latvian motor vehic
management. Topicality and importance of this issuare related
with new GPS applications to motor vehicle monitomg. In order
to solve this issue, the authors proposed an origgthmathematical
model of satellite receivers’ use in vehicles.
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. INTRODUCTION

In this work, there is considered the use of compunéetworks
in modern means of navigation. The main factor, ciwhi
determines the working quality of navigation meaissthe
speed. The modern means of navigation are basdugbn
speed computer networks. The estimation of the ymibdty
of such kind of networks is the topical task nowedalhe
main type of navigation monitoring is the automatépendent
surveillance. This method is widely used in Japa8A and
Western European countries (Sweden, Denmark, Gefmian
the near future, this method of navigation suraeitie will be
used in Latvia as well. The outcome of this work isroposed
methodology, which allows to design the computéwnek of
navigation monitoring in Latvia.

Il. NEW SERVICING STANDARDS

Regular research carried out in Riga Technical Esity [1-
3] present gradual criteria changes according tdchwlithe
GPS service is selected. Low price and high qualitgoods
are undoubtedly the most important ones on theHsivever,
those are not desired characteristics, but ratremntandatory
standard of a competitive service
consumers pay more attention to additional crifesiech as
time of delivery, possibility of getting ordered agts in the
determined period as well as high-quality inforroati
maintenance of order delivery process.

Nowadays not all companies are able to offer defivaf
goods to their clients on the day of order recégammon
practice is delivery on the following day). Howeviris
evident that presently service standards tend ¢orbe stricter
and a company’s position in the market dependserability
to meet these standards.

Dispatcher services using the abovementioned modern
systems obtain the following options for managington
vehicles:
- analyse information and take decisions based on the
data shown on the scalaldectronic map;
- store data on the movement and status of the abject
under control and prepare reports based on this
information, including the data visualised on an
electronic map;
- receive detailed reports about non-routing and
emergency situations requiring operative response.

Furthermore, in case of an incoming call from amithe
dispatcher has complete information about the stafuthe
order at the present moment and is able to answgr a
questions, including the estimated time of arrivghis
information can also be shown online, thus clieats get free
access to it).

As a consequence the efficiency of vehicle useeemses,
transport logistics improve; transport managementarried
out, strict control is implemented over impropehiete use
and the number of failedeliveries decreases which enables
the company to reduce the “order-delivery” cycle &amprove
the level of services provided to the clients adiugly.

NEW OPPORTUNITIES

IV. PROBLEMS WITHEVALUATING EFFICIENCY OFMOTOR
VEHICLE MONITORING SYSTEMS BY USING GPS

One of the main problems in improving the efficigrod GPS
use in the motor vehicles is the problem relatedvaluation
of efficiency of such systems. Efficiency of thesestems can
be evaluated by mathematical calculations usinguigge
systems. The vehicle GPS signal receivers as saohbe
interpreted as separate systems of queuing whickive

instead. Nowadagleries about their locations from the system didpa. GPS

signal receivers can generate queries to the sydigmatcher.
Management of queries received from GPS receigeshown
in Fig. 1 as a schematic image from the perspectie
gueuing. Each queuing system shown in Fig. 1 isvice that
manages the GPS queries. Queries are managedirsh ia,f
first out basis in rotation and return from GPSeieer to a
dispatcher, then they are transferred back to GiSivers
from a dispatcher. One of the characteristics @ tfuery
management scheme is the availability of differariés on
query management by GPS receivers. This diversityome
part can be explained by diversity of queries drdiversity
of the receivers’ characteristics. Unfortunately, terms of
applying queuing systems, the network device diters

recorded extremely rarely or considered if there as
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correlation between the rules on query behaviourerwh

queuing for service and the diversity or with othjeeues [5—
7.

As to GPS efficiency evaluation, cases should kertanto
consideration when the types of queries do not mkpa the
status of query in the queue. Therefore this rebesnggests
characteristics calculation method for GPS syst@msthe
basis of the assumption that management in theonktmodes
is subordinated to management rules.

Approbation for use of this method for corporatenpater
network analysis is reflected in various workshe awuthors [8
- 10]. Along with analytical researches presentetb\, the
authors carried out the experimental methods of GE&Eem

assessment [11] and the researches based on $mula

modelling methods [12]. This research suggest<setethe
mathematical tool of queuing stochastic networksa dsasis
for studies of the characteristics of GPS receinetwork
consisting of several nodes. In these networksfiegiecan

X; :Zm:vvij /'m

=1

@

Were W; denotes the waiting time of customs j in run

(1=1,2...n)
Traditional techniques can be applied to estimdte t
standard deviation of the response:

'n
Z,= 220 (x; - X, (1) ®)
In this equation we forget how; xwas composed individual
E)bservationNi J-

As initial conditions for on-line computer networkse
simple take the nature.
Al conditions.

select a network node for management randomly.sit i® Replicated runs yield independent observations t® t

suggested to perform the analysis of computer ndvirst

based on the fundamental queuing system with theery

exponential management law and the superpositidtoafson
query stream acting at the system input and thesnaition to
a stochastic network of queuing systems takes plabées

method enables studying the networks with hieraadhi

organisation of the structure where subnets camudssl as
service units.
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Fig. 1. GPS receivers.

V. STATEMENTS OF AQUASTION

The closing system mentioned above, may have pea&ds
in which traffic is very heavy, so that queues duip which,
however, are taken care of later in the systemnValg then be
interested in total throughput or in peak like nmaxm queue
length. In all those examples the only way to ieséed in the
steady state response of a on-line computers niesvwoan we
chose between replicating run and continuing omey loun.
We feel that in practical studies steady statelinéf computer
networks are an exception, where as in theoredicalies such
systems prevail.

If we replicate runs and new set of random numbers
each run then each run yields one independent wdisan, e.
0. the average waiting time in run “1”, then:
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analysis problem, problem standee-state behavidr an
problem off-line computer networks simulation.

¢ The practical problem is to detect whether theesysbne is
simulating has such renewal states. There aresals®
diagnostically and statistical estimation problemisce
the point confidence intervals are not using
straightforward formulas like equations. (2).

¢ For a single prolonged run we distinguish 2 appneacthe
measurement extractor and the analysis tools.

VI.

The goal of this tool is an on -line collect ofanfation in the
Operations Systems computer networks. A listing hinibe
received with a monitoring in the computer networks
Statistics we can be gathered at three levels:

The user job level here we can measure the programs
called for job step: compilation, execution, linasnted etc.,
the run time option selected and called diagngstics

The systentevel —here we measure job traffic, service time,
resource allocation, job and task queue lengths;

The 1/O level —here we measure channel and
equipment activities.

They are suggested from analytical and simulati@uets
of the on-line and off-line computer networks and o
workstations and console lights and from reflectn what
parameters are likely to be important. The genappkoach is
essentially that of a diagnostic there is a transfeontrol to a
routine, which collects data and stores it forrlatealysis. The
sampling rate and amount of data collected mustiove
enough so that the overhead due to the monitorgg i
acceptable. We distinguish two types of monitordognputer
networks: system accounting programs and peridglicaih or
to obtain information off packages programs. Theoaating
programs and periodically run must be some sppcaddlem.

The normal accounting information which cam users i
collected in computer network for billing is an ethely rich
source of data for monitoring process. But the rimiation
from billing source is not full. An accounting pragns cam a
very detailed profile of user job with rude predess.

THE MEASUREMENTEXTRACTOR

I/0
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Most of equation (2) observable can by means okaged
software monitoring, but at greater cost in timaeTproblem
software monitoring it is operating employing pragr in the
same option operation system of on-line and o#-omputer
networks.

The software monitoring is not yet used regulanh at
must be installations by loading important progranodules.
Several kinds of collect subroutines are considevesl give
below the list collects programmed in the curresrsion.

shout of the Figure 2. One process it is indepentilures
Poisson process of raie1/Y. Y it is average time of y=a+b.
Second process it is monitoring process. A momitpprocess
may be assumed from Geometrical process of ratéxpxlit
is average time from equation (1).

The date base system under monitoring mode of tipera
can be considered as a server to request for mimgjteystem
(for example in server of Windows XP).

The stationary probability distribution for the ddtase
monitoring system can be obtain for generating fionc

dialog; batch processing commands; primary anghich has many generation. For Figure 3 stationary
secondary commands; steps accounting; superviserobability can be obtain for generating functioniet has

A. Evaluation of the load workstatiomperator
calls.

B. Evaluation of the files manipulatiorogical
input-output; opens and closes of files.

C. Evaluation of the task management —
workstation queues; system task activity; utilities
and command for workstation activity and queues—|
in the system activity.

D. Evaluation of the computer utilizatiol©PU
occupation; peripheral and channel occupation and
core memory occupation.

E. Evaluation of the system reliabilitysystem

error; server’s errors; user aborts and variougeval
overly.

VII. THE ANALYSIS TOOL

A measurement off-line and on-line computer network

accompanied of analysis. The analysis tools impodawvas
often undervalued. These essential problems of ysisal
measurement in off-line and on-line computer neksare:
-Probability, in order to perform anatysn different
computer or network systems,
-Easy modification, because results dirgt analysis

two generations.

1| -

A
A
A 4

y=a+b

Fig. 3 Generating function which has two generations.

First generation function it is generation funotfoom failure
process. This is function can be obtain of equation

Q' ©=expti+i*y )

analysis,
-Easy utilization, because this tooluged on various
centers.

The detecting system will be assumed in the stahdar

monitoring mode. The monitoring mode may be désctias
follows on Fig. 2.

failure

> I:I—bworkstation ‘Ilr —> —>
servel

monitoring

Fig. 2. Described monitoring mode.

It is assumed that requests for monitoring andufad occur
according to two processes. The time sharing tiposeesses

function of second generation. For geometricalrithigtion
this is function has equation:

Q" o-3r[a-p*QP9]

This is equation it is geometrical progression fraunich
we will give expression for general function of nitoning
process

Q(Z)(s) = p/[l-expEA +

A*S)+prexpEa +4*9)] 5
This is result give become equation from arrivaimber
measurement for one monitoring séance.

From equation (5) describing state transitions and
distribution stationary probability f the system asarement,
bet we showing the becoming the arrival number nnegsent
and standard deviation for this number. The desdrithe
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arrival number measurement for one séance measot@ae
be becoming from first derivative equation (5) &rl. From
this transformation we have:

Qo =9Q7 (3/ 9 = p/L-expfA + 2% 9+ p* (-4 +
A* 9} dis) =
~[(p- P *expfA + 4% 9* 2] /L-expfd +

A*s)+ prexpEl+Ar 9l=[A-p* 1]/ p ©6)

For described the standard deviation can be begpinom
second derivative equation (5) for s=1.
Skip the operations of derivative we have:

v.,~-d’Q”erd(s)
=[@-p* 2 @-pl P

The different of measurement system have differatties
and have the different parameters,

management process. Risk evaluation is an impostage of
work. Adequate selection of the system, impleméontat
terms, costs and further use of the selected sydtgm
personnel depends on this stage. Apart from thateskrisk
evaluation the manager should calculate risk pritibaland
severity and elaborate a plan for minimizing all assessed
risks.

This research also demonstrates risk managemeat# of
GPS system implementation as a case study of éuydart
organisation. For instance, the risks that areegdrds medium

status “Improper GPS system, strategy” and “Work
interruption” have the following indicators: 0.08\ch 0.10
accordingly.

Implementation of a new company content management
system has also revealed the necessity to upgrhde t
employees’ qualification. This matter can be solved
organizing special trainings. Moreover, various elav of
motivation, such as salary revision, payment of uses,
bonus system and free education are offered inrotde
increase responsibility of the company’'s employesw
willingness to master the new system faster ant aiserious
attitude

bat the differen As a result of studies of the offers in the GPStesys

characteristics this system can be design in 8ta#is market, individual needs of the company, risk asialand
terminology for equation (6) and (7). In this pape discuss evaluation and proposed measures to minimize tegperts’
selected analysis and measurement that seem dfcptagse evaluation of the organisation’s maturity level amecessary
in the design and diagnostic off-line and on-liremputer optimization calculations, the decision was madege web-
network in general. The equation (7) given use camp sites for the project implementation. The experbugr

several off-line and on-line computer networks.

VIII. SUMMARY

The organisation which is focused on the long-tbunsiness
activity and the quality of its processes must dall
development trends in the information technologiemke
progress in this area and react timely to the chang this
area in order to optimize its processes and inerdas overall
work efficiency.

acquired the following result when evaluating tignsicance
of the most important advantages as per the degfrekeir
significance:

- reduction of the time spent by employees - 94%;

- business process optimization - 84%;

- improvement of the employees’ work quality - 81%.

Determinant choice criteria were (as per the degke

significance, according to the evaluation of theezk group):
project payback rate - 93%, low maintenance co3&% and

During the last few years organisations have hagehufunctional characteristics of the system - 77%.

amounts of unstructured content, including docusegimail
messages, video clips, instant messages, webasitbsnany
others. This information is often in disorder whiprevents
the organisation from using these valuable asdftseatly in
order to share knowledge, improve relations withdlients
and increase efficiency of processes.

Many companies currently have the following widesat
issues:

Implementation of GPS system provides significant
advantages; however, this process is rather coaiplic as
various factors have to be taken into consideratiurther
effect is mostly determined by the adequate chaitehe
system and the realization of the implementatioocess. If
the system is selected correctly and the implentienta
process is carried out successfully, the employafeshe
organisation are able to use their working time emor

- processing of and search for documents is n&fficiently and do more work thanks to the reductaf time

efficient and requires too much time;
- business processes are not managed efficiently;

for routing operations. The systems also enablémigihg
activities of particular departments and the orgation as

- lack of an integrated information source or itSuch and obtain analytical information which is diser

insufficient activity;

- increase of costs related with compilation, cagyi
sharing and storage, as a consequence, the conspéfieys
from the inefficient work organisation.

making various important managerial decisions.

CONCLUSION
The polls carried out show that the use of modesitjpning

Implementation of a GPS system in a company is gystems for transport and motor vehicle controltesys is

complicated and time-consuming process requirirtgdious
analysis, studies and thorough preparation.

economically feasible.
Thus it is evident that the economic effect froneith

~ Eventual risks should be precisely assessed duriftgplementation in large companies performing thodsaof
implementation of automation systems as it is iny andeliveries every day will definitely exceed the tsofor its
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purchase, implementation and maintenance. Furttrernib
will be much easier to manage the transportationpgamny.

Development of an integrated transport managenysieg
enables to solve a local task of reducing the “ecigivery”
cycle and creating a positive image for the companyhe
eyes of the clients due to accurate execution afertaken
obligations related with order execution terms, imination
of the delivery failure risk and the opportunity afeating a
flexible feedback system.
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Viktors Boicovs, Marga Zivitere . GPS satditsistemas integracija Latvijas autotransporta vadiba

Darha tiek apskata datoriklu izmantoSana fsdienu navigcijas dzeKos. Galvenais faktors, kas nosaka nasijgs fdzeKu darba kvaliti, ir atrums.

Misdienu naviacijas idzeKi balss uz lielaatruma datofkliem. Sidu tklu raZguma noertgjums Sobid ir visaktuilakais uzdevums. Galvenais naadijas

nowveroanas veids ir autatiska atkafga noveroSana. &du metodi plasi izmanto Jams, ASV, Rietumeiropas vakst (Zviedri, Danija, Vacija). Tuvakaja

nakotné doti navidgicijas noerojumu metode tiks izmantotaiaratvija. Darba matedilos tiek piedvata metodika, kadauj veikt navigcijas noérojumu

datoriklu projekg€Sanu Latvij.

GPS pielietoSanas sekas ir transpdz#lu efektiviites paaugstisana, autotransportagistikas uzlaboSana, autotransportaiiad nodroSi#sana vienlaiwi

ar stingru transportadzelu kontroli un neveiksfigu piedgZu skaita samaziSanos, kagauj hitiski sasinat ciklu ,paditijums - piegde”. GPS sigimas
realiicija nodroSina titiskas prieksSrobas; tondr Sis process ir sargits, jo ir daudz faktoru, kurusgém vera projekeSanas stadij Turpniko efektu visvaiik

nosaka adeldta siskmas izéle un procesa realizija. Ja sistma ir iz\eleta pareizi un process tika realiz veiksnigi, organizcijas darbinieki var efektak

izmantot savu darba laiku un paveikt darbu dasaka laika. SisEmalauj af veikt darlibas, kas tiek izmantotas ddi svargu kardiralu Iemumu veikSanai,
optimizacijai.

Buxrop Boiinos, Mapra ’)Kusurepe. HuTerpanus cnyTHuKoBoii cucrembl GPS B ynpasiienne aBrorpancnoprom Jlateun

B mpexacraBneHHO# paboTe paccMaTpPUBAETCS MCIOJIB30BAaHHE CETeH KOMIIBIOTEPOB B COBPEMEHHBIX CPEICTBAX HaBUrauuu. [ aBHbBIH (paKTOp, OMMCHIBAIOLIMI
KayecTBO PabOThl CPEJCTB HaBUIallMM - CKOPOCTb. COBPEMEHHBIE CpPEICTBA HaBUI'ALMM IOCTPOEHBI HA OCHOBE BBICOKOCKOPOCTHBIX CETEHl KOMIIBIOTEpPOB.
Opnnako, npodieMa OLEHKH MPOM3BOANTENBHOCTH TAKUX CETell sBIsIeTCs HanOonee akTyalbHOH 3aaveil. OCHOBHBIM BHIOM HABUTALMOHHOTO HaOIIOJCHHS
SIBIISICTCSI aBTOMATHUYECKOE 3aBHCUMOE HaOmwojeHue. Takoil meTon HaOmoaeHus mupoko ucnonssyercs B Snonmu, CILA, B ctpanax 3amaguoit EBporisi
(IIBerwn, Haruu, [epmanunu). B Gnmkaiiimem Oymayinem JaHHbBINA METO/] HABUTAIIMOHHOTO HAOIIOMeHNs OyIeT HCIob30Ban B JlatBuu. B Marepuanax paboTs
MpeIaraeTcsi METOIMKa, MO3BOJISIOIIAst IPOM3BOIUTE IPOCKTUPOBAHKUE CETEil KOMITBIOTEPOB HABUTAMOHHOTO HaOoneHus B JlaTBin

Kax cnencrBue mpumenenne GPS ectp yBenumuenue 3¢(EKTHBHOCTH TPAaHCHOPTHBIX CPEICTB, YJIyYLICHHE JIOTHCTHKH aBTO TPAHCIIOPTA; OCYLIECCTBICHHUE
YIpaBJICHUS aBTO TPAHCIOPTOM, IIPHU CTPOTOM KOHTPOJIC HaJl TPAHCIIOPTHBIMH CPEICTBAMHM M YMEHBIUICHHE HEYAABUIMXCS AOCTABOK, UTO MO3BOJISIET COKPATUTH
LUK “3aKa3 - goctaBku’. Peammsanms cuctembl GPSobecneunBaeT CyniecTBeHHbIE IPEUMYIIECTBA; OHAKO, 3TOT IMPOLECC CIOXKEH, TaK KaK eCTh pa3IHYHbIC
(haxTOpbl, KOTOPBIC NOJDKHBI OBITH YYTEHBI NMPU MPOSKTUpOBaHMH. JlanbHeiummii 3¢dekt Oonplie BCEro ONpeneNsercs aJeKBaTHBIM BBIOOPOM CHCTEMBI H
peanu3anyeii npouecca BbINoONHEeHHS. Eciam cuctemMa BbIOpaHa MPaBHIBHO W MPOLIECC BBHIMOJIHEHUS OCYLICCTBICH yJIa4HO, paOOTHUKH OPraHU3allUMH MOTYT K
HCTIONIb30BaTh BpeMs HX pabothl dddekTuBHEEe M Ienath padoThl 3a Oosee cokpaméHHoe Bpems. CHcTeMa Tak Ke MO3BOJSET MPOBOJMTH ONTUMHU3ALMU
JIEUCTBHI, KOTOPBIC MOT'YT OBITH MCIIOJB30BAHBI LIS [eNa Pa3INYHbIC BAKHBIC KapAUHAIBHBIX PEIICHUS.
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