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NKOHOMUKA | ECONOMICS m

PLANNING AND DEVELOPMENT OF THE OLD CEMENT WORKS
Zdravka Dzhandarmova, Peter Dzhandarmov

Introduction

1. The site presented is brownfield land, The Old Cement Works, in Colne, Borough
of Pendle, Lancashire, BB8 8HW, on the west side of Knotts Lane, grid reference
SD, easting: 38852080 - northing: 43928970. Its total size is 0.3ha(0.75acres),
and is vacant and mostly cement ground. (appendix 1) The site is adjacent to
Knotts Lane in Colne and an estate road will lead directly from the Lane to all five
houses and their garages.

2. Colne is a town and civil parish six miles northeast of Burnley, 25 miles east of
Preston, 25 miles north of Manchester, and 30 miles west of Leeds. The M65
linking it to Preston terminates at the west end of town, whence the A56 leads
onwards to Skipton and the A6068 to Keighley in Yorkshire. Colne railway station
is the terminus of the East Lancashire railway line, at the other end of which is
Preston, making Preston effectively Colne’s gateway to most parts of the UK.

Planning history

1. Planning permission had been granted to a previous applicant (13/13/0387P) to
erect three dwellings on the same site. This applicant, the previous owner, was
unable to continue and sold on to the present applicant. The superseding
Application 13/15/0610P for residential development of 0.3ha of land was granted
on 12 February 2016 and full planning permission given (subject to conditions) to
erect five 4-bedroom detached dwellings of two storeys each, with back gardens
and private garages. Public parking space has been provided which the Highway
Development Control Section has approved as adequate to the development.
There are no environmental impacts other than the ones set out in paragraphs 2.f.
& g., below, and no listed buildings or conservation areas are involved.

2. The conditions imposed by the Planning and Building Control of Pendle Council
derive from the Town and Country Planning Act 1990, Town and Country Planning
(Development Management Procedure) Order (England) 2015 and Wildlife and
Countryside Act 1981, and are:

a. Development shall be commenced within 3 years of the date of permission.

b. Development shall conform to the design plans proposed and submitted to the
Control.

c. Within two weeks of building works commencing, samples of the exterior
materials to be used shall be submitted to the Control for approval.

d. Window openings shall be set back from the exterior wall by at least 70 mm.
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e. Within two weeks of building works commencing, two separate schemes for
the disposal of foul and surface waters shall be submitted to the Control for
approval.

f. Before works may commence, a method statement shall be approved by the
Control specifying methods, standards and timing for investigating and
remediating any contamination on the site already present or resulting from
development.

I. This includes an investigation of the contamination already present on the
site, which is brownfield land and formerly a cement works, to assess its
magnitude and the chance of its migrating off the site because of the works.

ii. It also includes the duty of decontaminating whatever contamination is
found.

g. Development shall conform to Pendle Council’s recommendations concerning
the protection of the natural habitat of bats and barn owls per the Wildlife and
Countryside Act 1981.

h. Within two weeks of building works commencing, a landscaping scheme shall
be submitted for approval by the Control.

i. Adequate car parking area shall be paved in accordance with a scheme
approved by the Control.

j. During the works time, facilities shall be provided to clean the wheels of
vehicles coming off of the property in order to keep Knotts Lane clean.

k. Before any other development may be built, an estate road shall be
constructed in accordance with the Lancashire County Council Specification
for Construction of Estate Roads.

I. The garages shall never be used for any purpose precluding their use for
parking motor cars.

m. Before any other development may be built, a scheme for construction of site
access and off-site works of highway improvement (including construction of a
footpath required by the Highway Development Control Section) has been
submitted and approved by the Control.

n. Before building works may commence, a Traffic Management Plan shall be
approved by the Control.

3. The likelihood of serious contamination from building a new development on the
site of former cement works is low, as this kind of works produced simple material
without exotic processes and toxic chemistry. The main concern would be excess
dust thrown up by the new construction itself. Therefore, it could be anticipated
that little or no extra costs will be incurred from proceeding with development.
Nonetheless, advance information should be sought from specialist surveyors
(e.g., LABC Warranty, 2017).

4. Section 57 of the Town and Country Planning Act 1990 mandates that property
development is unlawful without prior “planning permission” obtained from the
local planning authority. Permission has been got but only after developer
amended first development plan in which houses featured extra storeys, in order
to accommodate neighbours living next door at Knotts Farm, who objected to
aspects of the design which overshadowed their property and raised privacy
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concerns. These issues are classified as “amenities” by the 1990 Act, which
mandates the local planning authority to take account-of when granting or
withholding permission (Chapter Il, Section 215). Loss of amenity constitutes an
established ground for objecting to permission, as illustrated in the training manual
of anti-development activists (Allen, 2010). Developer's design amendment to
accommodate objectors itself constitutes admission that the objections were valid;
if we ignore that history, the neighbours will feel betrayed, and will probably
contest the expanded plans before Pendle Council or in court, adding further delay
and expense to the development project. Hence, it would be cheeky for developer
to reverse himself ex post and “put the pedal to the metal” in attempting to
optimise the scale of his return on investment.

5. The 1990 Act originally required solely the local and national public authorities to
consider all the issues that might weigh against permission, looking after the
interests of all other (private) stakeholders. Since then, however, the Localism Act
of 2011 has intervened to authorise the local populace to become actively
involved in town and country planning (see esp. Schedules 9, 10, 11). A
corresponding National Planning Policy Framework (NPPF) was issued strongly
commending conservation of neighbourhood “amenities” in deciding permissions;
consider for example Core planning principles, paragraph 17, 4th point: “always
seek to secure high quality design and a good standard of amenity for all existing
and future occupants of land and buildings” (Dept for Communities and Local
Government, 2012, p5). These are high-level constraints which all developers
would be wise to heed all the time.

Residual valuation

GDV = 5 HOUSE x £350 000 £1 750 000 (A)
Building costs £904 315 (B)
Professional fees at 12% £904 315 x 12% £108 517 (©)
Short term finance at 10% for 1 year = (£904 315 + £108 517) x 10% = £101 283 (D)
Contingencies at 5% (£904 315 + £108 517) x 5% = £50 641 (E)
Agent sale costs at 2% of GDV £35,000 (3]
Profit and risk at 13% of GDV £227 500 (G)
Total costs £1 427 256 (H)

1750 000 — 1 427 256 = 322 744 )]
PV £1in 2 years at 10% 0.8264463 J)
£322 744 x 0.8264463 £266 730 (K)
Land acquisition costs at 6% £15 098 (L)
Maximum available for site purchase — net £251 632

A. The GDV is the best estimate of the capital value of a completed
development. It is calculated by multiplying the total estimated value of each house by
the number of the houses in the development. In the case of the Old Cement Works
development, there are five houses worth £350 000 each, for a total of £1 750 00O0.
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There is an element of risk in such an assessment, as the properties have not been
sold yet and market values are subject to change without notice. No projection of
future value is made; instead, valuation is based on information derived from actual
values on the current market.

B. Building costs are assessed as accurately as possible on the basis of the
BCIS Quarterly review of building prices, Issue No. 146 of September 2017. This is a
rough estimate, however, and advice should be taken from a quantity surveyor who
will know best how to refine the cost-estimate as the project progresses. It was also
deemed advisable to build into the valuation a margin allowable for contingencies, to
cushion the developer's estimated profit from moderate cost overruns. The total
internal floor area of each house is 1347 sq. ft. (125.14 sg. m.), plus 177 sq. ft. (16.44
sg. m.) or 300 sq. ft. (27.87 sq. m.) for each of the two types of garage. Total
730.76sqg. m.. The price per square meter for a detached house is £1250 x 0.99
(Lancashire regional index). = £904 315.

C. Professional fees are an essential part of the total cost to afford the input of
the range of professionals necessarily involved in the development process: an
architect, a quantity surveyor, an electrical engineer and others. Estimated fees fall in
range of 12-15% of the total building cost. As residential schemes are less
demanding, costs tend to be lower, and 12% is probably the more realistic estimate in
Colne.

D. Short term financing is calculated on the sum of building cost and professional
fees at 10% interest for 2 year, which is one half of the projected building time.

E. It is advisable to factor-in a contingency cost as an integral and inevitable part
of the building process. Usually 5% of the building plus professional fee costs is
allowed: (£904 315 + £108 517) x 5% = £50 641.

F. Agent sale costs must be deducted from the GDV on the likely assumption
that all houses will be sold, which makes £1 750 000 x 0.02 = £35 000

G. The developer’s profit, equivalent to his risk of development, is a proportion of
GDV and is intended to work out to 13%.

Total development cost

H. The total costs, including fees, costs and interest payments, must be
deducted from the sale price to yield the surplus available for site purchase.

I. The interest on loans to be taken out to buy the site and hold it until the
properties are sold must be deducted from the sale price too. This is calculated upon
the investment’s present value (PV) at 10% for 2 years (the total development time).
According to Parry’s valuation and investment tables this is 0.8264463.

J. This is the sum available for land purchase and the other costs of site
acquisition: the surplus sum multiplied by the PV multiplier.

K. Site acquisition costs (stump duty, surveyor cost, solicitor cost, etc.) are
estimated at 6% of the gross site value. To calculate this, L. (next paragraph) must be
deducted from the gross site value — done by discovering the net site bid L. and
deducting that from the gross site value to estimate the land purchase cost.

L. The net sum for land purchase excludes the other site acquisition costs. They
need to be deducted from the same net sum using the formula 1 — (1/1.06), yielding
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£266 730 — (£266 730/1.06) = £15 098. This result is known as the residual value, the
maximum available for site purchase after all costs. This is not necessarily “the value”;
it is only the maximum sum that should be paid for the land to be developed.

Methodology of valuation
The valuation is based on analysis of comparable sales transactions of

properties within the locality together with those currently marketed.

Ermystead at Kearns Village, Cowpe Road, Rossendale, BB4, on the market
£354 000(Rightmove)

The Locks, Colne, Lancashire on the market £380 000(Rightmove)

18 Grenfell Gardens, BB8, sold for £415 000 Nov 2016.

There are more Brand new developments in the region.

Conclusion

The development plan is a very good one for the surrounding neighbourhood,
enhancing it greatly with modern housing and landscaping in lieu of a brownfield
eyesore. The planning permission has already been “improved” as much as it can
without incurring unacceptable risks of delay and expense arising from the objections
of neighbours who have already been accommodated by scaling back the plans,
which in itself is an admission that the objections were justified. A “jack to the max”
strategy would be very ill-advised at this juncture. The interest of the developer as well
as of all stakeholders in the neighbourhood and town of Colne is to proceed to
construction without further delay on the basis of the current planning permission.
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Appendix 1: Photographs
The site — The Old Cement Works, Knotts Lane, Colne BB8 8HW.
Location Plan — Drawing No. 15/150/4A
Proposed Site Layout — Drawing No. 15/150/2A
Proposed House Type, Plots 1-3 — Drawing No. 15/150/3A
Proposed House Type, Plots 4 & 5 — Drawing No. 15/150/5
Location Plan and Garage Details — Drawing No. 15/150/4
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EMINMMPUYHO U3CNEABAHE HA
NA3APHATA PEAJIU3ALUA HA
MHOBALUUUTE B COPTYEPHATA
MHOYCTPUA

Katepuna NopaaHoBa KosnyaxoBa

Pe3rome: WHoBauuute ca AaBuraten Ha
ObNrocpoyeH NKOHOMMYECKM pactex U
CTPYKTYPHU  MPOMEHM 3@  WKOHOMWYECKU

Hanpenbk. [asapHata peanusauus e KpawHaTta
LUen Ha efgHa MHoBauus — TasuW MHOBauus Aa
Obae Bb3npueTa OT nasapa, KOeTo € Msipka 3a

HeHata CcnocoBHOCT [fOa  yaoBneTBopsiBa
HerosuTe HYXOu " na nosuLIaBa
KOHKYPEHTOCMNOCOBHOCTTa Ha dvpmara.

CodpTyepHaTa MHAYCTPUST MMa BoAeLwla pors,
3al0TO NpuUTeXaBa TEXHOMOorusTa U 3HaHUETO,
KOUTO Ca KI/OYOB €enemMeHT B mnpoueca Ha
Ccb3faBaHe Ha WHoBauun. B cratmaTta ca
npeacTaBeHW pesynTatute oOT  NpoBeaeHOTo
eMNMpPMYHO  M3credBaHe  Ha  MasapHara
peanusaumMsi Ha WHoOBauMUTE B codTyepHaTa

WMHOYCTPUS, KOETO MMa 3a uen ga nokaxe
aKTyanHoTO CbCTOSiHME Ha MHOBauuuiTe B
codpTyepHata wMHOYCTpMA UM Ja  o4vepTtae
KIo4oBuUTE dhakTopu B npoueca Ha

paspaboTBaHe Ha MHOBaUMsTa M nocnegsallata
W nasapHa peanusauusa.  WMacnegBaHeTo
obxBawia 33 MUKPO NpeanpuaTusl, Mankm wu
cpeaHu npegnpuaTug, yrieHyBaLm B
bbnrapckata acouuauuMss Ha codTyepHUTe
dupmu (BACKOM) B Bbnrapus. EmnvpuyHoTO
nacrniegsaHe e npoeeneHo npes gekemspu, 2017
r. U € 4acT OT gucepTaumoHeH Tpyd Ha Tema
JlasapHa peanu3auuMss Ha UWHOBaUuUTE B
copTtyepHaTa nHaycTpmna“. MN3cnenoBaHusaT
nepuopg e ¢ ooxeart 2015 -2017 rogvHa.

Knro4oeu Odymu:. wHOBauuuTe, nasapHaTta
peanusauusi, copTyepHaTa UHOYCTPUS, aHKETHO
nscnegsaHe, BACKOM

(0

AN EMPIRICAL RESEARCH ON
THE COMMERCIALIZATION OF

THE INNOVATIONS IN
SOFTWARE INDUSTRY

Katerina Yordanova Kozludzhova

Abstract: Innovation is a driver of a
long-term economic growth and structural
change for economic progress. The
commercialization is the final goal of the
innovation - this innovation to enter the
market, to be accepted by the market,
which is a measurement of its ability to
meet market's needs and requirement
and to increase the competitiveness of
the company. The software industry has
a leading role in that process because it
possesses the technology and knowledge
which are key elements in the innovation
process. This paper presents the results
of the empirical research on the
commercialization of the innovations in
the software industry, aims to show the
current state of innovation in the software
industry and outlines the key factors in
the process of innovation development
and its subsequent commercialization.
The survey covers 33 micro-enterprises,
small and medium-sized enterprises,
members of the Bulgarian Association of
Software Companies (BASSCOM) in
Bulgaria. The empirical study is
conducted in December 2017 and is part
of a dissertation on "Commercialization of
the Innovations in the Software Industry".
The survey period ranges from 2015 to
2017.

software
survey,

Keywords:  Innovations,
industry, commercialization,
BASSCOM
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1. BbBeaeHue

MHoBauusa B codpTyepHaTta uHOyCcTpus e
BHeApsiBAHETO Ha HOB unuM nogobpeH
copTyepeH NpOAYKT, KOWTO yaoBeTBOpsiBa
HyXOMTe Ha knueHta.! B npeanoxeHata
aedomHUUMA nog MNOHATMETO ,BHeapsiBaHe"
ce pasbupa ,BbBeXaaHeTo B ynotpeba“ unm
,N3MON3BaHEeTO" Ha pa3paboTeHnss HOB WK
nogobpeH codTyepeH NPOAYKT OT KIMEHTa;
a nog nmMOHATMETO L,HOB unuM nogobpeH
copTtyepeH NpoayKT" ce pasbupa
pa3paboTBaHETO Ha HOBa W pasfnunyHa
dYHKUMOHANHOCT KbM CblUecTByBalLL
copTyepeH NpoayKT, UM Cb3[aBaHETO Ha
HOB cOPTyepeH NPOAYyKT, unuM nogobpeHue
Ha npeauwiHa Bepcuss Ha CcodTyepHus
NpoayKT. MoHaTHeTo ,nasapHa
peanmsau,wsq“2 Ha MHoBaumuTe B
copTyepHaTa UHOYCTPUS ce onpeaerns Kato
npouec Ha npegcraBsiHe Ha MHOBaUMATa Ha
nasapa, KOUTO Lenu aa nopoan xenaHue 3a
3aKynyBaHe W M3Mon3BaHe Ha MHOBaUMATa
OT nasapa, n peanusupaHe Ha npogaxba oT
dupmarTa. [MasapHaTta peanusauus
npeeBpblla WHOBauuMsTa B [ABUraten Ha
MKOHOMUYECKM pacTex. Ts ce pasrnexaa
KaTto nonoxuteneH pesyntat ot. (1)
n3BbpLUBaHE Ha 3aabnbovYeH aHanu3 Bbpxy
CbAbPXaHMETO Ha MOHATUETO ,MHOBaLMA®;
(2) paskpuBaHe CbLUHOCTTa Ha U3TOYHULUTE
Ha Bb3MOXHOCTM 3a Cb3daBaHe Ha
nHoBaumu; (3) paskpuBaHe pasnuyHUTe
nogxoau 3a crapTupaHe Ha uHoBauwus; (4)
oyepTaBaHe Ha KIYoBM akTopu 3a
paspaboTBaHe Ha MHOBaAUUA U TAXHOTO
n3cnegBaHe B KOHTEKCTa Ha codTyepHarta
NHOYCTpUS; (5) N3BbpLUBaHE Ha
3aa4bNnboyeH aHanua BbpXy CbAbpXKaHMETO

1. Introduction

Innovation in the software industry
is the implementation of a new or
improved software product that meets
the needs of the customer.® In the
proposed  definition, the term
"implementation” means the
"exploitation” or the "usage" of the
developed new or improved software
product by the customer. The term
"new or improved software product”
means the development of a new and
different functionality to an existing
software product, or the creation of a
new software product, or the
improvement of a previous version of
the software product. The term of
"commercialization"* of innovation in
the software industry is defined as the
process of the introduction of the
innovation to the market that aims to
create a market desire to buy and use
the innovation and generate sales for
the company. The commercialization
makes the innovation an engine of
economic growth. It is researched as
a positive result of: (1) conducting an
in-depth analysis of the content of the
concept of "innovation"; (2) revealing
the essence of the sources of
innovation; (3) identifying different
approaches for starting innovations;
(4) identifying key factors for the
process of innovation development
and their research in the context of
the software industry; (5) conducting
an in-depth analysis of the content of
the concept of commercialization; (6)

! DedbmHMLMATA 3a NOHATUETO ,MHOBALMSA" B COPTYepHaTa MHAYCTPUS € NpeasioxeHa oT aBTopa.
2 [leduHMLMSTA 3a NOHSTMETO ,NasapHa peanusauusi B codTyepHaTa UHAOYCTPUS € MpeanoXeHa oT

aBTOpa.

® The term of “innovation” is defined by the author.

* The term of “commercialization” is defined by the author.
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Ha NOHATMETO ,Nas3apHa peanusauus”; (6)
n3bop Ha MNOAXOAALWM  MapKETMHIOBM
AEVHOCTM 3a OCbLLECTBABAHETO Ha npouec
Ha nasapHa peanusauus; (7) odepTaBaHe Ha
KrnoyoBuTE dakTopu 3a nasapHa
peanu3auma “ TAXHOTO WU3cneaBaHe B
KOHTEKCTa Ha codpTyepHaTa UHOYCTpUS.

2. MeTogonorusi Ha uscnegBaHeTo

EmMnupuyHoTO M3cnegBaHe e nposeneHo
OT aBTOpa 3a LuenuTe Ha peanuanpaHeTo Ha
auceptaunoHeH Tpya Ha Tema llasapHa
peanusauus Ha MHoBaLuMuUTe B copTyepHaTta
nHOycTpusa®. 3a nposexgaHe Ha
eMNUPUYHOTO Un3credBaHe ce U3nos3ea
KOMOUHUpaHa n3cnegoBarternicka crtparterus,
KOSITO BKMOYBa MpunaraHeTo, KakTo Ha
KONMMYeCTBEHMS, Taka M Ha KavyeCTBEHMS
MeToA4 3a wuscnegBaHe Ha obekta WM
npegmeTa Ha uscrneaBaHeTo. 3a uenurte Ha
peanu3anpaHeTo Ha KONMMYEeCTBEHUS MeToq
ce npoBexJa aHKeTHO u3cregBaHe C nuua,
MEHUIKbPU Ha codpTyepHute dupmn. B
HacTosillata cTatMa e  npeactaBeHo
UANOCTHOTO aHKeTHO u3crnegBaHe BbpXy
nasapHata peanusaumsa Ha uWHOBauuuTe,
pa3paboTteHn oT codTyepHute dupMmn B

Bvnrapus.

O6ekT Ha wu3cnegBaHeTo ca  MUKPO
npeanpuaTusaTa, Mankute u - cpegHute
npegnpusatus  (MCI1), u4neHyBawun B

bbnrapckata acoumaums Ha copTyepHUTe
komnaumm  (BACKOM),  paspaboTBalum
npoaykToBM  uHoBauuu. [lpeameTr  Ha
n3cnegBaHeTo e nasapHaTa peanusauus Ha
WHoBaUuuTe, pa3paboTeHn oT copTyepHUTe
dupmun, yneHysawm B BACKOM. Llenta Ha
n3cnegBaHeto e paspaboTBaHeTO M
npegnaraHeTo Ha Mogen 3a nasapHa
peanu3auua Ha wuHoBauuute (MIPU) B
copTyepHata  WMHAOYCTpPUS, KOWTO  Aa
Hacbpun MCI1 B codTyepHaTa mHAOyCTpUSA
Aa cb3gaBaT MHOBALMOHHW NMPOAYKTU, KOUTO
yCnewHo a peanuaupar Ha nasapa.
O6ekTbT Ha M3cnenBaHeEToO e NpeacTaBeH
oT 73 codTyepHn dupMK, KOETO e

selecting appropriate marketing
activities  for the process of
commercialization; (7) identifying key
factors for the  process  of
commercialization and their research
in the context of the software industry.

2. Methodology of the research
The  empirical research is

conducted by the author for the
purposes of the dissertation thesis
"Commercialization of innovations in
the software industry”. A combined
research strategy is used to conduct
the empirical research, which includes
the application of both the quantitative
and the qualitative method for
researching the object and the subject
of the study. For the purposes of the
guantitative method, a survey is
conducted with managers of the
software companies. This paper
presents an overall survey on the
commercialization  of innovations
developed by software companies in
Bulgaria.

The object of the survey is micro
enterprises, small and medium-sized
enterprises (SMEs), members of the
Bulgarian Association of Software
Companies (BASSCOM) that develop
product innovations. The subject of
the study is the commercialization of
the innovations developed by the
software companies, members of
BASSCOM. The aim of the study is to
develop and propose a model for
commercialization of the innovations
(MCI) in software industry that aims to
encourage SMEs in the software
industry to create innovative products
that they can successfully sell on the
market.

The object of the empirical research
is presented by 73 software
companies, which is the entire
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reHepanHarta CbBKYMHOCT. Mopaawn
HEBB3MOXHOCTTA [a ce obxBaHaT BCUYKU
eavHNUM 3a y4dyacTue B [JOMNUTBAHETO, 3a
uenute Ha  aHKeTHOTO  u3cnegBaHe,
AonuTBaHeTo € m3BagkoBo. 3a m3bop Ha
eouHMLUM 3a yyacTue B [ONUTBAHETO, ce
n3nonseBa CTOXaCTU4HUA MeToq Ha noabop,
npy KONTO BCUYKM e4uMHMLM OT reHeparnHaTta
CbBKYMHOCT MMaT paBeH LWaHC Aa nonagHat
B M3BagkaTta Ha mscnegsaHeto. ['eHepupa-
HaTa n3Bagka ce cbeTom oT 33 eanHmum. 3a
uenMTe Ha aHKeTHOTO u3cnegBaHe ce
nanonssaTt 25 BbNpoca OT 3aTBOPEH Twun.
AHKkeTHaTa kapta e yeb 6GasmpaHa un ce
npegocTaBsa Ha PecrnoHAeHTUTe No MMenn ¢
npenpartka KbM aHkeTHaTa KapTa. bposaT Ha
pecrnoHAeHTUTe ce  pasnpegens  no
npusHaka ,YMcrneHocT Ha nepcoHana“ B
onpegerneHa nponopuus (Tabnuua 1).
Ta6bnuua 1.

PasnpegeneHue Ha pecnoHAeHTUTEe No
KBOTU 3a NpoBeXaaHe Ha aHKeTHOTO

population. Due to the impossibility to
cover all the units for participation in
the consultation, for the purposes of
the survey, the consultation is a
sampling. For selecting the companies
to participate in the survey, the
stochastic selection method is used,
where all units in the entire population
have an equal chance to fall into the
sample of the survey. The generated
sample consists of 33 companies. For
the purposes of the survey, 25
closedended questions are used. The
guestionnaire is web-based and is
provided to the respondents by email
with a reference to the questionnaire.
The number of respondents is broken
down by the "Personnel Number"
attribute in a given proportion (Table
1).

Table 1.
Distribution of the respondents in

nscnenBaHe guotas for the conducting the survey
NMPU3HAK
UNCIEHOCT HA NMEPCOHANA
MNKPO MAJIKA CPEOHN
OTHOCUTENeH Asn Ha CboTBETHaTa rpyna
o 23% 32% 45%
B reHepanHarta CbBKynHOCT, %
Bpow Ha npeacTtaBuTenuTe Ha
7 9 17

CbOTBETHUTE Ipynn B N3BagkaTta, YHoeekKa

3. MNMpencraBsiHe M  aHanus Ha
nonyyYyeHUTe pe3yntaTu OT aHKeTHOTO
nscneanBaHe

Bbnpoc 1:
onpepnens Karo:

BawaTta ce

¢dupma

[VALUE]

%

[VALUE]
%

45.5%

®ur. 1. OcCHOBHa AeNHOCT Ha coTyepHUTe
¢upmu B bnrapus

3. Presentation and analysis of
the results of the survey

Question 1: Your company is
defined as:

B [IpoxykToBa
B AyTCOpCHHT

B Cmecena

Fig. 1. Types of software companies in
Bulgaria
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Ha ®ur. 1 ce Bwkga, 4e 75.8% ot
aHkeTupaHute coptyepHn dupmm  ce
onpenensaT KaTo NpoayKToBu (PMpMu, KOeTo
O3Ha4aBa, 4Ye Te3n dupmu ynpasnaeat
npouecute Ha paspaboTBaHe W nasapHa
peanusauus Ha UHOBALMOHHUTE NPOOYKTMU.

Bbnpoc 2: Koe ot cnegHute
TBbpAEHUSA HaW-TOYHO onucea
OoTHoweHneTo Bu KkbMm nHosauunurte?

®dur. 2. OTHoweHMe Ha cohpTyepHUTe
¢u1pmMun KbM MHOBaLMUTE

Ha cur. 2 ce Bmxaa, 4ye coptyepHute
dUpMM UMaT NOMOXUTENHO OTHOLUEHME
KbM MHOBaUUUTE U rOTOBHOCT fa crneasar
paspaboTeHnTe nonuTUKM Ha  EBpo-
nencknsi cbio3 1 bbnrapus, Haco4YeHN KbM
CTUMyNUpaHe Ha  MHOBauuuTe  3a
MKOHOMMYECKN pacTex 1 No-406bp XKMBOT.

Bbnpoc 3: MHoBaumnoHHaTa aenHoOCT
Ha Bawata ¢pupma e HacoyeHa KbM:

Figure 1 shows that 75.8% of the
software companies in Bulgaria develop
products offered to market. That means
that these companies manage the
processes of development and
commercialization of the created product.

Question 2: Which of the following
statements most accurately describes
your attitude towards innovations?

B MlHOBAIIMHTE Ca HaIl
OCHOBEH NPHOPHUTET

B MlHOBaIUHUTE Ca €IUH OT
HAIIUTE TPUOPUTETH

Fig. 2. The attitude of software
companies towards innovation

Figure 2 shows that software
companies have a positive attitude
towards innovations and readiness to
follow the policies developed by the
European Union and Bulgaria that aim to
stimulate the development of innovations
for an economic growth and a better life.

Question 3: The innovation activity
of your company is focused on:

100,0%
80,0%

60,0%

40,0% 9
, 30,1% 26,5% 26,5%
0
- . - g
0,0%
HoBwu u/nnu nonodpenu HoBwu n/nnu nonodpenu PaspaboTBane Ha OTKpHBaHETO Ha HOBH Na3apH,
coyTyepHH IPOSYKTH MK HAa4YMHU, METOAU WIIH BHCOKOTEXHOJIOTHYHH pa3IIMPSBAHETO Ha
YCITyTH, HOCEIIM 10133 32 IIPOILIEAYPH 32 pa3paboTBAHETO MPOMYKTH, IPEIH3BUKAHYU OT CBIIECTBYBAIIHU Ia3apH,
KIIMCHTHTE Ha CO(TYepHH NPORYKTH WA Pa3BUTHETO HA TEXHOJIOTHHTE  IPEACTABSHETO Ha HOBH
YCIIyT'Hl, UMaIly OTHOLICHUE MPOYKTH Ha U3LLSUIO HOBU
KBbM IIOBUIIIABaHE KaueCTBOTO nasapu

®ur. 3. Tun Ha pa3paboTBaHMTE UHOBaUuK B

cocpTyepHaTta nHaycTpus

Fig. 3. Innovation types in the
software industry
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Ha ®ur. 3 ce Buxaa, Ye Han-BMCoK e AenbT
Ha coTyepHuUTe UPMKU, KOUTO HacoysaT
cBosATa MHOBAaLIMOHHA AeNHOCT KbM
pa3paboTBaHETO Ha HOBU W/MNN nogobpeHu
copTyepHU NPOAYKTU, KOUTO HOCAT nonsa 3a

knueHtute (30.1%) - TOBa ca T,Hap.
NPOOYKTOBU MHOBALMN®,

Bbnpoc 4. Mo oTHoOweHue Ha
MHOBaUMOHHaTa cu pAenHocTt, Bawarta

c¢mpma paspaboTtBa:

r

®dur. 4. Tun Ha UHOBaUMOHHaTa UM AeNHOCT
Ha cocpTyepHUTe hupmmu

Mo OTHOWweHMe Ha WHOBaUMOHHATA
AENHOCT Ha codTyepHute chupmm (dur. 4),
HanW-BUCOK € JenbT Ha codpTyepHuTe
dupmn, Komto paspaboTBaT CcOBCTBEHU
MHOBaLUMN (46.3%).7 OT TOBa cnepgpa, 4ye
copTyepHuTe dupmm B Bbnrapus
npuTeXxaBaT 3HaHMETO M TexHonornsata 3a
pa3paboTBaHETO Ha MHOBaLUuMK. Te3n upmm
Buxa Tbpcunn nNo-ePEKTUBHM MeToan W
MoZenn B npoueca Ha paspaboTBaHe W
nasapHa peanu3auusa Ha Cb3gageHuTe
NHOBaLMMW.

Figure 3 shows that the highest
percentage of software companies
develops new and/or improved
software products that add value to
customers (30.1%) - these are the

so-called "product innovations™®.

Question 4: Regarding your
innovation activities, your
company develops:

B PazpaboTBa cOOCTBEHH
MHOBAIUK

® Pa3paboTBa HHOBAIMU B
CBTPYIHUYECTBO C APYrH Gupmu

[Tpriema uHOBaIMH, Pa3pabOTEHN
oT Ipyru GUpMU

Fig. 4. Types of innovation activities of
software companies

Regarding the innovation activities of
software companies (Figure 4), the
share of software companies that
develop innovations on their own
(46.3%) is the highest’. That means
that software companies in Bulgaria
have the knowledge and technology to
develop innovations. These companies
would look for more efficient methods
and models to use in the development
and commercialization process of the
created innovations.

> TlpopykToBUTE WHOBaUMKM ca MNpefgHasHayeHW 3a nasapa M MMaT 3a Len na yaoeneTeopsisat

HeroBute HyXxagu.

® Product innovations are offered to customers and aim to satisfy their needs.

" VIHoBaLMOHHN cMpMK ce pasfensT Ha upMu, KoUTo paspaboTBaT COBCTBEHW WHOBALMK, UPMMK,
KOMTO paspaboTBaT MHOBALMU B CbTPYOHUYECTBO C Apyrn ouMpMu U prMpmMuK, KOUTO MHOBUPAT KaTto
npuemar nHoBauuu, paspaboTteHu ot apyru mpmm [Oslo Manual, 2005, p. 84].

® Innovative companies are divided into companies that develop innovation on their own; companies
that develop innovations in cooperation with other companies and companies that adopt innovation

created by other company. [Oslo Manual, 2005, p. 84].
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Bbwnpoc 5: Monsa, nocoyete WU3TOY-

Question 5. Please indicate the

HUUUTE, KOMTO MWHMUMMpAT Cb3haBaHeTo innovation sources in your
Ha MHoBauuu BbB Bawarta coupma? company?
100,0%
80,0%
60,0%
40,0%
20,5%
16,4%
20,0% Dol 131% 115y . 7 190 9,8%
' — ‘ 41%
1,6% )
0,0% .
@tgﬁs ‘1@ Q&& OS\@ &@@ OQ‘X& VOQ$ Q&}‘S} %\Q&Q\'
& & & o4 & s & K &
& & & $ & & & &
F & NS O S &S &
Q $ S &
< & o
AQ
dur. 5. U3TouHMLM 3a cTapTUpaHe Ha Fig. 5. Innovation sources in software
MHOBaLMA B copTyepHaTa MHAyCcTpuUA industry
Mo OTHOLIEeHMEe Ha W3TOYHULUMUTE, KOUTO Regarding the innovation sources in
MHUUMMpPAT Cb3gaBaHeTO Ha uHoBaumm B the software industry (Figure 5), it is
coptyepHata uHgyctpus (dur. 5), npasu noticeable that the sources in the
BneYyaTrieHne, 4ye MU3TOYHMUMTE ca pasnuy-  software industry are different -
HM — BbTpewHn M BbHWHKU. OTKposBa ce  internal and external. The highest is
AenbT Ha copTtyepHute dupmn, kouto  the share of software companies that
nocoysat ,HoBuTEe TexHomnormn“ kato  define the "new technologies" as a
M3TOYHMK Ha Bb3MOXHOCT 3a pa3paborBaHe  source of opportunity for innovations
Ha uHoBauma (20.5%). Mo oTHoweHne Ha  (20.5%). In terms of customer and
KnneHta un HeroBute Hyxan, 15.6% ot  his/her needs, 15.6% of software

copTyepHuTe mMpmMmM noco4vBaTt BoOAELUUS
KNMUEHT® KaTo M3TOYHWMK HAa WHOBaLMM, a
13.1% onpegenat OOGUKHOBEHUS KIUEHT.
Han-Hucbk e penbT Ha codTyepHuTe
dmpmMn, KOUTO onpeaensTt ,nocTaBymumTe”
KaTo M3TOYHWUUM Ha nHosaumm (1.6%).

® KnueHT, KoiTo wma LUMPOK 0OXBaT Ha AEWHOCT;

companies define the lead customer®
as a source of innovation and 13.1%
define the non-lead customer. The
lowest is the share of software
companies that define "suppliers" as a
source of innovation (1.6%).

KnueHT, KoWTO no3HaBa cnabute MecTa Ha

ChblUeCcTBYyBaLWm copTyepHU NPOAYKTU U MOXE Aa Npeasnioku uaeun 3a TaxXHOTO nogobpsBaHe; KnuewT,
YNWATO TEKYLUM HYKOM Ce onpenensT kaTto ObAeLm Hyxam Ha nasapa.

19 A customer with a wide range of business activities; A customer who knows the weaknesses of
existing software products and can suggest ideas for their improvement; A customer whose current

needs are identified as future market needs.
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Bbnpoc 6: B kakBa cTeneH cTe
cbrnacHum c TBbPAEHUETO, ye
»MIPOMAHaTa B HYXAUTe Ha BoAewmA
KIIMeHT e AaBuraten 3a uHoBauuu“ B
codTyepHaTa uHgycTpua?

dur. 6. BogewmaTt KNUeHT KaTo gBuraTten 3a
MHoBauuun

Cnopepn HayyHaTa nuTepaTtypa WHOBaUUMU,
pa3paboTeHn C y4acTMeTo Ha T.Hap. ,BoAeLl
KNMeHT* wumaT no-ronsaM noTeHunan 3a
nasapHa peanusaumd. [lo oOTHOWeHMe Ha
CTeNeHTa Ha cbrnacMe Ha codTyepHuTe
dupMn Cc TBLPAEHWETO, 4Ye ,NpomMsiHaTa B
HYXOUTe Ha BOAEeWMs KINEeHT € OCHOBEH
Jgsuraten 3a Cb3gaBaHEeTO Ha WHoBauuu®,
Han-BMCOK € AenbT Ha copTyepHUTe mpmu
(54.5%) xouto ca ,NO-CKOPO CbrAacHu® c
Nnoco4YeHoTo TBbpaeHue (Purypa 6).

Bbnpoc 7: KakbB € OTHOCUTENHUAT AAn
Ha Bawute HOBM wu/unun nopooGpeHn
codpTyepHu NpoAYyKTH, KOUTO ca
pa3paboTeHn OT NMpPoMsiHa B HyXAUTe Ha
BoAeL KITUeHT?

Question 6: To what extent do
you agree with the statement
"Change in lead customer’s needs
is a driver for innovations" in the
software industry?

B HanenHO chIIaceH
B JTo-cxopo chriaceH

O Hwuto chriaceH, HUTO
HEChIITaceH

H [To-cxopo HEChINIACEH

Fig. 6. Lead customer as a driver for
innovations

According to the scientific
literature, innovations developed
with the involvement of the so-called
"Lead customer" have greater
market potential. Regarding the
degree of agreement of the software
companies with this statement, the
highest is the percentage of the
software companies (54.5%) who
"somewhat agree” (Figure 6).

Question 7: What is the relative
share of your new and/or
improved software products that
are developed by a change in lead
customer’s needs?

B JTo 10%
BOr 11 50 30%
B0t 31 o 50%
B Han 50%

®ur. 7. UHoBauum, paspaboTeHu ot Fig. 7. Share of software companies that

npomMsiHa B HyXKAuTe Ha BoAeLll KNNeHT

develop lead customer’s need-driven
innovation
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Ha ®durypa 7 ce Bmxaa, 4e Han-BUCOK €
NPOLEHTLT Ha codTyepHuTe npmmn
(36.4%), kouto nocouBat mexay 11% wu
30% HoBM/nogobpeHu copTyepHu
nNpoaykTn, paspaboTeHn OT npomMsiHa B
HyXauTe Ha Bogew knuneHT. 15.2% ot
coptyepHute cvpmu — Hag 50%, koeTo
npnbnuanTenHo cbBNaga C Jena Ha
upmM1TE, KOUTO HaMbMHO Ce cbrnacasart
C TBbPAEHMETO, Ye BOAELUMS KINEHT €
asuraten 3a nHoesauum (durypa 6).

Bbnpoc 8: KakbB € OTHOCUTENHUAT
Aan Ha BawwuTte HOBM n/unm nogobpeHun
cobTyepHM NMpPOAYKTU, KOUTO He cTurar
A0 ycnewHo BHeapsiBaHe?

®dur. 8. HoBu cohTyepHU NpoayKTU, KOUTO He
cTurat Ao BHegpsiBaHe

MHoBauuaTa e BHeOAPSABAHETO Ha HOB UMK
nogobpeH codpTyepeH NpoayKT, HO HE BMHArm
pa3paboTeHnte HoBM MNKM  nNogobpenn
copTyepHM NpOAYKTM CTUrat [O YCMewwHo

BHeapsABaHe. Han-Bucok e pgenbT Ha
codptyepHute  upmmn  (48.5%), kouto
nocoysatr, 4Ye camMo [0 10% ot
pa3paboTeHuTe UM HOBW-NOO00pEHU

NPOAYKTM He CTUraT 4o yCrneLwHO BHeapsiBaHe
(Purypa 8). Heobxogumo e, obade, ga ce

MNOHWXW [JenbT Ha UPMUTE, KOUTO He
BHegpsBaT Hag 30% OT cBouTe HOBU
npoayktn. Teanm  pesyntatm  nokassaT
HanuuMeto Ha npobnem, CBbp3aH C

npeBpbLlaHETO Ha HoBuTe / nogobpeHuTte
NPOAYKTU B MHOBALINN.

Figure 7 shows that the highest
percentage of software companies
(36.4%) indicate that between 11% and
30% of their new/improved software
products that are developed by a change
of a lead customer’s need. 15.2% of the
software companies - up to 50%, which
roughly coincides with the share of
companies that strongly agree with the
statement that the lead customer’s need
is an engine for innovation (Figure 6).

Question 8: What is the relative
share of your new and/or improved
software products that do not reach to
successful implementation?

B JTo 10%
BOT 11 1o 30%
OO0t 31 70 50%

® Hag 50%

Fig. 8. Unsuccessfully implemented
new software product

Innovation is the implementation of
a new or improved software product,
but not all the developed new or
improved  software products are
successfully implemented. The highest
share of the software companies
(48.5%) indicates that only up to 10%
of their newly-developed products are
successfully implemented (Figure 8).
However, the share of the companies
that do not implement more than 30%
of their new products is necessary to
be reduced. These results show an
existence of a problem regarding the
turning of the new/improved products
into innovations.
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Bbnpoc 9: Kou cnopen

BHeApeH?

Bac ca
NPUYNHUTE HOBUAT WU/MNKU NOJOOPEHUAT
copTyepeH nNpPoAyKT Aa He e YCMNewHo

Question 9: What do you think
are the reasons for the
implementation failures?

Henocrateuen kagposu noteHnuan I 17,5%

HenoOpa opranusanus Ha IsJI0CTHHS nporiec Ha. . I 23 8%

Hepeanuctuunu cpokose 3a u3nbiHeHue [ 9,5%

Jlunca Ha puHaHCOBH cpencTea [N 19,0%

Hemnpasuinao pazbupaHe Ha HyxauTe Ha KiaveHTa u. . [N 30,2%

0,0%
®dur. 9. NpuunHKM 3a HeycnewHo BHeApsiBaHe

KaTo ocHOBHa MpuymMHa 3a HeycrnewHoTo
BHeapsiBaHe Ha paspaboTeHus
HoB/NogobpeH codTyepeH npoaykt (dur.9),
copTyepHUTE drpmm noco4sar
,HenpaBunHo pasbupaHe Ha HyXaguTe Ha
KnneHTa u paspaboTBaHe Ha NpoOAYKT,
KONTO He y[OoBreTBopsiBa Te3un Hyxan®
(30.2%). Heobxognmo e npepnaraHeTo Ha
noaxogsLwy, nNpuoxmMmm B codTyepHaTta
NHOYCTPUS, mogenu 3a npaBuiHO
pasbupaHe Ha HyXaguTe Ha KIMeHTa W
opraHusaumsa Ha UAnoCTHUS npouec no
pa3spaboTBaHe n BHeApsiBaHe Ha
NMHOBaUMATA.

Bbnpoc 10: B kakBa cTeneH
M3non3BaHeTO Ha noaxoasuw, MeTon 3a
npaBuUIIHO pa3bupaHe u aecduHUpaHe Ha
HYXAUTE Ha KIMEHT e BaXHoO 3a
cb3gaBaHeTo Ha MHOBaL VA B
copTyepHaTa MHAYCTpUA?

®dur. 10. MpaBunHoTO pasdbupaHe n
AeduHMpaHe Ha HYXXAUTE Ha KNueHTa

20,0% 40,0% 60,0% 80,0%

100,0%

Fig. 9. Reasons for implementation
failures

As a main reason for the
unsuccessful implementation of the
new/improved  software  products
(Figure 9), software companies define
the  "Incorrect understanding of
customer needs” (30.2%). It is
necessary appropriate and applicable
in the software industry models for
understanding customer needs to be
offered, as well as appropriate models
for organizing the whole process of
development and implementation of
the innovations.

Question 10: To what extent the
application of an appropriate
method for properly understanding
and defining customer needs is
important for the development of
innovations in  the  software
industry?

B M3K/1I04UTETHO BaXKHO

H B u3BeCcTHA CTETICH € BAXKHO

Fig. 10. Properly understanding and
defining customer needs
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Ha durypa 10 ce Bwxaa, ye 72.2% ot
aHKeTupaHuTe codTyepHn upmm cmaTart,
Yye M3MNon3BaHeTO Ha noaxoasw, moaen 3a
npaBunHo pasbupaHe v geduHMpaHe Ha
HY)XOUTE Ha KNWeHTa €  WU3KYUTESTHO
BaXXHO 3a Cb3daBaHETO Ha MHOBauuna B
coptyepHaTa uHAOycTpua. Tesu pesyntaTtu
noTBbpXAaBaT 3HAaYEeHMETO Ha MNPaBUTHOTO
pasbupaHe n gedvHMpaHe Ha HyXaguTe Ha
KnueHTa 3a pa3paboTBaHeToO Ha MHOBaUMMK B
copTyepHata wuHOycTpuda. DOKYCbT BBPXY
HY)XOMTE Ha KNMeHTa 3aema BOAeLLO MACTO.

Bbnpoc 11. B kakBa cTeneH ycnewHaTa
nasapHa peanusaums Ha MHOBaLUsATa Uma
Bpb3Ka C y4acTUeTO Ha BoAely KNUEHT B
npoueca no cb3gaBaHe Ha MHOBauuaTa?

dur. 11. Bpb3kata mexay nasapHara
peanusauuvsa v BoaeLwms KNMeHT

Mo oTHOWeEHMe Ha NasapHaTa peanu3auus
Ha paspaboTeHaTa wuHoBaumsa (Purypa 11),
100% oT codpTyepHute upmMm cmdartar, 4ve
CblUecTByBa Bpb3ka Mexay nasapHarta
peanu3auua Ha paspaboTeHaTa MHOBaUUA U
y4yacTMeTo Ha Bogell knueHTt. [locodeHuTte
pes3yntatu  NOTBbpXAaBaT  ponsTa  Ha
BOAELWMNS KNWEHT 3a paspaboTBaHeTO Ha
NMHOBaUMs B copTyepHaTa UHOYCTPUS.

Bbnpoc 12: Kom oT nocouyeHuTte
noaxoAu 3a CTapTMpaHe Ha WHoOBauUMA
npuvemaTte 3a No-ycneweH no OTHOLUeHue
Ha nasapHara peanusauus Ha
MHOoBauuATa?

Figure 10 shows that 72.2% of the
surveyed software companies believe
that using the right model for properly
understanding and defining customer
needs is critical for the creation of
innovations in software industry. These
results confirm the importance of
understanding customer needs for the
development of innovations in the
software industry. The focus on
customer needs takes the leading role.

Question 11: To what extent the
successful commercialization is
related to the involvement of the
lead customer in the innovation
process?

B Ima roasmMo 3HaUYCHHE

B [To-ckopo uMa 3HaYeHHE

Fig. 11. Commercialization — Lead
Customer Relationship

Regarding the commercialization
of the developed innovation (Figure
11), 100% of the software companies
believe that there is a relationship
between the commercialization and
the participation of a lead customer.
These results confirm the role of the
lead customer in the development of
innovations in the software industry.

Question 12: Which of the stated
approaches for starting
innovations do you consider more
successful in terms of the
commercialization process?
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B IHoBanus1, MpeIu3BUKaHa
OT IPOMEHH B Ma3apa

51.5%

B MHoBarus, MOATUKHATA OT
pa3BUTHE HA TEXHOJOTHUTE

®dwur. 12. Moaxoan no oTHoweHne Ha
nasapHaTa peanusauusa Ha MHOBaUMsATa

Cnopea HayyHaTa nuTepaTypa WHOBaLWW,
npegusBuKaHn OoT nNpoMeHn B nasapa (Market
pull) ce okasBaT no-ycrnewHo peanuampaHun Ha
nasapa. OT nocoyeHuTe pesynTtaTtu Ha durypa
12 npaBu BnevaTneHne, Yye NoO-BUCOK € OenbT
Ha copTyepHUTEe UpPMKU, KOUTO onpeaenar
Market pull nogxopa (MHoBaUMN,
npeau3BMKaHn OT NPOMEHU B Nasapa). 3a no-
ycrneweH no OTHOWEeHMe Ha nasapHaTta
peanusauuna Ha mHoBauusaTa (51.5%). 48.5%
OT coTyepHute duUpMK  cmATaT, Ye
Technology push nogxoga (MHoBauuuTte,
NoOATUKHATM OT pPas3BUTMETO Ha TEexXHOomo-
rmmMTe) e no-ycneweH no OTHOLWEHMe Ha
nasapHaTa peanusauus Ha MHoBauMsATa.

Bbnpoc 13: C uen ycnewHata nasapHa
peanu3auus Ha paspaboteHute oT Bac

MHOBaLUMM, MONSA, Noco4yeTe KOU OT
M30poeHUTEe  MapKeTUHroBU  AOEUHOCTHU
ocblecTBsBa Bawarta dompma?

100,0%

80,0%

60,0%

40,0% 25,8%

18,3% 12.9%

e B
0,0%
CermenTtupasne Ha IIpomonnoHanHa
nasapa JIeHHOCT 1o
IIpEJACTaBsIHE U
3aI03HaBaHe

nasapa ¢
HHOBaNHMATA

Fig. 12. Approaches for starting
innovation in term of the
commercialization

According to the scientific
literature, market pull innovations
prove to be more successful in the
market. From the results shown in
Figure 12, it is noticeable that the
share of software companies that
define the Market pull approach as
more successful in term of the
commercialization process is higher
(51.5%). 48.5% of software
companies  believe that the
Technology push approach is more
successful in terms of the
commercialization.

Question 13: For the purposes
of the successful
commercialization, please
indicate the marketing activities
that your company performs?

29,0%
14,0%

[TpoBexnaHe Ha
MapKeTHHTOBO
M3CJI/IBaHE C LIeJ1 TPEUIOKEHHE 32 JIEMOHCTpanus Ha
MOJIy4aBaHe Ha
nHpOpMaIus 3a
IpeNIOYNTaHNATA

Pa3zpaboTBane Ha  YroBapsHe Ha
U3KITIOYUTETHO Cpella ¢ KIHeHTa U

npona>K6a HHOBanusTa

KbM HHOBaluATa

®dur. 13. MapKeTUHroBu AeMHOCTH 3a
nasapHa peanusauusa Ha MHOBaLUUsATa

Fig. 13. Marketing activities for
Innovation Commercialization
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Cneg paspaboTBaHeTO, WHOBaUuATa
TpsibBa ga O6bae npeacTaBeHa Ha nasapa,
[a rnopoau UHTepeC U XenaHwe 3a NoKyrka.
B TO3M npouec ce BKMYBa MapKeTUHIO-
BaTa [AeWHOCT Ha WHOBauWoHHaTa dupma.
Ha curypa 13 ce BmxgaT MapKeTUHroBuTe
AENHOCTN, KOUTO OCbLlecTBABaT codpTyep-
HUTe dompmu. MNpaBu BnevaTneHve, Ye Han-
HUCBbK € [enbT Ha coTyepHuTe dupmmn
(12.9%), kouTOo un3BLPLIBAT MapPKETUHroBa
aevHoct no llpoBexgaHe Ha MapKeTuH-
roBO u3crnegBaHe C Uen nofnyyaBaHe Ha
WHpopmauua 3a npegnodYnTaHusTa Ha
nasapa KbMm MHoBaumarta“.

Bbnpoc 14: B kakBa cTteneH e BaxeH
eTanbT Ha NbpBOHaYyasiHO 3ano3HaBaHe
Ha nasapa c paspaboTteHaTa UHOBaLuS 3a
ycrnelwHaTa nasapHa peanusauusa?

®dur. 14. CteneH Ha BaXXHOCT Ha eTana Ha
»3aro3HaBaHe Ha nasapa ¢ MHoBauuaTa“

Mo OTHOLWEHWEe Ha 3HA4YeHMEeTo Ha eTana
Ha ,3ano3HaBaHe Ha nasapa c MHoBauusTa“
(Purypa 14), 81.8% o1 copTyepHute hbmpmu
onpegenaT To3u eTtan KaTo ,MU3KNHYUTESTHO
BaXeH“. AKO ce BbpHEM KbM durypa 13,
npaBu BnevatneHne, 4e camo 18.3% ot
copTyepHuTe dupmm n3BbpLIBaT
.l I[pOMOLMOHanNHa AenHOCT No npeacraBsHe
M 3ano3HaBaHe Ha nasapa C uHoBaumdata“.
M3BoagbT, KONTO MOXe [a Ce HanpaBu TYK e,
ye perucTtpuMpaHaTa CTeneH Ha BaXXHOCT Ha
eTana Ha NbpBOHAYyanHO 3ano3HaBaHe Ha
nasapa C WHOBauusiTa M3UCKBa npeanara-
HETO Ha noAxogAWM MOoAenuM 3a MbpBO-

After the development process is
completed, innovation has to be
introduced to the market, to generate
interest and desire to be bought. This
involve the marketing activities of the
innovative company. Figure 13 shows
the marketing activities performed by
software companies. It is noticeable
that the share of software companies
(12.9%), which perform the marketing
activities "Marketing Research for
obtaining information about the market
preferences towards the innovation”, is
the lowest.

Question 14: To what extent the
initial introduction of the innovation
to the market is important for the
successful commercialization?

B MBKIIIOYUTETHO BaXKEH

B OTyacTH € BaXKEH

Fig. 14. Importance of the Initial Intro-
duction of the innovation to the market

Regarding the importance of this
stage (Figure 14), 81.8% of software
companies define it as "extremely
important”. If we go back to figure 13,
it is noticeable that only 18.3% of
software companies perform
"Promotion activities for introducing
the innovation to the market". The
conclusion here is that the registered
level of importance of this stage of
the commercialization process
requires the provision of appropriate
models for initially introducing the
innovation to the market and
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Ha4YanHo npeacTaBsHE Ha WHOBaUMATa Ha
nasapa W nMOBULIABaAHETO Ha pfena Ha
copTyepHuUTe PUpmMU, KOUTO OCbLLEeCTBABAT
Tasn MapKeTUHroBa LENHOCT.

Bbnpoc 15: YHukanHocTtTa Ha MHOBauUuA
MOXe Aa ce Tbpcu B U3bpoeHuTe no-gony
HanpasrneHus. Mons, noco4yeTe KOU OT TAX
ca BanuaHu 3a Bawara dompma?

100,0%
80,0%
60,0%

40,0% 28.6%

IIpennarane Ha Haii-
00po Ka4ecTBO

20,0% 7.8%

[Ipennarane Ha Haii-
HIHCKA LIeHa

0,0%

dur. 15. HanpaBneHus 3a yHUKariHOCT Ha
MHOBaUMATA

3a ga nopoanm MHTepec WU XenaHuwe 3a
MoKyrnka e HeobxoaAnmMo MHoBaLmMaTa aa Mma
HSIKakBa YHUKanHOCT. CobLluecTtByBaT
pasnuMyHM HanpaBSieHUsl 3a YHUKASTHOCT Ha
nHoBaumaTa. OT nocoveHuTe pesyntatm Ha
durypa 15 npasu BnevyaTneHve, 4Ye Han-
BUCOK € MPOLUEHTBLT Ha copTyepHUTe pupmm
(35.1%), kouTto onpenensaT ,[lpeanaraHe Ha
Han-NoAXOoAdALUMS UHOBALMOHEH NPOAYKT 3a
KOHKpEeTHUA KNUeHT" KaTo  OCHOBHO
HanpasrieHve 3a YHUKanNHoCT Ha
WHOBauMATa B codTyepHaTa WHAYCTPUS.
Han-Hucek e pgenbT Ha copTyepHute
dupmun (7.8%), cnopen KOUTO YHUKaNHoOCTTa
Ha uHoOBaumATa TpsibBa ga ce Tbpcu B
JflpeanaraHeto Ha Hal-Hucka ueHa“. Ot
nocoyeHuUTe pes3ynratm MoOXe jJa ce
Hanpasu M3BOAbLT, Y€ KIUEHTbT U HerosuTte
HYXXOW 3aemMaT LeHTparnHo MACTO B rpoueca
Ha paspaboTBaHe W npegnaraHe Ha
nHoBauumaATa. Heobxognmo e
MHoBauMoHHaTa dupMa pJa npuTexasa

increasing the share of software
companies that perform  this
marketing activity.

Question 15: The uniqueness of
innovation can be found in one of
the following ways. Please indicate
which of them are valid for your
company?

28,6% 35.1%
,6%

IIpennarane Ha Haii-
n06po obciyxBaHe

IIpennarane Ha Haii-
MOJXOASAIINS
WHOBAI[OHEH IPOTYKT
WU YCIIyra 3a
KOHKPETHUS KJIUCHT

Fig. 15. Innovation Uniqueness

In order to generate interest and
desire to be bought, the innovation
must be distinguished. There are
different ways of innovation
uniqueness. From the results shown in
Figure 15, it is noticeable that the
percentage of software companies
(35.1%) that define the "Offering the
right product for the right customer" as
a main way of innovation uniqueness
is the highest. The lowest is the share
of software companies (7.8%),
according to which the uniqueness of
innovation should be sought in
"Offering the lowest price". From these
results, it can be concluded that the
customer and his/her needs take a
central place in the processes of
development and commercialization. It
is necessary for the innovation
company to have knowledge of the
innovative product, knowledge of
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3HaHWe 3a NpoayKTa, 3HaHWe 3a HyXauTe U
npeanounMTaHWaTa Ha nasapa, 3a [4a
pa3paboTy CBOETO YHUKANHO NpeanoXeHue.
3HauyeHveTo Ha ,lpoBexaaHeTo Ha Mapke-
TUHIOBO W3criefBaHe 3a MpeanoyMTaHusATa
Ha nasapa KbM MHOBaLMATA" € KI4oBo.

Bbnpoc 16: B ocbuecTtBABaHETO Ha
KOW OT U3OpOEeHUTe eTanu Ha npoueca Ha
nasapHa peanusauvMa Ha UWHoOBauusTa
u3nuTBaTe 3aTpyaHeHun?

100,0%
80,0%
60,0%
40,0%

20.0% 16,7%

TbpceHe Ha KIMEHTH
Ha MHOBAIUATA

13,6%

3amno3HaBaHe
KJIMEHTHUTE C
WHOBAUUATA U
MopakJaHe Ha
HHTEpEC

®dur. 16. 3aTpyaHeHUA B eTanuTe Ha
npoueca Ha nasapHa peanusauus

Mo OTHOLLEHME Ha nasapHarta
peanu3auns Ha uHoBaumdata (dPurypa 16),
Han-BUCOK € MNPOLEHTbT Ha coTyepHuTe
dMpMKU, KOUTO un3NUTBAT 3aTPyAHEHUA B
eTana Ha ,Peanu3aupaHe Ha npogaxbara“
(25.8%). Cnepgeat codTyepHUTe uUpmu
(24.2%), kouTO wm3NUTBAT 3aTpydHEHUS B
etana Ha ,[lonyyaBaHe Ha MH(opmMauma 3a
npegnoyYnTaHuaTa  Ha  KIUEHTUTE  KbM
nHoBauuaTa“. llocovyeHute etanu, B KOUTO
copTyepHuTe dupmn nanuTeaT
3aTpygHeHus, ca KINO4YoBU 3a
OCbLLECTBABAHETO Ha Mpouec Ha nasapHa
peanusaumna Ha nHoBauusTa. Heobxoanmo
€ npegnaraHeTo Ha pelleHue, KoeTo Aa
ynecHu N3BbpLUBAHETO Ha Te3n eTanu.

24,2%

IlonyuaBane Ha
nHpopmanus 3a
MpeANOYNTAHNUATA HA
KIMEHTUTE KbM
WHOBaNUATA

market needs and preferences in order
to develop its unique selling proposal.
The importance of conducting market
research for obtaining information
about the market preferences towards
the innovation takes the key role.

Question 16: In which of the
stages of the commercialization
process do you experience
difficulties?

25,8%
19,7%

[Ipennarane Ha Haii-
MOJXO A 1IIaTa
KOMOUMHAIHUA OT
aTpubyTH Ha
HHOBANMATA 32
KOHKPETEH KIHEHT

Peanusupane nHa
npoaaxoba

Fig. 16. Difficulties in the
Commercialization process stages

Concerning the commercialization
process (Figure 16), the percentage of
software companies that experience
difficulties in “Selling the innovation”
stage (25.8%) is the highest. The
software  companies that follow
(24.2%) experience difficulties in the
stage of "Obtaining information about
the customer preferences towards the
innovation". The above mentioned
stages in which software companies
experience difficulties are key to the
commercialization process of the
innovations. It is necessary a solution
that facilitates those stages to be
proposed.
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Bbnpoc 17: Monsa ot6enexerte Kou oT
n3bpoeHUTe TBBLPAEHUA ca ,,0CHOBEH
npo6nem“, ,MMHUManeH npooénem*“ nnu
,HecbllecTByBaLy npob6nem“ no
OTHOLIEeHMEe Ha MnasapHaTta peanusauus
Ha nHosauuuTe?

100,0

80,0

66,7

60,0

40,0 273

B 0CHOBEH npodiem

20,0

0,0

dwur. 17. ,JiuncaTta Ha chbmHaHcoBMu cpeacTBa”

CobluecTByBaT pasnuyHuM OGapuepwn npen
OCbLUEeCTBABAHETO Ha npoueca Ha nasapHa
peanu3auus Ha uHoBauuaTa (oT durypa 17
no durypa 23). lNo oTHoweHue Ha ,Jluncata
Ha duHaHCOBM cCpeacTBa“, HanM-BUCOK e
penbT Ha codtyepHute dupmn (66.7%),
KOUTO cmATaT, 4e ToBa € ,MUHMMareH

npobnem*, kato 6.1% OT codpTyepHUTe
dvpmu B bbnrapua He oTyuTat HanU4neTo
Ha npobnem no OTHOLLEHMnEe Ha
dbunHaHcoBUTE cpencTBa 3a paspaboTBaHe U
nasapHa peanu3aumss Ha MHOBaUUWUTE
(Purypa 20).

100,0

80,0

60,0

455
40,0
21,2
- -
0,0

OCHOBCH HpO6J’IeM

®dur. 18. ,,ADMUHUCTPATUBHUTE NMPEYKU“

¥ MUHHMMaJEH npobiaeM

MHHHAMAJICH Mpo0eM

Question 17: Please indicate
which of the below statements are a
"major problem”, a "minimum
problem" or a "no problem"
regarding the commercialization
process?

6,1

HECBILECTBYBAL] IpodseM

Fig. 17. ,,Lack of Financial resources”

There are different barriers to
commercialization of the developed
innovation (Figure 17 to Figure 23). In

terms of "Lack of Financial
resources”, the highest share of
software companies (66.7%)

considered this "a minor problem",
6.1% of software companies in
Bulgaria do not report any problem
with the financial resources for the
development and the
commercialization of the innovations
(Figure 20).

33,3

HECHILECTBYBANI POOIEM

Fig. 18. ,,Administrative barriers “
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OTHOCHO ,AOMUHUCTPATUBHUTE NpPEeYKn”,
HanM-BUCOK e [[enbT Ha codpTyepHUTe
dupmmn (45.5%), KOUTO cmMATaT, 4Ye ToBa €
,MUHUManeH npobnem*, a 33.3% OT TAaX
onpeaenaT ,AOMUHUCTPATUBHUTE MNPEYKM"
Kato ,HecbllecTByBall npobnem* (dwur.
18).

100,0%
80,0%

60,6%

60,0%
40,0%
20,0%

0,0%
OCHOBEH IpobiIemM

dwur. 19. ,Jliuncarta Ha MapKeTUHIroBM crneuuanucTu

MHHHMAaJECH IpodieM

Concerning "Administrative
barriers”, the highest percentage of
software companies (45.5%)
considered this to be a "minor
problem", and 33.3% of them identified
"Administrative barriers" as a "no
problem” (Figure 18).

36,4%

3,0%

HECHIIECTBYBAIL
npobaem

Fig. 19. ,,Lack of marketing

3a nasapHa peanusauusa’ experts”

Mo oTHOWweHne Ha ,Jluncata Ha pobpe Regarding the "Lack of
oby4yeHNM  MapKeTMHroBMm  cneumanuctu  no marketing experts", the share of
OCblLEeCTBABaAHe Ha nMpoueca Ha nasapHa software companies (60.6%),
peanusaumns®, OTKpoOsiBa ce genbT Ha that define this barrier as a
coptyepHute mpmun (60.6%), Kouto cmaTat, ve "major problem” stands out
TOBa € ,,0CHOBEH Npobnem” (dur. 19). Figure 19).

100,0%
80,0%

60,0%

48,5%

40,0%
20,0%

0,0%
OCHOBEH MpobIeM

®dur. 20. ,Jiuncara Ha 3HaHUA 3a npeanoYun-
TaHUATa Ha KNMeHTa KbM UHoBauuaTa“

Mo oTHoweHMe Ha ,JlnncaTa Ha 3HaHUSA Ha
WHOBaUMOHHaATa upmMa 3a npegnoynTa-
HMATA Ha KIMEeHTUTE KbM MHOBauusTa“,
WHTEPECHOTO €, Yye codpTyepHute oUpMn He
paBat  kateropudeH otroBop. 48.5% ot
copTyepHuTe upMmn cmaTaT, Ye TOBa €
,OCHOBeH npobnem®, a apyrn 48.5% o1 1ax —
,MUHUManeH npobnem* (durypa 20).

MUHUMAJEH MpooiieM

48,5%

3,0%

HECHIIECTBYBAI IPOOIeM

Fig. 20. ,,Lack of knowledge of market
preferences*

Regarding the "Lack of knowledge
of market preferences” towards he
innovation it is interesting that
software companies do not give a
definite answer. 48.5% of software
companies believe that this is a
"major problem", and 48.5% of them -
"a minor problem" (Figure 20).
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100,0
80,0
60,6
60,0
40,0
21,2 18,2

o

0,0
OCHOBEH npobieM MUHHMAaJEH MpobiieM HEChUIECTBYBAIIl
npobieM

®dur. 21. ,,HUckoTo TbpceHe Ha
WHOBALMOHHUS NPOAYKT*

Mo oTHoweHne Ha ,HUCKOTO TbpceHe
Ha WMHOBAUMOHHMA npoaykT* (Purypa 21),
OTKposiBA Ce [fenbT Ha coTyepHUTe
dupmn (60.6%), KouTo onpenensat Tasu
bapuepa kaTto ,MuUHMManeH npobnem“, a
18.2% - kaTo ,HecbLiecTByBaLL Npobnem”.

Fig. 21. ,,Low demand for the innovative
product®

Concerning the "Low demand for the

innovative product” (Figure 21), the share

of software companies (60.6%), which

identifies this barrier as a “minor problem*

stands out. Other 18.2% of software
companies define it as a “no problem”.

100,0

80,0 66,7

60,0

40,0

18,2
20,0 15,2
oo — NN
OCHOBEH MpobeM MUHHUMAaJEeH Ipobiem HECBHIUIECTBYBAII
npobiem

dur. 22. ,MasapbT ce Bragee ot No-cuneH

KOHKYpPEeHT*

Mo oTHoWeHWe Ha Apyra Gapuepa npen

Fig. 22. ,,The market is dominated by
a stronger competitor*

Regarding another barrier to

nasapHata peanu3auuMsi Ha WHOBaUMATa innovation commercialization, "The
,flazappbT ce Brnagee OT  MO-CUNEH market is dominated by a stronger
KOHKYPEeHT®, OTKposiBaT ce coTyepHuTe competitor,” the highest share of

dupmn  (66.7%), cnopen KouTto TOBa
~,MUHUManeH npobnem®.

100,0%
80,0%

60,0%

48,5%

40,0%

20,0%

0,0%
OCHOBEH pobiaemM

dwur. 23. ,JluncBaTa Ha KOHKpeTeH mofen 3a

nasapHa peanusauusa Ha MHoBauusaTa”

MHHHMAaJeH IpobyieM HechllecTByBall npobdieM

e software companies see a “minor
problem” (66.7%).

33,3%
18,2%

Fig. 23. ,,Lack of a model for innovation
commercialization”
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Ha dwurypa 23 ce oTkposiBa fena Ha
coptyepHute  upmm  (48.5%), kouTo
cMmATaT, 4e ,0CHOBEH npobnem“ npea
nasapHaTa peanusauus Ha WHOBaUuUTE B
copTyepHata wuHaycTpus e Jluncata Ha
KOHKpeTeH MoAen 3a OCbllecTBsBaHe Ha
npoueca Ha nasapHa peanu3auust Ha
nHoBauuuTe“. M3BoabT, KOUTO MOXe da ce
Hanpasu e, Ye npeanaraHeTo Ha NoAXoAsALM
MapKeTMHIOBM OEVHOCTU N pa3paboTBaHETO
Ha  U4nocTeH  Mogen  3a  nasapHa
peanu3aumns Ha WHoOBauusi B codpTyepHaTa
NHOYCTPUS MMaT BOAELLO 3HAYEHME.

Bbnpoc 18: Monsa nsbepete creneHTa
Ha 3HA4YUMOCT Ha M3OpoeHuTe dakTopu
3a ycnewHa nasapHa peanusauusa Ha
MHOBauUuATa BbB Bawara compma?

dur. 24. ,MHoBauusa, npeagnsBuUKaHa oT nasapa
u 6asupaHa Ha Hyxpa“

Mo  oTHoweHue Ha  geduHupaHuTe
KMNOYOBU (haKTopy 3a MasapHa peanusauus
Ha unHoBauusaTa (oT dur. 24 no dur. 31), He
CbllecTByBaT coOTyepHNn UPMU, KOUTO
oTyuTaT dakTtopa ,MHoBauus, npeansBukaHa
OT nasapa un 6asuMpaHa Ha Hyxga“ kaTto
,ManoBaxeH“ 3a nasapHaTa peanusauusi
(Pur. 27). Heobxogmmo e codTyepHuTe
dupmm ga paspaborBaT MHOBaUUKM, KOWUTO
yOoBneTBopsBaT HYXauTe Ha nasapa.

Figure 23 highlights the share of
software companies (48.5%) who
believe that the “major problem™ with
the innovation commercialization in
the software industry is the ,Lack of a
concrete model for innovation
commercialization". The conclusion
that can be made is that the proposal
of appropriate marketing activities and
the development of a holistic model for
innovation commercialization in the
software industry have a leading role.

Question 18: Please select the
degree of importance of the listed
key factors for the  successful
innovation commercialization in
your company?

B V3KIIFOUYATETHO BayKEH

B BaxkeH

Fig. 24. ,,Market pull and Need-driven
Innovation*

Regarding the defined key factors
for the commercialization of the
innovation (Figure 24 to Figure 31),
there are no software companies
that define the above mentioned key
factor as “unimportant” for the
commercialization process (Figure
27). Software companies need to
develop innovations that meet
market needs.
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B V3KIFOYATETTHO BaXKEH

B BaxkeH
O ManoBaxkeH
dur.25. ,Yyactmne Ha BogeLl KIIMeHT 3a Fig. 25. “Lead customer involvement
pa3paboTBaHeTO Ha MHOBaLUA“ in the innovation development

process*
Mo oTHoweHue Ha ,Y4yacTue Ha BoaeLy

KIMeHT 3a pa3paboTBaHeTO Ha WMHOBaLMS", Regarding the "Lead customer
camo 9.1 % oT COdJTyepHI/ITe q)MpMV' InVOIVement", Only 9.1% of the

nocousat To3u cakTop kato ,manosaxen‘ Software companies define this factor
(durypa 25). as a “unimportant” (Figure 25).

B VBKIIIOYUTETHO BaKeH

H BaxxeH
O ManoBaxeH
®dur. 26. ,[TbpBOHaYanHo 3ano3HaBaHe Fig. 26. “Initial Introduction of the
Ha nasapa ¢ MHoBauuaTa“ innovation to the market*

Mo OTHOLLEHNEe Ha In terms of the "Initial Innovation
.l IbpBOHAYanHOTO 3arno3HaBaHe Ha introduction”, only 12.1% identify this factor
nasapa c wHoBauuaTa“ camo 12.1% as "unimportant" (Figure 26) for the
onpegenat  To3n  pakTop  KaTo successful execution of the

,manosaxeH* (durypa 26). commercialization process.

H M3KIIIOUYHMTETHO Ba)KEH

H BaxxeH
O MaoBaxxeH
®dur. 27. ,360p Ha noaxoasLly MeToA 3a Fig. 27. “Choosing the right method of
cerMeHTMpaHe Ha nasapa“ market segmentation®
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Mo oTHowenne Ha ,M3bopa Ha
noaxogsw, MeTon 3a CerMeHTupaHe Ha
nasapa“, genbT Ha coTyepHuTe rpmu,
KOUTO CcMATa, 4Ye TO3M (akKto e
,MmanoBaxeH“ e no-sucok (27.3%) (durypa
27).

dur. 28. ,360p Ha MeToA 3a NpoBeXaaHe Ha
MapKeTUHIroBO uscrenBaHe 3a
npeanoYMTaHMA Ha nasapa KbM MHOBaUMATA“

Mo oTHOWweEHMe Ha ,MN300pbT Ha noaxoasiy
MeTO4 3a NpoBeXOaHe Ha MapKETUHIOBO
nacnegBaHe 3a npegnovntTaHuaTa Ha nasapa
KbM WHOBauuATa®, paBeH € [JenbT Ha
copTyepHUTE PUPMU, KOUTO ONpeaenaT To3n
daktop 3a ,M3KMNIYUTENHO BaXeH" "
,marnoBaxeH"“ (no 27.3%) (dur.28).

45.5%

®dur. 29. ,PazpaboTBaHe Ha U3KITHOYUTEITHO
npeanoxeHue 3a npoagaxoa“

Mo oTHoweHue ,M360pbT Ha NOAXOAALLO
HanpasfieHMe 3a YHMKANHOCT Ha MHoBauusTa
n pa3paboTBaHe Ha N3KITHYUTESTHO
npegnoxeHue 3a npogaxba“ camo 3.0% ot
coptyepHute  dupMn  onpegenaTt  To3u
drakTop kaTo ,marnoBaxer” (Purypa 29).

Regarding the "Choosing the right
method of market segmentation,” the
share of the software companies that
define this fact as “important” (72.7%) is
higher than the ones that define it as
“‘unimportant” (27.3%) (Figure 27).

B MBKIIOYUTETHO BaXKeH
B BaxxeH

O ManoBakeH

Fig. 28. ,,Choosing a right method for
conducting a marketing research for
market preferences towards the
innovation”

Regarding the above key factor for
the commercialization process, the
share of software companies that
determine this factor as "extremely
important" and "unimportant" is equal
(27.3%) (Figure 28).

B V3KTF0YUTEITHO Ba)KeH
B BaxxeH

O MaitoBakeH

Fig. 29. “Developing a Unique selling
proposal“

Regarding the different ways of
uniqgueness of the developed
proposal, only 3.0% of software
companies define this factor as
"unimportant” (Figure 29).
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15.2%
N 42.4%

42.4%

®dur. 30. ,KoHTaKT ¢ KNnUeHTa 1 yroBapsiHe Ha
cpewa“

Mo oTHoweHMe Ha ,KoHTakTa c knueHTa
N yroBapsHETO Ha cpeLla 3a AEMOHCTpaLms
Ha uHoBaumata“, 15.2% o1 codpTyepHuTe
dupmm  cmatat  To3M  haktop  3a
,marnosaxeH"“ (burypa 30).

N 012% | 27.3%

®dwur. 31. ,360p Ha nogxoaALLM TEXHUKM 3A
3aTBapsiHe Ha caenkarta“

Mo oTHoweHne Ha ,M36opa Ha TexHuKa 3a
3aTBapsiHe Ha caernkarta“, npasu BnevaTneHue,
ye 21.2% oT copTyepHUTE oMpmMuK onpenenat
TO3M pakTop KaTo ,manosaxen” (dPurypa 31).

Bbunpoc 19: Mons, noapepmetre no
BaxHocT (oT 1 ao 5) cdhakTopuTte, BNusewm
BbpXy B3eMaHeTO Ha pelleHue 3a
3aKynyBaHe Ha MHOBauMATa OT CTpaHa Ha
Bawute knueHtU. (1 — Han-manoBaxeH, 5 —
Han-BaXxeH)

B V3KIIFOYUTEITHO BaXKCH
H BaxkeH

ManoBakeH

Fig. 30. “Contact the customer and
arrange a meeting“

In terms of "Contact the customer
and arrange a meeting” for the
innovation demonstration, 15.2% of
software companies consider this
factor as an "unimportant” (Figure 30).

B V3KIIIOYUTEIHO BaKeH
B BaxxeH

O ManoBakeH

Fig. 31. “Choosing the right
technique for closing the deal”

Regarding the choice of closure
technique, 21.2% of software
companies define this factor as
"unimportant” (Figure 31).

Question 19: Please rank (1 to
5) the factors that influence the
decision of your customer to buy
the innovation. (1 - least
important, 5 - most important)
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100,0

80,0

60,0 51,5

40,0

21,2
20,0
' 12,1
]
00 ] —
OYHKIMOHATHOCTH  BBb3MoXkHOCTH 32 KagectBo Ha Ilena na nHoBauusita Twbproscka Mapka

Ha WHOBAI[UATA MOJAPBIKKA 00cITyKBaHETO

®dur. 32. PakTopu 3a NOKYNKa Ha MHoOBaLMUATa
B copTyepHaTa MHAYCTPUA CbC CTeMNeH Ha
3HauMmocT 5

Mo oTHoweHne Ha akTopuTe, KOUTO
OoKasBaT BIIMSIHUE BbPXY PeELIeHNeTo Ha
KNWeHTa 3a 3aKynyBaHe W W3NON3BaHe Ha
nHoBauuaTa (dur. 32), HaN-BNCOK € AeNnbT Ha
coptyepHute  upmn  (51.5%),  kouTo
nocoysaT aktopa ,IbproBckara Mapka“
KaTo Han-3Ha4YuM U OKasBall, BIUSHWE BBbPXY
peLleHneTo 3a Nokynka.

100,0
80,0
60,0

40,0

Fig. 32. Purchasing factors for
innovations with a degree of
importance 5

Regarding the factors influencing
the customer’s decision to buy and
use the innovation (Figure 32), the
highest share of software companies
(51.5%) indicate the "Commercial
mark"” as the most influential factor
on the customer's purchasing
decision.

39,4
27,3
21,2
20,0
9,1
3,0
0’0 ||

DYHKINOHATHOCTH Bb3MoXKHOCTH 3a KauectBO Ha Ilena Ha Twproscka Mapka
Ha MHOBAIUATA MOJIIPBIKKA 00CITy)KBaHETO HMHOBaLHATA

®ur. 33. PakTopm 3a NOKyrnkKa Ha

Fig. 33. Purchasing factors for

MHOBauUuATa B cohTyepHaTa uHAyCcTpUs innovations with a degree of importance

CcbC CcTeneH Ha 3HaYumocT 4

4
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Mo OTHOLWEHMNE Ha CTeneH Ha 3HaYUMOCT
4 (durypa 33), HanW-BUCOK € [enbT Ha
copTtyepHute dupmm  (39.4%), Kouto
nocoysat (aktopa ,Bb3mMoxHOCTM 3a
nogapbXka“, kato BTOpM MO CTeneH Ha
3HA4YMMOCT M OKasBal, BIUSIHNE BBPXY
peLLUeHMEeTo 3a NOKyMnKa Ha MHOoBaUMsATa.

Bbnpoc 20: Kou ot usmepurtenure 3a
nasapHa peanusauus Ha WHoOBauUuATa
usnon3spaTte BbLB Bawara dompma?

100,0%
80,0%
60,0%

40,0%

18,3% 19,4%

CrermneH Ha
nmoTpeduTeNncka
YIOBICTBOPEHOCT

20,0% 9,7%

[Mazapen nsn

0,0%

dur. 34. Usmeputenu 3a nasapHa peanumsauus
Ha MHOBaLUUUTe

OTHOCHO wu3mMepuTeENUTE 3a MasapHa
peanusauus Ha uMHoBauuuTe B copTyepHaTa
WHOYCTPUS,, HaW-BUCOK € JdenbT  Ha
copTyepHuTe hmpmu, KOMTO nocoysat ,6pon
HOBW KIMMEHTU" 3a HaN-nU3nons3BaH U3mMepuTen
3a YycnewHa nasapHa peanu3a-umsa Ha
paspaboTeHaTta 1M npegcraBeHaTta Ha nasapa
nHoBauusa (25.8%). bnm3sbk e penbT Ha
copTyepHute  mvpmu, KOUTO  MocouyBat
,HapacTBaHETO Ha npuxoauTe OT npoaaxon”
Kato Hawn-usnonssaH wuameputen (23.7%).
Camo 3.2% oT codpTyepHute UPMN He
n3nonssaT U3MEPUTENN.

Bbnpoc 21: 3awo, cnopeg Bac, egHa
MHOBaALUSA He NOCTUra ycnewHa nMnasapHa
peanusauua?

In terms of a degree of importance 4

(Figure 33), the highest share

of

software companies (39.4%) indicate

~Support Capabilities”

as the most

influential factor regarding the client’s

purchasing decision.

Question 20: Which of
measurements of the
commercialization do you use
your company?

the

innovation

in

Hernu npuxoqu  HapacrBane Ha bpoif Ha HoBuTe He usnonssame
MIPUXOAUTE OT
TIpoIakOn

25,8%

23,7%

3.2%

KIIMCHTH HU3MEPUTECIIN

Fig. 34. Measurements of the
Innovation Commercialization

Regarding the above mentioned
measurements, the highest share of
software companies indicate the
“‘Number of new customers” as the
most used measurement for the
successful market realization of the
developed innovation (25.8%). The
share of software companies that
refer to "Revenue growth from
sales" comes second with 23.7% of
the software companies. Only 3.2%
of software companies do not use
any measurements.

Question 21: Why do you think
innovation does not achieve
successful commercialization?

149



Innovation and entrepreneurship, ISSN 1314-9253

Volume VI, number 3, 2018
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®ur. 35. MMpruunHM 3a HeycneLwHa nasapHa
peanusauua Ha MHoBauuuTe B copTyepHaTa

nHAycTpus
OTHOCHO  OCHOBHMTE  MPUYMHU  3a
HeycnewHarta nasapHa peannM3aunda Ha

MHOBaumMmMTe B codTyepHaTta WHOYCTpUS,
nony4yeHuTe pesyntatm ca MHOro Onm3sku
(Pur. 35). OTkposiBa Ce MNPOLEHTLT Ha
copTyepHute  upmn, cnopeq  KouTo
OCHOBHaTa npuyvHa e ,MHoBauuaTa He
oTroBaps Ha HyxauTte Ha nasapa“ (20.5%).
Heobxoanmo € nHOBauUMOHHUTE dupMn aa
Haco4aTt CBOUTE yCUNUS KbM MOsflyvYaBaHe Ha
nHpopmauus 3a Hy>XguTe n
npeanoynTaHuNaTa Ha nasapa KbM
nHoBaumsTa. 1o To3n Ha4MH Te LWe moraT ga
pa3paboTaT npennoxeHne 3a npopaxoba,
KOETO KMMEHTBLT Lie Ucka M We MoxXe fa
3akynu. PoKyCbT BbBPXY HyXaute U
npeanoynTaHuATa Ha Nnasapa 3aeMa BOAEeLLO
MSICTO.

Bbnpoc 22: Ako TpsAbBa pa
nogobpute cBouTe pes3ynTtatu  no
OTHOLUEeHMe Ha nasapHaTa peanu3sauus
Ha WHOBauuuTe, Mons, nogpepeTe no
BaXHOCT HanpaBneHusita, B KOUTO
6uxte nHBectupanu? (1 — Han-BaxHo, 5
— Han-manoBaxHo)

13,4%

MIpeAnoOYrUTaHUATA HA

9.8% 15,2% 13,4%
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Fig. 35. Reason for the unsuccessful
innovation commercialization

Regarding the main reasons for the
unsuccessful commercialization of the
innovations in the software industry,
the results shown are very close
(Figure 35). The percentage of
software companies, according to
which the main reason is "Innovation
does not meet the needs of the

market" (20.5%), is highest.
Innovative companies need to direct
their  efforts towards  obtaining

information about the needs and
preferences of the market. In this way,
they will be able to develop a sell
proposal that the customer will want
and will be able to buy. It is obvious
that the focus on market needs and
preferences takes the leading role.

Question 22: If you need to
improve your performance with
regard to the commercialization
process, please give priority to the
fields in which you would invest? (1
- most important, 5 - least
important)
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100,0%

80,0%

60,0%

40,0% 36.4%

20,0%
6,1%

To-edexTrBHM
MOZIXO/IM 32

0,0%
3amno3HaBaHe Ha
naszapa M mopaxJjaHe
Ha UHTEpeC
naszapa

dur. 36. HanpaBneHusa 3a UHBeCTUPaHe CbC
cTeneH Ha 3HauMmocT 1 (Har-BaXHO)

C uen nogobpsiBaHe Ha pes3ynrtatute no
OTHOLLUEHME Ha nasapHaTta peanu3aums Ha
nHosaumute (dur. 36), Han-BUCOK e AenbT
Ha codpTyepHute dupmn (36.4%), KouTo
cMmsATaT, Y€ Han-BaXkHO € Ja ce MHBECTMpa
B HanpaeneHue ,3ano3HaBaHe Ha nasapa c
MHOBaUMATaA M MopaxaaHe Ha WHTepec”.
MonyyeHnte pesyntatm noTBbpXKAABAT
Heob6xoQuMMOCTTa OT npeanaraHeTo Ha no-
ePEeKTMBHM MeToaM 3a MbpBOHAYarnHo
3ano3HaBaHe Ha nasapa C MHOBauuATa,
KOUTO wumMaT 3a uen ga cb3gagaTt
NMOSIOXXUTENHO OTHOLLUEHWE Ha nasapa KbM
nHoBauusaTa. lNogveprtaBa ce M BOOELWOTO
3Ha4eHne Ha pa3paboTBaHeTO Ha
N3KNKYNTESTHO npegnoxeHue 3a
npogaxba, koeTo ga 6bae yHUKanHo u aa
npeavsBMka B3eMaHETO Ha pelleHue 3a
noKyrka.

18,2%

MapkeTuHroBu
H3CIEABaHUs 3a
CEerMEHTHpaHe Ha TMPEINOYUTAHUATA HA TPEAJIOKEHHUE 3a
maszapa

21,2%

PaspaboTBane Ha
U3KITFOYHUTEITHO

18,2%

Texnuku 3a
peanu3upaHe Ha
nponaxbara

npoxax0a

Fig. 36. Investment fields with
degree of significance 1 (most
important)

In order to improve the market
outcomes of the developed
innovative products (Figure 36), the
highest percentage of the software
companies (36.4%) consider to
invest in “Introducing the innovation
to the market and generating
interest”. The results shown confirm
the need to provide more effective
methods for innovation awareness
and interest that aim to create a
positive  attitude towards the
innovation. Emphasis is also placed
on the development of a selling
proposal that is unique and
influence the decision to buy.

151



Innovation and entrepreneurship, ISSN 1314-9253

Volume VI, number 3, 2018

100,0%

80,0%

60,0%

40,0%

30,3%

20,0% 18,2%
,0%
9,1% .
0.0% ]

3amo3HaBaHe Ha
ra3apa v HopaxaaHe
Ha HHTEpeC

[Mo-eexTrBHH
MOJXOMH 38

dur. 37. HanpaBneHus 3a UHBeCTUPaAHe CbC
cTeneH Ha 3HaYMmocrT 2

[pyro, KoeTo npaBu BnevaTreHve e, 4e
no BTOpa cTeneH Ha BaxHocT (dur. 37),
Han-BUCOK € MPOLEHTbT Ha coTyepHUTe

dorpmu (30.3%), KOWUTO nocoysaTt
,MapkeTuHrosute nacnenBaHus 3a
npegnoyYnTaHuaTa  Ha nasapa  KbMm
nHosaums“ KaTo HanpasreHne 3a

MHBECTUpaHe C Uuern no,qo6p9|BaHe Ha
pe3yntatute no OTHOWLEeHME Ha nalapHaTta
peann3aumna Ha NnHoBaUUATa.

4. 3akno4yeHue

EBponenckuaT cbio3 oTymTa HanmymeTo
Ha npobnem nNO  OTHOWEHME  Ha
Cb3[aBaHeTO Ha WHOBauMM W TAxXHaTa
nasapHa peanusaums. CTpaHUTe YneHKn Ha
EBponenckus cbio3  okycupat CBOETO
BHAMaHMe BbPXYy MHOBaUUUTE  KaTo
LeHTparneH enemMeHT B MNOSIMTUKUTE UM 3a
cb3gaBaHe Ha nosevye paboTHM mecTa u

nocturaHe Ha WMKOHOMMWYECKN pacTex.
npOBe,D,eHOTO eMnMpn4Ho mnacnenBaHe
MoOXe Oa Cce onpegennm Karto egHo
npoabinkeHne Ha MHOBALMOHHOTO

npeactaBsaHe Ha Bbnrapus, nsmepeHo ypes

MapkeTHHroB1
U3CIeBaHUA 3a
CEerMEHTUPAHE HA MPEANOYUTAHMATA HA IPEATIOXKEHHE 32

nasapa nasapa

21,2% 21,2%

PazpabotBane Ha
W3KITFOUUTEITHO

Texunku 3a
pean3upane Ha
npoxaxbara

npoaaxoa

Fig. 37. Investment fields with
degree of significance 2

Another thing that is important to
be mentioned here is the fact that at
the second level of importance
(Figure 37), the highest percentage
of software companies (30.3%),
define the "Marketing research on
market  preferences" as an
investment field for the improvement
of the results of the
commercialization process.

4. Conclusion

The European Union recognizes
the existence of a problem
regarding the creation of
innovations and their
commercialization. European Union
Member States focus their attention
on innovation as a central element
in their policies to create more jobs
and achieve economic growth. The
empirical study can be defined as a
continuation of Bulgaria's
innovation performance, measured
by the three European Union
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TpuTe uHcTpymenTa'® Ha  EBponeiicku instruments®?, focusing on
Cblo3, C (OKYyC BbBPXYy dupmute OT companies from the software
copTyepHaTa wmHOycTpus. To oyepTasa industry. It outlines the main
OCHOBHUTE npobnemMm ©n Bb3MOXHOCTU problems and opportunities for
npeg  wHoBauumte B copTyepHaTa innovations in the software industry
nHaycTpus B bbnrapu4. in Bulgaria.
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OUN3AUH |

EKONOIrMM4YHU " ECTETUYECKU
NMAPAMETPU OT NAPKOBOTO
N3KYCTBO KATO ®AKTOP 3A
YNNYHOTO O3EJIEHABAHE B

NPAOOBETE

Katerina Despot, Vaska Sandeva

Pesrome: [lo3HaBaHETO Ha enemMeHTUTe € OT
ronsiMo 3HadeHue 3a opMMpaHe Ha MbTHaTa
KOMNo3numsa (NuHuA, odceT n dopma, UBAT,
nocoka, pasmep), OT KOUTO Ce cb3gaBaT
XyOOXEeCTBEHM NpUHUMNM  (LenecbobpasHocCT,
€[VHCTBO, MaLlab, NPOMNOPLIMOHAITHOCT,
paBHoOBecwHe, cnumeTpus n acumeTpus,
KOHTpacCT, CsHKa, paBeHCTBO, pa3Hoobpasue,
NoBTOpPEHNE (PUTBM), KaTEropuMyeH KOHTpPacT).
Te ca OCHOBHa 4acT Ha BCsKa MNPOEKTHa
paboTa, KOATO onpedens B3aMMoOBpb3KaTa
Mexay enemeHTuTe B Hes. PactuTtenHoctTa
OKOMO MNbTA MMa TrONsIMO  BMSIHWE BbPXY
usnocTHaTa KapTuHa Ha nadgwadpTta. ETo 3awo
TpsibBa A4a n ce 06bpHE 3HAUYUTENHO BHUMAaHME.
MnaHupaHeTo M noaapbXKkaTa € HepasaernHa

yactT OT npodgecuaTa Ha naHgwadTHUTE
APXUTEKTH.

Knwoyoeu OJOymu:. napk, Au3anH, YNU4HO
MU3KYyCTBO

1. YBop

[MbTAT OT Han-paHHUTE BPEMEHa OO0 OHEC
€ dhakTop, KOWUTO OKas3Ba 3HAYMUTESTHO
BNUsSIHNE BbpXYy MKOHOMMNYECKOTO,

NOSIMTUYECKOTO U KYNTYPHOTO pas3BuTme.

Han-gobpuaT vHOMkatop 3a cunaTta Ha
AbpXaBaTa € HeWHata WHMpacTpyKTypa.
3atoBa ce Kas3Ba, 4Ye ako wuckarte paa
pa3bepeTe kakBa WMKOHOMMKA € B dageHa
CTpaHa, nonuTamTe B KakbB Bug €
CTPOUTENCTBOTO. TOBa € BaWMAT Han-O0bp3
1N Han-HagexxaeH nokasaren.

DESIGN

ECOLOGICAL AND

AESTHETIC PARAMETERS OF
PARK ART AS A FACTOR FOR
STREET LANDSCAPING IN
CITIES

Katerina Despot, Vaska Sandeva

Abstract: Knowledge of the elements
is of great importance for the formation of
the road composition (line, offset and
shape, valer, paint, direction, size) from
which artistic principles are established
(expediency, unity, color, scale,
proportionality, equilibrium, symmetry and
asymmetry, contrast, shade, equality,
diversity, repetition (rhythm), categorical
contrast), and they are the regulators of
any project work that defines the
interrelation of the elements in it. Road
vegetation has a major impact on the
overall picture of the landscape.
Therefore, considerable attention should
be paid. Planning and maintenance is an
integral part of the profession of
landscape architects.

Keywords:
principles, art

park, design, street,

1. Introduction

The road from the earliest times to
today is a factor that has a significant
impact on economic, political and
cultural development.

The best indicator of the strength of
the state is its infrastructure. So it is
said that if you want to find out what
economy is in a given country, ask
what kind of construction it is, this is
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[MbTHaTa MHpacTpykTypa 3anoyHa ga ce
pasBmBa B Meconotamus, Kbaeto ce
nosiBABAT MNbpBUTE KYNTUBMPaAHU pPanioHU
npean okono 5000 roguHu. HavanoTto Ha
CTPOMTENCTBOTO Ha MbTuWATa ce cyuTa 3a
BPEMETO Ha MNOCTPOSBAHETO Ha nupamuauTe
B ApeBeH Ervner.

MbpBuar MeXayHapoaeH nbT e
Kpancknatr nbT, noctpoeH B [lepcua npes
521 r., konTo cBbp3Ba lNepcusa n Mana Asus.
ApesHnte umBunusaumm Ha bpuma n Pum
ce oTnuyaesaT ¢ [p[obpe pasBuTa MbTHA
Mpexa. Te ce xapaktepusmpaTt c ¢akta, ye
cneaBaTt MpPUPOAHUTE KpacoTu M Ye npwu
narpaxxgaHeTo Ha MbTuwara CcTporo ce
obpbliano BHUMaHMe Ha onpegeneHun
TEXHUYECKN XapaKTEPUCTUKM.

Han-ronemuaT Hanpeabk B u3rpaxnaHe
Ha nbTMWaTa uMat pumMmnaHute. Bcuykm
NbTULWA ce OTKNoHABaT oT Pum oT nnowaa
"®opyMm" 1 npocnegasaT Han-oTganeyeHuTe
mMecta Ha Pumckata nmnepua. OTTyK nasa
dpasaTta Bemukm nbTuwa Bogat go Puwm.

MbpBaTta MogepHa  mMaructpana e
noctpoeHa Ha nbTa BueHna-KenH npes
1929r. Cnen wusrpaxgaHeTto Ha Tasu

maructpana 6bp30TO CTPOUTENCTBO Ha
mMarucTpanu 3anouvsa no uenust cBaT. AKO
nornegHeM 3a MOMEHT MbTHATa kapTa Ha
AbpxaBata, NbpBO  We  3abenexum
pasKrioHeHaTa NbTHa Mpexa, KOATO BeaHara
HMW acouuupa, 4Ye nbTAWATa B edHa
ObpXaBa MpeacTaBnsBaT HenHaTa Kpb.,
TbW KaTo no-ronsiMata 4YacT OT OBWXKEeHMATa
N NbTYBaHUATA, KakTO U LUenust TpaHCnopT
Ce M3NbMHSABA TOYHO NO NbTUwaTta. Taka ye
npousTnya naTuHckarta norosopka "Via Via"
(MbTAT € XMBOT), C KOETO MOXEM HaMmbITHO
[a ce cbrnacum.

MbTwa cnepgBa ga 6baat npocnenexHn
He caMO kaTo yaobHW MbTUWa, HO W Mo
MKOHOMWYHO CTpoUTEerncTBo. B cpaBHeHue C
TOBa BaXHO (PYHKUMOHANHO 3Ha4eHue uma
€CTeTUYECKOTO BM3yarHO KayecTBO Ha
nbTywaTa. 3a YCMNewHOTO pellaBaHe Ha

your fastest and most reliable
indicator.
Road infrastructure began to

develop in Mesopotamia, where the
first cultivated areas appeared about
5000 years ago. The beginning of
road construction is considered as the
time of construction of the pyramids in
ancient Egypt.

The first international road is the
Royal Road, built in Persia in 521,
which connects Persia and Asia
Minor. The ancient civilizations of
Greece and Rome are characterized
by a well-developed road network.
They are characterized by the fact that
they follow natural beauties and that in
the construction of roads the attention
is paid to certain technical
characteristics.

The Romans have the greatest
progress in road construction, all
roads diverge from Rome from Forum
Square and follow the farthest places
of the Roman Empire. Here comes the
phrase All roads lead to Rome.

The first modern highway was built
on the Vienna-Kell route in 1929. After
the construction of this highway, rapid
construction of highways began
around the world. If we take a moment
to look at the road map of the state,
we will first notice the branched road
network that immediately associates
us that the roads in one country are its
blood, as most of the movements and
journeys as well as the whole trans-
port are performed on the roads , so
that the Latin proverb "Via Via" comes
out, and then we can fully agree.

Roads should be traced not only as
convenient roads but also for
economical construction. In
comparison to this important functional
significance there is aesthetic visual
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Te3n 3agavnm € HeobxooMMO BbBeXAaHe Ha
paunoHanHW NpuUHUMNM M MeToan Ha
naHawadgTHO MpoeKkTupaHe no nbTuwiara,
KOEeTO ce CbCTOM Npean BCUYKO B CBbp3BaHe
Ha nbTUWATa C XapakTepucTukuTe Ha
MecCTHaTa nemnsaxHa cpefa, a CbWwo UM B
pauUNOHANHOTO MU3MNOM3BaHe Ha NPUPOOHUTE
N N3KYCTBEHUTE KOMMOHEHTM Ha naHawad-
Ta, KaTo CbliecTByBallaTa pacTUTENHOCT
NN HoBoOBGpasyBaHMUTE HaCaXXaEHWS.
PactutenHoctta no nbTuwara uvMa
ronamo BnusiHMe Bbpxy obliata kapTuHa Ha
nangwadTa. 3atoBa TpsibBa ga ce ob6bpHe
3Ha4YUTENHO BHUMaHue. [InaHWpaHeTo W
AN3anHMpaHeTOo My e HepasfgerniHa 4acT oT
npodecnsaTa Ha NnaHAWaTHATE apXUTEKTMW.
B nopeavuaTta oT MeTtoam 3a nocturaHe
Ha €KONorM4yHO paBHOBECME B CenuLliHaTta
cpeda, NMaHUpaHeTo U U3rpaxgaHeTo Ha
3ereHata cuctemMa 3aema onpegeneHo
MSCTO. Tasn ENHOCT CbMbTCTBA CbBPEMEH-
HOTO rpaZlOyCTPONCTBO M KaTO Hayka, W KaTo
npakTuKa, HO 3@ BCEKW KOHKPETEH Cry4yan e
HeobXxo4MM KOHKPEeTEH Noaxoa.
TpaHcnopTHaTa 3eneHMHa ca 3efeHu
nnaown 1 peaoBn HacaXaeHus CBbp3aHu C
NPEBO3HOTO (TPaHCMNOPTHO) ABMXEHue. Te
ce obocobsBaTt B oTAenHa kaTteropus nog
Ha3BaHMATa "TpaHCNopTHa 3eneHnHa".
"Mlepapxuata Ha ynuuuTte, Bapupalla oT
rmaBHWM OO Manky nbTullia, € opraHu3aumo-

HEH eneMeHT B TIPagoyCTPONCTBEHOTO
nnaHupaHe n gusanH, 6asmpaH Ha yHKUUK
N  Bb3MOXHOCTW. Mankute ynmum ca
Bpb3KaTa Mexay [fliaBHute  ynuuu wu

XunumwHata 4acT Ha rpaga C MecCTHO
ABWMXEeHMe Ha newexoguyure."

2. EKONOrn4yHm n ecteTn4eckun
napameTpu

CbBpemMeHMAT eTan Ha pas3BUTME Ha
YOBELLKOTO O6LECTBO € NPSKO CBbp3aH C
OYpHOTO pasBUTUE HA HaY4YHO-TEXHUYECKUSA
nporpec. ToBa e 4OBESIO 4O MHOIO CEPUO3HO
N OMacHO HapyLIEeHO €eKONOrMyecko paBHO-
Becve Mexay 4YoBeka U cpefaTta, B KOSATO

quality of the roads. In order to
successfully solve these problems, it
iS necessary to introduce rational
principles and methods of landscape
design on the roads, which consists
above all in linking the roads with the
characteristics of the local landscape
environment as well as in the rational
use of the natural and artificial
components of the landscape, such as
existing vegetation or newly formed
plantations.

Road vegetation has a major
impact on the overall picture of the
landscape. Therefore, considerable
attention should be paid. Planning and
designing it is an integral part of the
profession of landscape architects.

In the series of methods for
achieving ecological balance in the
urban environment, the planning and
construction of the green system
occupies a certain place. This activity
accompanies modern urban planning
both as a science and as a practice,
but a concrete approach is needed on
a case-by-case basis.

Transport greenery is a green area
and plantations related to the transport
(transport) are grouped into a
separate category under the name
“transport foliage".

"The hierarchy of streets, ranging

from main to small roads, is an
organizational element in urban
planning and design based on

features and capabilities." The small
streets are the link between the main
streets and the residential part of the
city with local pedestrian traffic.

2. Ecological and aesthetic
parameters
The current stage of human society

development is directly related to the
rapid development of scientific and
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XunBee. be3 cbMHeHVe B OCHOBaTa Ha Te3n
NOCTAHOBKN IeXU KOH(MUKTBLT "4YoBeK -
aBToMObOUN - OKOMHa cpeaa”, KoMTo Hammpa
CbOTBETHM peleHns BbB Bpb3ka C
LUSISTOCTHOTO N3MeHeHne Ha rpago-
YCTPOMUCTBEHUTE KOHLENLMMW.

PasButneTto Ha rpagoseTe B CTpaHaTa
nopaxga Heobxogumoctta oOT  gobpe
obmMucneHn rpagoyCTPONCTBEHN peLLEHMS,
OTHacAWN ce OO0 U3rpaxaaHe Ha Xunuwa m
TPaHCNOPTHM Mpexun n cuctemun. Bcecmuko
TOBa JaBa OTpaXkeHne BbpXy NPUITOXKEHNETO
Ha pacTUTENHOCTTa NPU NapKoBOTO YCTPOKC-
TBO Ha yNMuMTE B HAcCENeHnTe MecTa.

[MapkoBOoTO ycTponcTBO B obOxBata Ha
ABWXKEHMEeTO nokpan ynuuute TpsbBa pfa
M3NbNHABA peauua rpagoyCcTpONCTBEHM,
CaHUTAPHO-XUTMEHHU, KOMYHUKALIMOHHO-TEX-
HUYECKN, OMOKNMMATMYECKN N €CTETUYECKM
3agayn. [HewHUTe NbTUWA uMaTt ganed no-
aobpu  napameTpu,  paswwumpsiBat  ce,
nogobpsiBaT KAYeCTBOTO Ha NbTA, perynupar
yBenu4yaBaHeTO Ha MbTHUTE JEeHTU, HO
NpobremMbT CbC 3erieHnUTe NIIOWM OT TEXHUS
AN3alH He ce NPOMEHST MHOTO.

Moxem HanbfmHO ga  KOMOMHMpame
MarucTpanara C perMoHanHuTE U KynTypHU
XapakTepUCTUKM, 3a Oa Cb3gagemM NbTHUSA
nens3ax c xapakrepeH CTun.

Ynmuute ca nNpoOTMB  noagpbXxkaTa
OCHOBHUTE  €NeMEHTU Ha rpagckuns
naHawaagT, kato 3a HOPMasHOTO

byHKUMOHMpPaAHe Ha To3uM naHawadpT e
Heo6XoANMO BCUYKM HEMHU KOMMOHEHTU Aa
O6baaT B €KONOrMYHO eaNHCTBO.

3. Ekonoruyecku napameTpu
N3rpaxgaHeTo Ha MbTuMWa B Hawarta
CTpaHa e B eTan Ha pa3sutne. CKkopocTTa, C

KOATO  u3rpaxgame  MHdpacTpyKTypaTa,
CcbWoO pacte 6bp30. B cbuwoTo Bpeme
TpsibBa Oa  3aWwWuTUM  ekonorusTa U

onasBaHeTO Ha OKorHaTa cpefa KaTo BaxHa
3afaya 1 MoLLHa rapaHums.
Moxem pa komMbuHupame yHKUMSATa U

technological progress. This has led to
a very serious and dangerously
disturbed  environmental balance
between the person and the environ-
ment in which he lives. Undoubtedly,
the basis of these statements is the
"man-car-environment” conflict, which
finds relevant solutions to the overall
change in urban concepts.

The development of cities in the
country raises the need for well
thought-out urban development
solutions for housing and transport
networks and systems. All this has
implications for the use of vegetation
in the park arrangement of the streets
in the settlements.

The park system within the range of
traffic along the streets must perform a
number of urban, sanitary-hygienic,
communication-technical, bioclimatic
and aesthetic tasks. Today's roads
have far better parameters, expand,
improve road quality, regulate the
growth of road lanes, but the problem
with green areas of their design does
not change much.

We can fully combine the highway
with  regional characteristics and
cultural characteristics to create a
characteristic landscape style
landscape.

The streets are opposed to
maintaining the main elements of the
urban landscape, for the proper
functioning of this landscape it is
necessary that all its components be
in ecological unity.

3. Ecological parameters

Road construction in our country is
in a stage of development, the speed
at which we build the infrastructure is
also growing rapidly. At the same
time, we must protect ecology and
environmental protection as an impor-
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naHawadgTa, 3a ga cb3gagem nNbT, KOUTO Aa
OTrOBOPM Ha HYXAUTE Ha CbBPEMEHHUSA
xmBoT. Cneg TtoBa MOXEM Aa HanpaBuMm
NMbTS [da MMa OCHOBHaTa QYHKUMS Ha
MOAEPHUSA TPaHCMNOPT, a Cblio M aa b6bae
nepdeKkTHO N3KYCTBO.

C npaBunHo odopmMsiHe Ha 3eneHaTta
cuctemMa nokpam nbTuwata ce pelwaBaTr U
HSIKOJTKO OCHOBHU rpynu 3agauu:
€KONOrnM4yHO-OMONOrNYHN N eCTETUYECKN.

B Hanv-wWMpoK CMUCBN EeKOoNOronyHo—
OuonornyHata 3agada Ha 3eneHaTa cuctema
ce cbcToM B: nogobpsABaHe Ha MUKPO-
KNUMaTUYHUTE YCNOBUS B rpagckaTa 4acrT;
ocurypsiBaHe Ha [06bp Bb3AYyXO00OMeH un
npoBeTpsBaHe; CTUMyNMpaHe NPOHUKBAHETO
Ha NSaHMHCKNA Bb3ayX B rpagckaTa TbKaH.

AHannanpamkm HacTOAWOTO CbCTOsIHUE
Ha 3eneHata cucTtema, MoOxe Jda ce
YCTaHOBMU, Y€ TS HE U3MbIHABA MbITHOLEHHO
nocoyeHnte 3agayn. OcHOBHaTa MpuyMHa
MOXe [a ce TbPpCu B HeAOCTaTbyHa nraHoBa
n NPOCTPaHCTBEHA  WM3rPaAfdEHOCT  Ha
cuctemarta, B nvncata Ha cneunduyHo un
uenecbobpasHo o3eneHsiBaHe OKOIo
nbTULLATa, B HECbBbPLUEHATa CTPyKTypa no
OTHOLLUEHMe Ha BeretatuBHUTE 06emMu Ha
BCEKM OTAENeH eNneMeHT Ha 3ereHaTa
cuctema.

Beretaumsara Moxe ga  M3NblHsABA
QYHKUMNTE CUM B MPOABLIDKEHME HA MHOrO
roguHu (1 gbpeeTta cneq 10 roguHn), 3aToBa
TpsibBa CEpMO3HO Oa Cce IPWKMM 3a TO3M
npobnem u ga cb3gagem ycrioBus 3a TEXHUS
pactex u passutme. [OusanHepute TpsibBa
Aa 3HasAT, 4Ye pacTUTENHOCTTa € XUB WU
NPOMeEHsIL, ce Martepuan, KOUTO pearupa
OTFOBOPHO Ha BCUYKM HEFATUBHU SABMNEHUSI.

HapywaBsaHeTo Ha KpacoTtaTa n
XMBOMUCHUS MOTUB Ha Nensaxa B pesyntaT
Ha HenpaBUITHOTO NMaHMUpaHe N n3rpaxgaHe
Ha MbTHaTa Mpexa, MOXe Aa Oocupomaluu
NPUPOAHOTO, KYNTYPHOTO W eCTeTUYecKo
HacneacTBo.

3atoBa B npouec Ha u3yvyaBaHe Ha

tant task and a strong guarantee.

We can combine the function and
the landscape to create a way to meet
the needs of modern life. Then we can
make the way to have the main
function of modern transport, and also
to be a perfect art.

With the proper design of the green
system along the roads are solved
several basic groups of tasks:
ecological, biological and aesthetic.

In the broadest sense, the ecolo-
gical and biological task of the green
system consists in: improving the
microclimatic conditions in the urban
part; ensuring good air exchange and
ventilation; stimulating the penetration
of mountain air from urban fabric.

By analyzing the current state of
the green system, it can be seen that
it does not perform the fully-fledged
tasks. The main reason can be found
in the insufficient plan and spatial
construction of the system, in the lack
of specific and appropriate land-
scaping around roads, in the imperfect
structure of the vegetative volumes of
each element of the green system.

Vegetation can  perform  its
functions for many years (and trees
after 10 years), so we must seriously
care about this problem and create
conditions for its growth and develop-
ment. Designers need to know that
vegetation is a living and changing
material that responds responsibly to
all negative phenomena.

The disturbance of beauty and the
picturesque motif of the landscape, as
a result of incorrect planning and
construction of the road network, can

diminish the natural, cultural and
aesthetic heritage.
Therefore, in the process of

studying the route, particular attention
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NMbTHOTO Tpace, creumanHo BHUMaHWe
TpsibBa ga ce ob6bpHe Ha cbOMpaHeTo Ha
OaHHW, aHanmM3 U OueHKa Ha BCUYKK
€CTeCTBEHM UM U3KYCTBEHW  YCroBuS,
LEHHOCTUN, KOUTO BIIMAAT Ha KOHQIIMKTUTE,
3a ga ce opMupaTt pasriMyHU peLLEeHUs.
To3an cnoxeH npouec Ha MNpPOeEKTMpaHe
N3NCKBa MNO-roNaM ekun oT npodpecnoHanmc-
TV OT pasnuyeH Npoun, 3a KOUTO MACTOTO
Ha naHawadTHUS apXUTEKT € BaXHO. ToMu
TpsbBa fa pasrnea 3oHaTta 3a crneaBalwoTo
Tpace OT HAKOSKO acnekTa: OT no3uumsaTa Ha

npupoaHnTe ycrosus, no-crneumanHo
cnnpaHe Ha duopata W payHarta, reo-
MOPONOXKUTE n XngporpaBsckute

XapaKTEPUCTMKM Ha NpedenuTe Ha BaXHUTe
NCTOPUYECKM acneKkTn U XapakTepUCTUKN Ha
nangwadTa.

Bcuykm Tean oueHkM n aHanusuM umart 3a
uen pada npegoTBpaTAaT M34Ye3BaHETO Ha
KpacuBus U SpbK BU3yaneH BbHLIEH BUA U
3anbnBaHETO MM B ObaeLmns nemnsax.

MbTMwaTta, a He camo aBTOMarucTpa-
nite, cTaBaT BCe MO-BaXHW CUCTEMM 3a
KOMyHMKaLUWUSA, HEe camMo OT WKOHOMWU4YecKa
rmegHa Touvka, HO M 3a Nn4yHa ynotpeba.

MHoro xopa npekapsaT rongama 4acTt OT
BpemeTo cu no nbTuwarta. CnegoBaTtersnHo,
He TpsibBa ga ce npeHebpersa CbCTOSTHUETO
Ha MbTMWaTa M marucTpanute m ocobeHo
Kak ce OTCTpaHsiBaT BpeaHUTE acnekTu.

dopmarTa n KomMnosnumsara Ha
eCTeCTBeHUs nangwadT, npes3 KOUTo NbTAT
npeMnHasa, TEXHUYECKU n3nckea

onpeneneHa CKOPOCT Ha [ABWXKEHWE Ha
Tpadmka, [0 ronsAma CTeneH onpeaens
dopmaTta M xapaktepa Ha naHgwadTHaTa
WHTEpPBEHLMSA. THAXHOTO 3Ha4yeHMe € no-
byHKUMOHANHO © 3aBUCU OT Obaewms
CbCTaB Ha NanAwadTHaTa KOMNO3NLUS.

B Hero morat ga ce HacTaHAT cnegHuTe
neT rpynu:

v' TpaHCNOPTHO-TEXHUYECKMN

(6esonacHocCT) 3agauu;
V' VIHXEHEPHN TEXHUYKM 3a4auu;

should be paid to data collection,
analysis and evaluation of all natural
and artificial conditions, values that
influence conflicts in order to form
different solutions. This intricate
design process requires a larger team
of professionals from a different profile
for whom the landscape architect is
important. It should consider the area
for the next route in several aspects:
from the standpoint of natural
conditions, in particular the stopping of
flora and fauna, geomorpholls and
hydrographic characteristics of the
boundaries of important historical
aspects and landscape features.

All  these assessments and
analyzes aim to prevent the
disappearance of the beautiful and
bright visual appearance and their
filling in the future landscape.

Roads, not just motorways, are
becoming more and more important
communication systems, not only from
an economic point of view but also for
personal use.

Many people spend most of their
time on the road. Therefore, without
neglecting the state of roads and
highways, and especially how to
remove the harmful aspects.

The shape and composition of the
natural landscape through which the
road passes technically requires a

certain speed of traffic, largely
determines the shape and nature of
landscape intervention. Their

importance is more functional and
depends on their future composition of
landscape composition.
It can accommodate the following

five groups:

v/ Transport and technical (safety)

tasks;
v Engineering Techniques tasks;
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v' MenunopaTtnBHU 3agayu;

v' Tlen3axxHn ecTeTUYeckn 3agadu;

v' BMONOrnMYyHM EKONOrNYHN 3aau4u.

KayecTBeHOTO N edeKTUBHO u3rpaxkgaHe
Ha 3eneHuTe nnowmn e Hemucnumo 6e3
cbobpassiBaHe C TaxHata OuonornyHa
CblWHOCT. [IbpBecHUTe W©  XpacToBuTE
BMOOBE Ca OCHOBHUS rpagvMBeH MaTepwuan,
HO Te wumaT cBouMTe O0cobeHoCTM U
cneundnyHN B3aMMOOEeNCTBUSA CbC cpeaarta,
KOUTO crnegesa pgfa ce oTdymtaT  npu
nnaHMpaHeTO Ha 3eneHaTa cuctema.

MbTHMAT OM3aMH e Ba)XHa 4acT oT
cTpaternara 3a YCTOMYMBO CTPOUTENCTBO.
[la HacbpyaBa pa3BUTMETO HA MKOHOMMKATA
W HaceneHweTo, pecypcute U oOKorHaTta
cpena. JNlaHawadTHMAT gusanH TpsibBa Oa
00bpHE BHMMaHWE Ha crnegHuTe NMPUHUUNN:
Ekonornyex npUHLMN; MpuHUMN Ha
kKoopauHaums; MNMpuHUMNBT Ha ycnyruTe.

MensaxsbT Ha rpagckma NbT NpenocTaBs
YCNyru Ha XuUTenuTte Ha rpaga. [Ms3anHbT Ha
nensaxa TpsibBa na oTpassiBa
OpPVEHTUPAHETO KbM XopaTa W HanbIIHO Ada
AOKOCHE AbnOOKNTE UCTOPUYECKN, KYNTYPHU
n reorpadckm ocobeHocTM Ha rpaga, Aa
OTrOBOPM Ha HY>XAUTE Ha BCUYKM eMouuu, aa
ce onuta ga O6bae ecTecTBeH KOMMMEKCEH

OM3alH, KOMOMHMpaH C nnaHupaHe Ha
KOMMMEeKTa.
HapyweHuss Bbpxy OKonHata cpega.

ABTOMOOVNHUAT TpaHCMNOPT € eOuH KpyneH
3aMbpcuTen, KOMTO AeNcTBa NOCTOAHHO Mpwu
ekcnnoataumdara Ha nbtuwata. Ma3xebpne-
HUTE rasoBe, CbAbpXKaly TOKCUYHM BELLECT-
Ba, C€ OTHACAT OT Bb3AYLIHUTE TeYeHUsa Ha
pasnnMyHoO pascTtosdHne oT pbba Ha OGaHkeTa
N 3aMbpcsBaT Bb3gyxa, NoysuTe, BoAaTa,
pacTUTENHOCTTa, a 4pe3 TAX - XopaTa,
XpaHuTe U XuBOoTHMTE. Hanunue e eavH
KpbroBpatT Ha 3aMbpCUTENW C HaTpynBaHe
Ha BpeOHM BellecTBa B No4vBara.
ABTOMOOMNHUAT TpaHCNoOpT 3amMbpcsiBa
okonHata cpega ¢ okono 200 pasnuyHn
3ambpecutenn. OcobeHo ronam npoueHT (4o

v Meliorative tasks;
v' Landscape aesthetic tasks;
v’ Biological environmental tasks.

The quality and effective
construction of green areas s
unthinkable without regard to their
biological essence. Tree and shrub
species are the main building block
but they have their peculiarities and
specific interactions  with the
environment that should be taken into
account when planning the green
system.

Road design is an important part of
the sustainable construction strategy.
To promote the development of the
economy and population, resources
and the environment. Landscape
design should pay attention to the
following principles: Environmental
Principle; Coordination principle; The
principle of services.

Landscape on the city road
provides services to city residents,
landscape design should reflect
people-oriented and fully touch the
deep historical cultural and geographic
features of the city, meet the needs of
all emotions, try to be a natural design
kit, combined with kit planning.
Environmental abuses. Road transport
is a major pollutant that is constantly
operating on roads.

Discharged gases containing toxic
substances are related to air currents
at a different distance from the edge of
the banquet and pollute air, soils,
vegetation, water, and through them -
people, food and animals. There is a
circle of pollutants with accumulation
of harmful substances in the soll.

Road transport pollutes the
environment with about 200 different
pollutants. Particularly high (up to
93%) are heavy metals: lead, zinc,
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93%) ca TexkuTe MeTanu: OfioBO, UUHK,
KagMUn N TeXHUTe cbeauHeHuns. B cbloTo
BpeEME 3aMbpcCsABaHUATA C OSIOBO U KaaMuM
ce cmarat ot OOH 3a egHo oT 16-Te Han-
OnacHM 3aMbpcaABaHUS, MU3UCKBALLWM MbPBO-
CTENeHHOo HabnoaeHue.

B npgHewHma cBAT  aBTOMOOWMHOTO
ABWXEHNE € XN3HEeHO Heobxogmma 4acT oT
CbBPEMEHHUSA XMBOT, HO OOpeMsAHABALLO
okonHarta cpega. ETo 3awo e Heobxogumo
Aa Cce HaMepu pelleHne Ha KOHuKTa
Mexay HeobxoaMmocTTa OT OBWXKEHMETO U
BPEOHUTE BNUSIHUS, KOUTO TO OKasBa BbPXY
oKonHaTa cpega, a Te ca: OTAEeNsdAHeTo Ha
OTXOAHM ra3oBe, LWyM, Npax u gpyru.

4. EcTeTn4ecku napameTpu

Te e(eKkTuBHO cnocobeTBaT 3a
HamMansiBaHe KOHLEHTpauusTa Ha BpegHuTe
aTMocEepHN EMUCUN N HA TPaaCKUsS LUYyM,
perynupaT  MUKpOKnMMaTa, npuTexasaT
BGakTepmungHun CBOWCTBA, oboraTtasar
Bb3dyxa C KMCIOPOA, y4YacTBaT aKTMBHO B
bopbaTta c BogHaTa 1 BeTpoBa epo3uns.

OrpomMHO € CbLLO ecTeTUYECKOTO U NCUXO-
XUTMEHHOTO BNUSIHWE Ha HacaxaeHusTa
BbpPXy €MOLMOHaNHOTO CbCTOSHME Ha
YoBEKa N HEFOBUS XXM3HEH TOHYC.

Te3an TexHn kayectBa MoraT pga ce
060CcO0AT B ABE HACOKU - EKOJIOTUYHU U

ecTeTu4ecku Bb34eNCTBMSA BbpPXY
XWU3HeHaTa cpefa.
Apyrn OCHOBHU dyHKUUK Ha

AeKkopaTuMBHaATa pacTUTENHOCT No ynuuute B
HaceneHuTe MecTa Cca apXUTEKTypHO-
KOMMO3UNLMOHHM U €CTETUKO-XYAO0XKECTBEHMW.

HacaxgeHuata nokpan notouute Ha
NPEBO3HOTO W  MNELWEexXOOHO  OBWXEHWE
cnyxaT KaTO CpeacTBO 3a apXUTEKTYPHO-
NnaHMpoBbYHA NPOCTPAHCTBEHA OpraHu3a-
UMs Ha rpagckata TepuTopusi U noBulLaBaT
XygoXxecTBeHaTa U3pasnTenHoCcT N ecTeTuy-
HOCT Ha CenuWHOTO 3acTposiBaHe, KaTo
ocurypsisat npaBuUHO perynupaxe,
HanpaBfeHMe M OTAENsiHE Ha OBWXEHUETO
Ha TPaHCMNOPTHMTE CpeacTBa OT ToBa Ha

cadmium and their compounds. At the
same time, lead and cadmium
pollution is considered by the UN as
one of the 16 most dangerous pollu-
tants requiring primary surveillance.

In today's world, car traffic is a vital
part of modern life, but enlivening the
environment. Therefore, it is
necessary to find a solution to the
conflict between the necessity of traffic
and the harmful effects it has on the
environment, which are: separation of
exhaust gases, noise, dust and others.

4. Aesthetic parameters

They effectively reduce the
concentration of harmful atmospheric
emissions and urban noise, regulate
the microclimate, have bactericidal
properties, enrich the air with oxygen,
participate actively in the fight against
water and wind erosion.

The aesthetic and psycho-hygienic
influence of plantations on the
emotional state of man and his vital
tone is also enormous.

These qualities can be
distinguished in two directions -
ecological and aesthetic impacts on
the living environment.

Other basic functions of the
decorative vegetation on the streets in
the settlements are architectural-
compositional and aesthetic-artistic.

The plantations along the streets of
the transport and pedestrian traffic
serve as a means for architectural and
spatial planning of the urban territory
and increase the artistic expression
and aesthetics of the wurban
development, ensuring the correct
regulation, direction and separation of
the movement of the means of
transport from that of the pedestrians.

The streets form the skeleton of the
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newsexogumre.

Ynuunte oopMAT ckeneTa Ha rpaga wm
cb3faBaT YCnoBuATa 3a OpueHTauus B
LUANOCTHUA rpaacku naHgwadr.

dopmaTa Ha ynuuute e Heobxogumo fa
CbObpXa  KaKTO  KMHETUYHM  KayecTsa
HasoXeHW OT TPaHCMNOPTHUTE 3aJayu, Taka u
apXUTEKTYPHO-NPOCTPAHCTBEHN KayecTBa 3a
n3aBa Ha npefHas3Ha4YeHMEeTO Ha ynuuarta u
BPb3KUTE CbC CENULLETO.

OT npupogHNTE KOMMOHEHTN Ha rpancKus
naHawadgT ocobeHo ronsMma 3HavyeHue nmat
3eneHuTe HacaxxgeHus, KOUTO ce
pasrnexgaTr Kato Hejenvma W Haun-BaxHa
CbCTaBKa OT CbLUUSA KOMMNSIEKC MEPONPUATUSA
no nnaHupaHe, 3acTponmka u 6naro-
yCTpOsiBaHe Ha HacerneHuTe MecTa.

3eneHnTe Bpb3KM NPOHUKBAT B CEMNULLETO
NEHTOBMOHO KaToO B3aMMHO  CBbp3aHa
cuctema, wusrpageHa Bb3 OCHOBa Ha
NPUPOAHNTE OALEHOCTM N HA MU3UCKBaAHUATA
[a CBbP3BaT XWUNULLHUTE TepeHn ¢ mecTaTa
3a paboTa M TbproBusi, C UEHTpanHuTe
3er1eHn NoWM 1 LLeHTpoBeTe 3a OTAMUX.

B MHoOro cnyyaum Te3n 3eneHu nrowm
cBbp3BaT rnaBHUTE enemMeHTH Ha
CenuLLHUTE 30HU, KaKTO U 30HUTE MOMeXAy
MM ¥ MNo-crneunanHo 3eneHnte un csoboaHu
nnowy OT  no-ropHuTe  Kateropuu. Te
npuaasaT XxapakTepHU UBUYHM "neHToBngHn"
NN KNUHOBPa3HN hopmKn, KOUTO NPOHUKBAT
A0 UeHTpanHuTe rpaacku 4vactu. bnaro-
AapeHne Ha pacTUTenHOTO pasHoobpasuve
MoraT gda ce cb3gagatr ronam  6pou
dpoHTanHn, o6eMHM W NPOCTPAHCTBEHU
KOMMO3ULNN.

3eneHnTe BpPbB3KWM paMKupaT [naBHUTE
NPEeBO3HN apTepun 1 OTAENAT npunexawmre
TEPEeHN Ha CcenuuweTo OT BIUAHMETO Ha
YNUYHOTO [BWXEHME: npax, LWyMm, rasose,
oTbnAcbUM U T.H.

[MapKoyCcTpoeHNTe TEpUTOpPUM Ca BaXKeH
enemMeHT oT rpagoyCTpPONCTBEHOTO
nnaHupaHe. KoHTpacTsT mexay gopmute u
LuBeToBeTE Ha 3acTpoeHute obemn u

city and create the conditions for
orientation in the entire urban
landscape.

The shape of the streets needs to
contain both the kinetic qualities
imposed by the transport tasks and
the architectural and spatial qualities
to show the purpose of the street and
the connections with the settlement.

Of the natural components of the
urban landscape, the green
plantations, which are regarded as
indivisible and the most important
component of the same complex of
planning, building and town planning
activities, are of great importance.

The green connections penetrate
the village as a interconnected system
built on the natural resources and the
requirements to connect  the
residential areas with the places of
work and commerce, the central green
areas and the recreation centers.

In many cases, these green areas
link the main elements of the
settlement areas as well as the zones
between them, and in particular the
green and free areas of the above
categories. They impart characteristic
strip-shaped or wedge-shaped forms
that penetrate the central urban areas.
Thanks to the plant variety, a large
number of frontal, volumetric and
spatial compositions can be created.

The green links frame the main
traffic arteries and separate the
adjacent terrains of the village from
the influence of the street traffic: dust,
noise, glare, gas, etc.

Park Buildings are an important
element of urban planning. The
contrast between the shapes and
colors of the built volumes and the
vegetation and their harmonic combi-
nation determine the visual (visual)
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pacTUTENHOCTTA M TAXHOTO XapPMOHWUYHO
cbyeTaHue onpegenaT 3puUTENHUA
(BM3yanHus) obnuk Ha cenuwara.

EcteTnyeckn opopmeHaTa pactutenHocT
cnocobctBa 3a BUCOKOTO KayecTBO Ha
obuTaBaHeTO BbB B3aUMOAEWUCTBMETO C
ocTaHanute eNeMeHTU: apxuTeKTypa,
pened, NapkoBu eneMeHTn, BOOHN edeKTn
1 n3obpasnTenHo N3KycTBeo.

Upes cBosTa CcTpykTypa, cunyet, barpw,
BMOOB CbCTaB W  KOMMO3ULMS  MNapKo-
YCTPOEHMTE MrowWn cb3gaBaTt cneundundeH
0bnuK Ha cenuwHMTe aHcambnn n BHaAcAT
pasgBumxeHnsa cunyet B obemute  Ha
cenvwara u npupogHaTa cpega.

®dpoHTanHUTE HacaxaeHuss npuTexasaT
cobCTBEHO AEeKOpaTUBHO Bb3OENCTBME, HO
ce wu3non3eBaT W Kato cwmamyecka w
onTMYyecka u3onauusi Ha HeecTeTU4eCcKn
rmeaku, HacoyBaTt 1 BOOAT ABUMXEHNETO.

EdektbT 3a HamandBaHe Ha BpeaHUTe
eMucum oT ynuuaTta Moxe ga ce noacunum ¢
nomoLuTa Ha gobpe 03erieHeHn Hacunu unu
N3KOMW U Ype3 MohenvpaHe Ha TepeHa u
XapMOHUYHO CBbP3BaHe C OKOJfiHaTa napko-
YCTPOEHa XunuiiHa cpeaa.

B HacaxgeHusTa no ynuuute, Tam
KbAeTO uma Bb3MOXHOCTM (OGyneBapawm,
rpagckm marmcTpanu 1M gp.) ce npeaswxaa
yaobGHO [OBMXEHME 3a newexoguute w
BENOCUNEOQUCTUTE, KAKTO N MecTa 3a YakaHe
N NOYMBKA.

[MapkoBOTO YCTPOWCTBO Ha ynuuuTe ce

BKMOYBA akTMBHO B obwaTta 3eneHa
cYCTeMa Ha HaceneHuTe MecTa.
v/ Bb3gencTBMeTo Ha  pacTUTEeNHOCTTa,

ochopmsiLLa ynuuuTe, ce AbIKM npeau
BCMYKO Ha pgobpaTa KoMno3uuusi Ha
oTAernHUTe BUAOBE C TeXHUTE opMu U
KOJOpWT.

v Ypes pactutenHute Kommnosvuum ce
0hopMAT NEepcrneKkTMBM, KOMTO Cb3aaBat
BrnevyaTrnieHne 3a npubnmkaeaHe uUnu
oTAareyaBaHe Ha XxapakKTepHu rpapgo-
YCTPOWCTBEHM €eneMeHTn B obxBata Ha

appearance of the settlements.
Aesthetically shaped vegetation

promotes the high quality of living in

interaction with other elements:
architecture, relief, park elements,
water effects and fine arts.

Through their structure, silhouette,
colors, species composition and
composition, the landscaped land-
scapes create a specific appearance
of the settlement ensembles and bring
about a moving silhouette in the
volumes of the settlements and the
natural environment.

Frontal crops have their own
decorative effects, but they are also
used as physical and optical isolation
of unhealthy views, directing and
guiding the movement.

The effect of reducing greenhouse
emissions can be enhanced by well
landscaped embankments or
trenches, or by modeling the terrain
and harmonizing with the surrounding
environmentally sound housing
environment.

In the streets where there are
possibilities (boulevards, city
highways, etc.) there is a convenient
traffic for pedestrians and cyclists, as
well as places for waiting and rest.

v The street parking system is
actively involved in the general
green system of the settlements.

v The impact of the vegetation
shaping the streets is mainly due to
the good composition of the
individual species with their shapes
and color.

v Through the plant compositions,
there are perspectives that create
the impression of approaching or
moving away typical urban
development elements within the
streets.
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ynuuuTe.

v' MpaBunHo nogbpaHute AbpBECHM BUOOBE
Urpasit N apxXMTEKTYPHO MNPOCTpPaHCTBEHA
pons, kKaTo B MHOroO criyyaum cBbp3BaT
pasnUYHUTE apxXUTEKTYpPHU CTUNOBE Ha
crpagute M npepasaT ecTeTUYecKn Bug
Ha ynuuara.

v BepTukanHoto o3eneHsiBaHe No crpagu-
Te, TaHrMpawm ¢ ynu4yHoTo odPopMsiHe C
pacTUTENHOCT, YycunBa  MHOMOKpPaTHO
€CTeTMYECKOTO Bb34encTBme Ha
NMHerHUTe 0BeKTN B HaceneHnTe mecrta.

v' C nomoLla Ha KOMMO3ULMOHHUTE HaYnHK
M cpeactBa Ha  pacTUTENHOCTTA,
yyacTBalla B Nen3axxHoTo opopMsHe Ha
ynuuuTe, ce ocurypsiBa KOHOPTBLT Ha
cpeparta npu OBWXeHWe Ha newexoguure
n MOoTOpHUTE NpeBo3Hn cpeactea (MIIC).
EmMounonanHm - egHa pobpe odopmeHa

marucTtpana, 6ynesapa wnu obukHOBEHa

ynuua [[enucTtBa BbpPXYy €MOLMOHASTHOTO

CbCTOSIHME Ha newexoguuTe U BogayuTe Ha

MIC.

5. 3akno4yeHue

[BMKEHMETO M TpaHCNOPTbLT BMHArK ca
urpanu ronsiMa pons 3a Bb3HUMKBAHETO U
pasBMTMETO Ha  cenuuwata. bbp3oTo
pa3BMTME Ha TpaHcnopTa B KONIMYECTBEHO U
Ka4eCTBEHO OTHOLUEHME W CTPEMUTENHOTO
yBenM4yaBaHe Ha CKOpPOCTTa Ha [OBWXEeHue
HanpaBMxa Bb3MOXHO W3rpaXkgaHeTo Ha
ronemMm rpagoBse 1 arnomMmepauun.

OcobeHo ronsima pons B ToBa OTHOLLEHME

MMa  pasBUTMETO Ha  aBTOMOOUNHUSA
TpaHCnopT.
XyooxecTseHuTe dyHKUMN Ha

HacaxgeHusTa no ynuuute ca CBbp3aHu C
obLMA KOMMNO3ULIMOHEH 3aMUCbIl, obemuTe,
dopmuTe M KonoputTa Ha pacTUTeNHocTTa.
TA KOHTpacTMpa Ha apXUTEKTYPHUTE NUHUK
N CNyXXW KaTO NEHTOBMOHA Bpb3Ka MeXay
CENULLHNA 1 NPUPOAEH naHawadT.

LlenTa Ha napkoBOTO YCTPOMCTBO Ha
MarmcTpanm, 6yneBapau, ynuum n

v’ Properly selected tree species also
play an architecturally spatial role,
in many cases linking the different
architectural styles of the buildings
and transmitting aesthetic
appearance to the street.

v Vertical landscaping on buildings
tangible with street-style vegetation
enhances the aesthetic effect of
linear objects in the settlements
many times.

v' With the help of the compositional
ways and means of vegetation
involved in the landscaping of the
streets, it is ensured the comfort of
the environment in the movement
of pedestrians and motor vehicles.
Emotional - a well-formed highway,

boulevard or ordinary street, acts on

the emotional state of pedestrians and
drivers.

5. Conclusion
The movement and the transport of

winagers played a pivotal role for the
coming and development of the
villages. The rapid development of
transport in the quantity and quality
ratio and the rapid increase in the
speed of movement made it possible
to build large cities and
agglomerations.

Especially the glimmer of the role in
the matter is the development of car

transport.

The artistic functions of the
plantations in the streets are
connected with the general
compositional imagination, the

volumes, the forms and the color of
the vegetation. It contrasts to
architectural lines and serves as a
lane-like link between the countryside
and the natural landscape.

The purpose of the park drive on
highways, boulevards, streets and
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newexogHn aneum e cb3agaBsar
BGnaronpuaTHM ycnoBwus, cpena n
obGCTaHOBKa 3a [ABWXEHWE Ha NpPEeBO3HUTE
cpeactea M Ha newexoguute C  orneqg
N3NCKBaHMATa 3a CUrypHocT, 6esonacHocT,
yaobCTBO 1 ecTeTuKa.

B 3aknioueHve TpsibBa ga ce nogveprae,
ye nensaxHoTo OgOpMSAHE Ha rpaackuTe
ynuum n byneBapau Hanara ga ce Tbpcu
€0VWHCTBO MexXady apxuTekTypa W napko-
YCTPOWUCTBO.

aa

6. llutepartypa

walkways to create favorable
conditions and atmosphere
environment for the movement of
vehicles and pedestrians with regard
to the requirements for reliability,
safety, comfort and aesthetics.

In conclusion, the rush to be
underlined, and landscape landscape
on the city streets and boulevards
requires the search for the unity

between architecture and parking.
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TEXHUYECKU HAYKU / TECHNICAL SCIENCES

PASPABOTBAHE HA CUCTEMA
3A YINMPABJIEHUE HA
MUWKPOKITUMATA B CKINNAOQOBO
NMOMELLEHUE

UckpeH Hukonos

Pesrome: CbBpeMeHHUTE Wu3crnenBaHus B
obnacTtta Ha ynpaerneHve Ha MUKpPOKIMMaTa B
XMBOTHOBBAHWN Crpaan U CKNagoBU MOMELLEeHUs
Cca CBbp3aHM C MOBULIABAHE HMBOTO Ha
aBTOMaTM3auusa M HamansiBaHe pasxoguTe Ha
eHeprus. B Ta3n Bpb3ka B HacToswaTa cratus e
npeaoctaBeHa  paspaboTteHa  cuctema  3a
yrpaBneHne Ha MUKPOKNMMaTta B CKNagoBu
nomewieHuns. Cucremata mMMa Bb3MOXHOCT 3a
paswuvpeHne 1 gopaboTBaHe B 3aBUCUMOCT OT
CbBPEMEHHUTE TeHAeHuMM B Ta3um obnacrt.
Pa3paboTeHnssT nporpameH Kog € MOAyIeEH,
KOeTo no3BonsiBa necHoTo pfobaBsHe Ha
AOMbIHUTENHN  CeH3opHuM  mogynu.  [pu
pobaBsiHe Ha MHOro Ha 6pon KpamHW yCTPOMUCTBa
Ca HY)XHM [JONbAHUTENHU ONTUMM3AUUN Ha
anropvMTbMa no BpeMe.

Knroyoeu dymu: YnpaeneHue, BeHTunauwus,
MukpoknumaT, Mukpo-npouecopHa cuctema

1. YBop

Crpagute, Cc BMCOKa CTeneH Ha
aBToMaTM3aumd BCe OuWe He ca Macosa
npaktuka. TsaxHaTa peanu3aums  U3MCKBa
Bpeme n domHaHcoB pecypc,
Bb3BPbLLUAEMOCTTA Ha WHBECTULUMUTE OT
nogobeH  nNPoekT e  3HauiTenHa B
ABbIrOCPOYHa nepcnekTuea. Obwara
CTOMHOCT Ha crpagarta € cyma OT pasxoguTe
3a HEMHOTO CTPOUTESICTBO M Te3un 3a HenHaTta
ekcnnoatauma. Bbe dasara Ha ekcnnoaTtaums

5

DEVELOPMENT OF A
WAREHOUSE
MICROCLIMATE
MANAGEMENT SYSTEM

Iskren Nikolov

Abstract: Modern research in the
field of microclimate management in
livestock buildings and warehouses is
related to increasing the level of
automation and reducing energy Costs.
In this regard, this paper presents a
developed microclimate management
system for warehouses. The system
has the possibility of expansion and
improvement depending on the current
trends in this field. The developed
programming code is modular, allowing
for the easy addition of additional
sensor modules. When adding multiple
end devices, additional algorithm
optimizations over time are required.

Controlled Natural
Microclimate,

Keywords
Ventilation,
microprocessor system

1. Introduction

Buildings with a high degree of
automation are not yet a mass
practice. Their realization requires
time and financial resources, the
return on investment from such a
project is significant in the long run.

The total value of the building is a
sum of the costs of its construction
and of its construction costs. In the
exploitation phase, the "intelligent
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‘HTenureHTHaTa crpaga” € Mno-uKOHOMU4YHa
OT TpaguumoHHarTa [1,5].

ObGeKkT Ha CbBpPEMEHHM U3CnedBaHUA B
obnactrta Ha aBTOMaTM3NPaHOTO yrpaBneHne
Ha napamMeTpuTe Ha MUKpoOKNMMarta ca
cKnagoBseTte NOMeLLEHMS, KOUTO ca
npegHasHa4yeHn 3a BPEMEHHO CbXpaHsaBaHe
Ha CypOBMHM W  Martepvanu, 4acTwu,
nonydgabpukati 1 rotoBa NpPoayKuUMs (CTOKM)
B MSACTOTO Ha MPOUM3BOACTBO MMM  Ha
noTpebneHne, unu nNo NbTA Ha AOBWKEHWE
mexgy Tax. Cuctemute 3a ynpasneHve Ha
OTOMIEHNETO, BEHTUNAUMATa N oxnaxaaHeTo
Ca CbLLO BaXKHW KOMMOHEHTN Ha Te3u crpagw.
B Tasn Bpb3ka, BCe No-ronsiMa nonynsipHoCT
nmat nporpamuMTe 3a ONTMMM3aUMst Ha
pasxoauTe 3a OTOMfIEHNE, KOUTO U3MbIHABAT
yHKLMUTE nepunoanyHo nuncnaeat
pasxogute 3a OTOMneHne, Heobxooumo 3a
NoAAbpXaHeTO Ha 3afjafeH MUKPOKNUmaT B
OTAENHM 30HM Ha 3aaHMeTo B paboTHO Bpeme,
onpefenaT pexMMm 3a HamanseBaHe Ha
TemnepaTypata B M3BbH paboOTHO Bpeme W
NOBWLLABAHETO M 4O 3ag4adeHUTe CTOMHOCTU B
paboTHuTe Yacose [3,4,6].

OcHoBeH pesynTaT OT npunaraHeTo Ha
N30poeHNTE TEXHOMOMMM € usrpaxgaHeTo Ha
CKNnagosu NoMeLLEeHMS, KOUTO ce
eKkcnnoaTMpaT Npy HUCKN pasxoaun 3a eHeprus
[2].

Llenta Ha cratuata e aa ce paspaboTtu
MakeT Ha cucTtemMa 3a YynpaBneHue Ha
MUKpPOKMMaTa B CKNagoBO MNOMELLEHNe C
Bb3MOXXHOCT 3a paslimpeHne 1n gopaboTBaHe
B 3aMCUMMOCT OT CbBPEMEHHUTE TEHOAEHUUM B
Tasu obnacr.

2. MaTtepuan n metoau

3a uenute Ha HacTodwarta paboTta e
paspaboTeH mogen Ha nabopaTtopHa cucrema
3a ynpaBfieHMe Ha MUKPOKINMMaTa B CKNagoBo
nomelleHne. OOGekTbT 3a ynpaereHne ce
CbCTOM OT  MWKPOMPOLECOPHa  CUCTEMA,
paswmpuTenHa nnaTka, CeH3opu 3a BNaXXHOCT
n TemnepaTypa, QUCnnen, peneeH Mogyn.

building” is more economical than
the traditional one [1,5].

Objects of modern research in the
field of automated control of
microclimate parameters in
warehouses which are intended for
the temporary storage of raw
materials, parts, semi-finished
products and finished products
(goods) at the place of production or
consumption or on the road between
them. Heating, ventilation and
cooling control systems are also
important components of these
buildings. In this regard, increasing
popularity have programs for
optimization of heating costs that
perform functions periodically
calculate heating costs required to
maintain the set microclimate in
separate areas of the building at the
time, set mode to reduce the
temperature outside, working hours
and elevations and to the set
working hours [3,4,6]. The main
result of the application of the listed
technologies is the construction of
warehouses which are operated at
low energy costs [2].

The aim of the article is to develop
a model of a warehouse
microclimate control system in with
the possibility of expansion and
improvement in line with the current
trends in this field.

2. Material and methods
For the purposes of the present

work a model of a laboratory system
for warehouse microclimate control
has been developed. The control
unit consists of a microprocessor
system, an expansion board,
humidity and temperature sensors, a
display, a relay module.
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MukponpouecopHa cuctema. [NnaTtkaTta,
KOSATO € usnonssaHa B rnpoekta e Arduino
UNO 3. Arduino Uno e MUKpPOKOHTpoOnepHa
pasBovHa nnatka ¢ ATmega328P AVR
MUWKPOKOHTpOriep.

PaswwmputenHa nnatka (wwvnna). Benyku
M3XoaM N BXOLOBE Ha Ta3wn nnartka OTroBapsT
Ha ApaywHo nogpeabara.

CeH30p 3a BRaXHOCT M TemMmnapatypa.
Ton uMa BbB3MOXHOCT 3a MU3MepBaHe Ha
OTHOCUTENHa BMaXHOCT Ha Bb3ayxa. V3bpaH
e ceHsop DHT11 ¢ TouHocT £5%RH n +2°C.

LCD pucnnen. [ucnnesatr e ¢ pasmepu
80mm x 36mm x 12,5mm, asypenos, ¢ no 16
3Haka Ha pepn (16x2). WNanonssa HD44780
BasnpaH MUKPOKOHTPONEP.

PeneeH moayn. YeTupu-kaHaneH, BXOOHO
HanpexeHne 5V. To3an mogyn e u3nonssaH

3aedHO C  MMKPOKOHTponepa  Arduino.
MpeoumcTBOTO OT  U3MONM3BAHETO My €
Hanu4mneTo Ha LED nHOMKaTopw,

npegHasHavYeHn aa MamkmpaT CbCTOSIHAETO Ha
BCEKM OT uaxogute. MogynbsT € M3nons3eaH 3a
yrnpaBnsaHve Ha obopyaBaHeTo, W3MOM3BaLLo
TokoBe. oo 10 A.

UucpoB BonTtMeTbp. YCTPOMCTBOTO
pasnonara ¢ OGyToHM 3a  ynpasneHve
BM3yanusauuata Ha Aucnnesa 3a MU3XOL4HOTO
NN BXOOHOTO HanpexeHue.

3. PeaynTtatu n gauckycus

Ha curypa 1 ca npeacraBeHn CTbMKUTE
npv peanHata peanusaums Ha
WHTENWreHTHaTa cucTema 3a ynpasfieHne Ha
MUKPOKIIMMaTa B CKIagoBO  MOMELLEHME.
PaspaboTteHa e MUKponpoLuecopHaTa
cuctema, CbCTosiLLia Ce OT MWKPOKOHTPOnep,

CEH30pM 3a BMAXHOCT W Temnepatypa,
peneeH Moayn, AUCNnei, BONTMETbP MU
BEHTUNATOPMW. EnementuTe Ha

ynpasndeallata cucrema ca MOHTUpaHWU Ha
MaKeT Ha CKJ1agoBO NnomMeLleHune.

Microprocessor system. The
board used in the project is Arduino
UNO 3. Arduino Uno is a
microcontroller development board
with ATmega328P AVR
microcontroller.

Extension board (shield). All
outputs and inputs on this board
match the Arduino layout.

Temperature and  humidity
sensor. It has the ability to measure
relative humidity. A DHT11 sensor is
selected with precision £5%RH and
+2°C.

LCD display. The display is
80mm x 36mm x 12.5mm, two-line,
with 16 characters per line (16x2).
Uses a HD44780 based
microcontroller.

Relay module. Four-channel,
input voltage 5V. This module is
used with the Arduino
microcontroller. The advantage of
using it is the presence of LED
indicators designed to show the
status of each of the outputs. The
module is used to control the
equipment using currents up to 10 A.

Digital voltmeter. The device has
control buttons to display the output
or input voltage.

3. Results and discussion

Figure 1 shows the steps in the
realization of the intelligent
warehouse microclimate  control
system. A microprocessor system,
consisting of a microcontroller,
humidity and temperature sensors, a
relay module, a display, a voltmeter
and fans, has been developed.
Control system components are
mounted on a warehouse model.
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1

0) MakeT Ha CknagoBo nomelleHne — obLy B1Aa

1 - MukpokoHTponep;
2 - CeH30p 3a BNaxHOCT 1 TemnepaTypa;
3 - BontmeTbp;
4 - PeneeH moayn;
5 - Oucnnen;
6 - BeHTunaropu
®dur.1. Cuctema 3a ynpaBneHume Ha

MMUKPOKNUMaTa B CKNagoBo NomMeLlleHue —
o6 Bua

PaspaboTteHarta cuctema 3a ynpasneHue
Ha MUWKpPOKNMMaTta, npeacraBeHa Ha dwurypa
2, ce CbCTOM OT 2 CeH30pa, BCEKM OT KOUTO
LLle OTYMTa TemnepaTypaTta 1 BnaxHocTTa Ha
MUKPOKNMMaTa B MNOMELIEHNETO U Ha
okonHata cpepa. [lokasanHmsta wuM ce
BM3yanuampart Ha OUCNIEN C TedeH Kpuctarn,
KaKTO W Ha CEPUMHUA  MOHUTOP  OT
nporpamaTa 3a nporpaMmvmpaHe u crieaeHe Ha
npouecute Ha ApayvHoO.

CeH3opuTe nogaesaT WHMOPMaUUS KbM

b) warehouse model — general view

1 - Microcontroller;

2 - Sensor for humidity and temperature;
3 - Voltmeter;

4 - Relay Module;

5 -Display;

6 - Fans

Fig.1. Warehouse microclimate
control system — general view

The microclimate control system
presented in Figure 2 consists of two
sensors, each of which will measure
the temperature and relative humidity
of the microclimate in the warehouse
and the environment. Their
measurements are displayed on a
liquid crystal display as well as on the
serial  monitor of the Arduino
programming and tracking program.

Sensors provide information to the
microprocessor over a period of time
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MUKponpouecopa npes3 onpegeneH nepuog
OT BpemMe 3a TemnepaTypaTa M HOBOTO Ha
BnaxHocT. [lo npeaBapuTenHo 3agjafeHu
XenaHu  CTOMHOCTM  3a  KOHTPOS&T  Ha
Temnepatypata M BaXHOCTTa, cuctemaTta
aKkTMBMpa  UNKM  geaktmBuMpa  peneta.
Penetarta aktuBupar Yyetepu Tuna Bb34yLLIHU
NoTOLMN.

Mpn noBuweHa BMAXHOCT Ce akTuBMpa
acnupaumsa 3a OoTBeX[daHe Ha Bb3gyxa C
3aBuLleHa BriaxHocT. [Npu noHwxkaBaHe Ha
XenaHaTta Temnepatypa B MOMELLEHNETO U
HUCKa BbHLUHA TemnepaTtypa Ha OKonHaTta
cpega ce  aktuBmpa KnuMaTuyHaTta
WHCTanaums 3a KopurmpaHe v AoCTUraHe Ha
3ajageHuTe TemnepaTtypHu CTOMHOCTU. B
Cny4arn Ha BMCOKa BbHLUHA TemnepaTypa Ha
OKOSiHaTa cpepa, ce akTMBupa acnupauuoH-
HUS1 Kpbr OT HOXKHATa CTpaHa Ha crpajaTta 3a
AOCTUraHe Ha XXenaHuTe napameTpu.

about temperature and humidity. By
presetting desired temperature and
relative humidity control values, the
system activates or deactivates the
relays.

Relays activate four types of
airflow. At high humidity, exhaust
suction is activated to evacuate the
air at elevated high humidity.

When the desired room
temperature is lowered and the
outside ambient temperature is low,
the air conditioner is activated to
correct and reach the  set
temperature values.

In case of high outdoor ambient
temperature, the aspiration circle on
the south side of the building is
activated to reach the desired
parameters.

PR RERE
ERERERE

e
SRR

Ll

a) obwy Bug
a) general view
®ur.2. Cucrtema 3a ynpasrneHue Ha

MMUKPOKNMMAT B CKIIagoBO NOMeLLeHue —
eNeKTPOHHMU CXeMu

Ako TemnepaTtypata B MOMOLLEHNETO Ce
MOBULLM OT 3a4afeHo XXenaHaTta v BbHLIHaTa
TeMmnepaTtypa € Mo-HUCKa ce aKTmBupa
Bb3OYLUHUAT KPpbIr OT KbM CeBepHaTa CcTpaHa
Ha crpagata. B cnyyan, 4ye Temnepartypara

0) cxema npuHUMNHa
b) principle schematic
Fig.2. Warehouse microclimate

control system — electronic
schematics

If the aid temperature rises from
the desired setting and the outside
temperature is lower, the air circle is
activated from the north side of the
building.
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Ha MUKpPOKNMMaTa B MOMELLEHNETO ce
NOBMUM W BbHWHATa Temnepatypa Ha
oKornHaTta cpefa e C No-BUCOKM CTOMHOCTU ce
akTMBMpa  KnMMaTuyHata cuctema  3a
KopurMpaHe  Ha  TemnnepatypaTta n
AOCTUraHe  Ha  3adafeHo  KenaHuTe
TemnepaTypHu CTOMHOCTW. Mopaau
pasnuumMeTo B paboTHOTO HanpexeHue u
KOHCyMauusTa, ce M3MnonsBaTt ABe OTAENHU
3axpaHBaHUS 3a MUKponpoLiecopa, pereTata
n BeHTUnatopute. MUKPOKOHTPONEPLT MOXE
Aa 6bae 3axpaHeH yvpe3 USB gupektHo oT
KOMNOTbP unn Gatepusa. Penetarta, Kakto u
BEHTUNaTopuTe Ha acnupauuoHHuTe
KpbroBe W KiMMaTMyHata cuctema ce
3axpaHBaT C W3TOYHWK Ha MOCTOSAHHO
HanpexeHue. Upes perynatop Ha
HanpexeHne ce Hamansaea HanpexxeHNeTo 3a
penetata W BeHTUNaTopuTe 00 XenaHute
CTOMHOCTM 3a onTuMarnHa pabota (DC 14 V).

NHdopMaumoHHNAT aucnnen 3a
BM3yanusauua Ha  uHdopmMauudatra  3a
CbCTOSHMETO  Ha  Temnepartypata w
BMa)XHOCTTa B NMOMELLEHMETO M Ha OKonHaTta
cpeqa ce  3axpaHBa  OUPEKTHO  OT
MUKponpouecopa. ApKOCTTa U KOHTpacTa Ha
avennes ce ynpaBensiea ypes
NOTEHUMOMETBP.

lMporpaMHOTO OcurypsiBaHe Ha cuctema
3a ynpaBfeHne Ha MUKpOKNuMaTa B
CKNagoBO TMOMELLEHNe € npeacTaBeHo B
MpunoxeHuve 1.

HanpaBeH e Tect Ha pa3spaboTeHaTa
cuctema. Pesyntatute ot pabotata n ce
BM3yanuampart 4pe3 CepurHUS MOHWUTOP Ha
cpepata Arduino IDE.

Ha «dwurypa 3 ca npeacraBeHu
CTOMHOCTUTE Ha OTHOCUTENHaTa BNaXXHOCT U
TemnepaTypa BbB BbTPELIHOCTTa Ha MakeTa
N Te3n CTOMHOCTU 3a cpedaTa U3BbH Hero.
Bwxoa ce, 4ye npu paboTta Ha cuctemarta
napameTpute Ha MUKpOKNMMaTa B
CKNagoBOTO MOMELLEHNE ce MNoaabpXaT B
HeobxoaumuTe rpaHuun. 3agageqn ca 17°C
n 22%RH.

If the temperature of the
microclimate in the warehouse
increases and the outside ambient
temperature is higher, the air-
conditioning system is activated to
correct the template and reach the
desired temperature values.

Due to the difference in operating
voltage and consumption, two
separate power supplies for the
microprocessor, relays and fans are
used. The microcontroller can be
powered by USB directly from a
computer or a battery. The relays, as
well as the fans of the aspiration
circuits and the air-conditioning
system, are powered by a constant
voltage source.

The voltage regulator reduces the
voltage for relays and fans to the
desired values for optimum operation
(DC 14 V).

The information display that show
temperature and humidity information
in the room and the environment is
powered directly by the
microprocessor. The brightness and
contrast of the display is controlled
by a potentiometer.

The software of a warehouse
microclimate  control system s
presented in Appendix 1.

A test of the developed system
was made. The results of its work are
visualized through the serial monitor
of the Arduino IDE environment.

Figure 3 shows the relative
humidity and temperature values in
the interior of the model and those
values for the outside environment. It
can be seen that the microclimate
parameters in the warehouse model
are kept within the required limits
when operating the system. 17°C
and 22% RH are set.
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a) BbHLUHK TemMnepaTypa U OTHOCUTENHa
BNaXHOCT
a) external temperature and relative humidity
®ur.3. Peayntatu oT TeCT Ha cuctema 3a

ynpaBrieHue Ha MMKpOKNuMarta B CKnagoBo
nomeLyeHue

4. 3aknovyeHue

B cratudara e npeacraBeHa paspaboTeHa
WHTENUIreHTHa cucTema 3a ynpaBfieHne Ha
MUKpPOKIMMaTa B CKNafgoBO MomelleHne. 3a
LenTa e HanpaBeH 0030p Ha CblLEeCTByBaLUM
peLleHns 3a ynpaBreHne Ha acnmpaumoHHn n
KMMMaTU4YHN CUCTEMM.

dusnyeckata peanmsaums Ha cuctemara e
M3MbfIHEHa KaTo ca wu3bpaHuM YCTPOWUCTBA,

KOUTO Oda u3MepBaT BenuuuHWUTE, Jda
npegaeat, 3anuceat WHdopMauus W ada
ynpasnsiBaT nepudepHn YCTPOWUCTBA.

PaspaboTeHo e NnporpamMHOTO ocurypsieaHe Ha
MUKPOKOHTpOrepa, y4acTBaly B cuctemaTta 3a
HacTpoMka Ha cucTemara, Bu3yanusauus wu
obpaboTka Ha cbbpaHuTe gaHHWU. [poBeaeHn
ca eKCrnepuMeHTanHu wuscrnegBaHust ¢ uen
TecTBaHe Ha  paboTtocnocobHocTTa  Ha
cuctemara.

MankmaT pasmep Ha CEH30pHUTE MOAynu
npegocTtaBd JleCHOTO WM pasnosfiaraHe B
pasnuyHn  0b6ekTn. HUCKO-eHEPTrHUAT UM

PEXUM MO3BOMSBA YOBIMKEH JKMBOT Ha
Gatepuute, nNpu  Hykga OT  THAXHOTO
N3MNon3BaHe.

PaspaboTteHnaTr nporpameH Kog e
MOAyreH, KOeTo  MNo3BOoNsiBa  NECHOTO
no6aBsHe Ha  [AOMBLIHUTENHU  CEH30PHU

mogynu. MNpu pobaBsaHe Ha MHOro Ha ©Gpown
KpanHW YCTPOMCTBA Ca HYXXHU OOMbITHUTENHN
ONTUMMU3aLIMM Ha anropMTbma Mo BpeMe.

0) BbTpeLLHa TemnepaTtypa u
OTHOCUTENHA BIaX>XHOCT
b) internal temperature and relative
humidity

Fig.3. Test results of warehouse
microclimate control system

4. Conclusion

The article presents a developed
intelligent microclimate
management  system for a
warehouse. For this purpose, an
overview of existing solutions for
control of aspiration and air-
conditioning systems is made.

The physical implementation of
the system is performed by
selecting devices to measure,
transmit, record information, and
manage peripheral devices.

Software of the microcontroller
involved in the system, visualization
and processing of collected data
has been developed.

Experimental research  was
conducted to test the system's
performance.

The small size of the sensor
modules makes it easy to locate
them in different buildings. Their low
power mode allows longer battery
life when needed.

The developed programming
code is modular, allowing for the
easy addition of additional sensor
modules. When adding multiple end

devices, additional algorithm
optimizations  over time are
required.
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B CKIaZloBO NOMeLLeHne

Appendix 1. Software for the
MpunoxeHue 1. NporpamHo ocurypsisaHe warehouse microclimate
Ha cucTema 3a ynpasrieHne Ha MUKpoKMMaTa system

control

#include <dht.h>

#include <LiquidCrystal.h>
LiquidCrystal lcd(7, 6, 5, 4, 3, 2);
#

dht DHTZ; //internal

dht DHTZ2; //external

#define DHT11_PIN 8 //internal
#define DHT11_PIN2 9 //external
intinl1 = 10; //aspiration

int in2 = 11; //south

int in3 = 12; //north

int in4 = 13; //climatisation system
void setup()

{

Icd.begin(16, 2);

Serial.begin(9600);
pinMode(in1, OUTPUT);
digitalWrite(in1, HIGH);
pinMode(in2, OUTPUT);
digitalWrite(in2, HIGH);
pinMode(in3, OUTPUT);
digitalWrite(in3, HIGH);
pinMode(in4, OUTPUT);
digitalWrite(in4, HIGH);

}
void loop()

{

int chk = DHT1.read11(DHT11_PIN);
Serial.print("Temperature = ");
Serial.printin(DHT1.temperature);
Serial.print("Humidity =");
Serial.printin(DHT1.humidity);
delay(1000);

}

{

Icd.setCursor(0,0);
lcd.print(“Internal™);
Icd.setCursor(0,1);
Icd.print(DHT1.temperature);
Icd.print((char)223);
lcd.print(" H:");
lcd.print(DHT1.humidity);
lcd.print("%");
delay(1000);

}

{

int chk = DHT2.read11(DHT11_PIN2);
Serial.print("Temperature = ");
Serial.printin(DHT2.temperature);
Serial.print("Humidity = ");
Serial.printin(DHT2.humidity);
delay(1000);

{

Icd.setCursor(0,0);
Icd.print("External");
Icd.setCursor(0,1);
Icd.print(DHT2.temperature);
Icd.print((char)223);
lcd.print(" H:");
lcd.print(DHT2.humidity);
lcd.print("%");

delay(1000);

{
int templ=DHT1.temperature;

int temp2=DHT2.temperature;
int hum=DHT1.humidity;
/Ibecause of type of relay characteristics:
/I(HIGH = LOW and LOW = HIGH)
/lclimatisation system

if (templ <= 22 && temp2 <= 22)

digitalWrite(in4, LOW); /lon
else if (templ <= 22 && temp2 >= 22)
digitalWrite(in4, HIGH); Iloff
else if (templ >= 23 && temp2 >= 23)
digitalWrite(in4, LOW); /lon
else if (templ >= 23 && temp2 <= 23)
digitalWrite(in4, HIGH); Iloff
delay(1000);

/Isouth
if (templ <= 22 && temp2 >= 22)
digitalWrite(in2, LOW); /lon
else if (templ <= 22 && temp2 <=22)
digitalWrite(in2, HIGH); Iloff
else
digitalWrite(in2, HIGH); Iloff
delay(1000);

/Inorth
if (templ >= 22 && temp2 <= 22)
digitalWrite(in3, LOW); /lon
else if (templ >= 22 && temp2 >=22)
digitalWrite(in3, HIGH); lloff
else
digitalWrite(in3, HIGH); Iloff
delay(1000);

/laspiration
if (hum >= 21)
digitalWrite(inl, LOW); /lon
else if (hum <= 20)
digitalWrite(in1, HIGH); Iloff
delay(1000);
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AHAJIU3 HA OBEKTHU OBJIACTU
C XINAB U NNECEH NO LUBETOBU
NMPU3HALU N CNEKTPAJTHU
XAPAKTEPUCTUKH

TaTtsina OQuHeBa, Pocuua MopaaHoBa,
OaHuena PaxHeBa, lNnameHa UBaHoOBa

Pe3srome:  KOMNIOTbpPHUTE  CUCTEMM  C
obpaboTtka Ha uundpoBM Un30OpaxeHus W
cuctemnte  3a  obpaboTka Ha  cnekTpanHu
XapakTEePUCTUKN HaMUpaT LUMPOKO NPUNOXEHNE
npu aHanmaa Ha xnsid n xnebuun nagenuna. C tax
ce noctura gobpa TOYHOCT Npu Knacudukalmm
MO BBbHLWHN UMW BBbTPELUHU XapakTepucCTuKK, a
pasxoaute 3a TexHu4eckaTa peanus3auus Ha
cuctemmnte paboTeLym ¢ TAX ca 3HaYUTENHO Mno-
HACKA B CpaBHEHWE C XunepcnekTpanHute
n3obpaxeHmnsa. B Hactoswara pabota ca
n3non3BaHn MeToau 3a peayumpaHe Ha obema
OT OaHHW Ha CneKkTpanHuTe XapakTepUCTUKM Ha
obekTHNn obnactn ¢ xnAd M nNNeceH, KakTo u
Knacudukatopu C HENWHENHWM pasgenawm
dyHKUMKM, npu  KoeTo obuwiata rpewka Ha
kKnacudpmkauma wmexagy Tesm obnactm e
HamaneHa no e=1-7%. MN3nonaBaHute
cnekTpanHu  MeToaM  nokasBaT  MO-BMCOKa
TOYHOCT MNpu pas3nos3HaBaHe Ha OOeKkTHu
obnactm B CpaBHEHME C W3MNOM3BaHETO Ha
LiIBETOBW NpU3HaLM.

Knrovyosu dymu:. Xnso, LBETOBM
KOMMOHEHTWN, ChneKkTpaneH aHanua, o6eKTHK
obnactu

1.YBop

BaxeH enemeHT, onpegensily Ka4ecTBOTO
Ha xnsba e  HeroBata  MNpecHoTa.
N3meHeHMeTO Ha npecHoTata My ce
obycnaeas oT peavua  UINKO-XUMUYHK,
KONMOMAHNW W CTPYKTYPHM MPOMEHN B

)

ANALYSIS OF OBJECT
AREAS WITH BREAD AND
MOLD BY COLOR AND
SPECTRAL
CHARACTERISTICS

Tatyana Dineva, Rositsa
Yordanova, Daniela Rahneva,
Plamena Ivanova

Abstract: Computer image and
spectral processing systems are widely
used in the analysis of bread and bakery
products. They achieve good accuracy
in external or internal classifications, and
the cost of the technical implementation
of the systems operating with them is
significantly lower than the hyperspectral
images. In the present work methods for
reducing the amount of data of the
spectral characteristics of bread and
mold object areas, as well as classifiers
with non-linear separating functions,

were used, where the general
classification error between these areas
was reduced to e=1-7%. Spectral

methods used show higher accuracy in
recognition of object areas than using
color features.

Keywords: Bread, color components,
spectral analysis, object areas

1. Introduction

An important element determining
the quality of bread is its freshness.
The change in freshness is due to a
number of physico-chemical,
colloidal and structural changes in
the bread crumb.
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cpeavHata. B npoueca Ha crapeeHe Ha
xnsgba, Brarata W KONWMYECTBOTO  Ha
BOLOPA3TBOPUMUTE BeLLleCTBa HamarnsBearT, a
TBbPOOCTTa ce yBenunyasa [6].

Mpn cbxpaHsiBaHETO Ha xnsiba B
xneboxpaHunuwara Ha npou3BOACTBEHUTE
npeanpuaTusi, B TbProBCkUTE OBEKTU unn B
AOMallHM  yCrnoBMSA  npoTudaT  peavua
npouecn, KoOuMTO ce OTpasaBaT BbpXy
KayecTBOTO My [4].

ToBa Hanara TbpPCEHETO Ha HOBU MbTULLA
3a nogobpsiBaHe Ha MMUKPO-BMOSNTOMMYHOTO
KayecTBO Ha Te3u xpaHu. Oule noseve, 4e C
BMoOLWaBaHe Ha ekonormyHata obcTaHoBKa
3HAYNTENHO Ce TMOBMWAaBa HUBOTO Ha
OCEeMEHEHOCT Ha TUNNYHUTE 3a
NpPon3BOACTBOTO Ha XNA0 1 TeCTeHn n3nenus
CypOBUHM [3].

XnsabbT ce cunta 3a 6bP30 pasBangwia ce

XpaHa, KaTo Han-yecTto ce Habnwogasa
MUKpOGHa passana. PacTtexwsT Ha
nneceHHuTe rbu BOOM OO  OrPOMHM

WMKOHOMMYECKM 3arybu u OO HamanseBaHe Ha
BesonacHocTTa Ha xnsb6a nopaau
npoayuMpaHeTo Ha MWKOTOKCUHW. [bbHaTa
pasBania Ha nMWeHnYHUa xnab ce Obimku
OCHOBHO Ha nrneceHHMTe OM OT popg
Penicillium (okono 90%). [Opyrn nnecexw,
KOUTO 4ecTo npeausBuKBaT pas3Bana Ha
xnaba, npuHagnexat  KbM  pofoBeTe
Aspergillus, Monilia, Mucor, Endomyces,
Cladosporium, Fusarium nnn Rhizopus [2,5].
OkayecTBsIBAHE Ha XPaHUTENHU NPOOYKTH,
onpefdensiHe Ha CBeXecTTa UM CbCTOSHWMETO
UM NO BpemMe Ha TAXHOTO CbXpaHeHue € oT
3HayeHne, KakTo 3a JOBPUAT UM BKYC, Taka u
3a u3bsareaHe pasBUTMETO Ha OMNacHW 3a
30paBeTO MUKPOOPraHn3mm n 6akrepuu.

B HaLwu OHU M3non3BaHeTo Ha
aBTOMaTU3NPaHUTe cuctemu e
HeobxognmocT. Te npuTexkaeBaT OrPoOMeH

noTeHunan, CcpaBHUTENIHO HUCKa UeHa, He
rondaMa CIrioXHOCT Ha YyhnpaBleHUeTo UM,
6'bp3l/IHa, BUCOKa NPOAYKTUBHOCT W LUMPOKO
nosie Ha npunoxeHue.

In the aging process, the moisture
and the amount of water-soluble
substances decrease and the
hardness increases [6].

When preserving the bread in the
bread-bins of the production plants,
at the commercial premises or at
home, a number of processes occur
which affect its quality [4]. This
necessitates the search for new
ways to improve the microbiological
quality of these foods. Moreover,
with  the deterioration of the
ecological situation, the insemination
level of the typical products for the
production of bread and bakery
products [3].

Bread is considered to be a
rapidly perishable food, with the most
frequent microbial spoilage. The
growth of mold fungi results in
enormous economic losses and
reduces the safety of bread due to
the production of mycotoxins.

The fungal spoilage of the wheat
bread is mainly due to the fungus of
the genus Penicillium (about 90%).
Other molds that often cause
spoilage belong to Aspergillus,
Monilia, Mucor, Endomyces,
Cladosporium, Fusarium or Rhizopus
[2,5].

Grading of food products,
determining their freshness and
condition during their storage is
important both for their good taste
and for avoiding the development of
harmful microorganisms and
bacteria. Nowadays the use of
automated systems is a necessity.
They have enormous potential,
relatively low cost, no complexity of
management, speed, high
productivity and wide field of
application.
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2. U3noxeHwue

XnsabbT e npegpasnoniokeH KbM 6bp3o
MUKPOBNONOrM4HO pasBansHe,
npeausBuMKaHO OT pacTexa Ha MreceH,
nopagn 3amMbpcsBaHe cren neyeHe Mo
BpeMe Ha oxnaxaaHe, HapsisBaHe U
OoMnakoBaHe, KOETO 3HAYMTENHO OrpaHuyaBa
CpOKa My Ha rogHoCT.

OkavecTBsiBaHe Ha xnsaba, onpeaensiHe Ha
CbCTOSIHUETO My MO BPEME Ha CbXPaHEHUNE €
OT 3Ha4yeHue, KakTo 3a Jobpusa My BKyC, Taka
n 3a usbsreaHe pasBUMTUETO Ha OMNacHU 3a
30paBeTo MUKPOOPraHn3mm n 6akrepuu.

CpaBHUTENHMAT aHanuM3 Ha W3BECTHUTE
MEeToaAM M TEeXHUYeCKM CcpeacTBa  3a
OLEHsIBaHe Ha NPOMEHM B nokasartenute 3a
KayecTBO Ha xnsa6 rnokassa, ye
KOMMIOTbPHUTE cuctemn c obpaboTka Ha
uncpoBM UM30bpaxkeHns U cuctemuTe 3a
obpaboTka Ha CrnekTpanHu XapakTepUCTUKM
Hamupat LLIMPOKO npunoxeHue B
n3cnegBaHata obnact. C T1ax ce nocrtura
pobpa TOYHOCT npu  Knacudukaumm no
BbHLUHN MMM BbTPELUHWM XapakTEPUCTUKM, a
pasxoouTe 3a TexHu4eckata peanusauus Ha
cuctemute paboTtelm C TaX ca 3HAYUTENHO
MO-HUCKN B CPABHEHME C XUNepcrnekTpanHuTe
n3obpaxeHusa. MeTtoguTe, CBbpP3aHU CbC
CneKkTpaneH aHanus Ha uacrnegBaHutTe npobu
ca 3a npeanouuTaHe npen  MmetoauTe,
OCHOBaBalLLUM Ce Ha LUndpoBu n3obpakeHus,
TbW KaTo Ype3 TaX Moxe da 6bae nonydeHa
MHOPMaLMS KaKTO 3a MNOBbPXHOCTHaTa
TEKCTypa, Taka U 3a BbTpeluHaTa CTpyKTypa
Ha MpPOOYKTUTE HAa MHOrO paHeH eTtan oT
pasBUTMETO Ha BpegHa 3a YOBELUKMAT
opraHu3bM Mukpodoropa [1,2,4,6].

lMpn meToda cnekTpaneH aHanuM3 egHo oT
OCHOBHWUTE MpegumcTBa € ToBa, Ye e eceH
3a U3Mon3BaHe M € Noaxodsily, 3a OTKpMBaHe
Ha BbTpPewHNn pAedekTn B XpaHUTENHUTE
NPOAYKTW. Hepoctatbk e  Heroeata
OorpaHN4YeHa 4YyBCTBUTEINHOCT KbM  Marlku
N3MeHeHNs B CBOMCTBaTa Ha obekTa.

2. Exposure
Bread is prone to rapid

microbiological deterioration due to
mold growth due to contamination
after baking during chilling, cutting
and packaging which significantly
limits its shelf life.

Grading the bread, determining its
condition during storage is important
both for its good taste and for
avoiding the development of harmful
microorganisms and bacteria.

The comparative analysis of the
known methods and technical means
for assessing changes in bread
quality indicators shows that
computer digital image processing
systems and spectral processing
systems are widely used in the area
under study. They achieve good
accuracy in external or internal
classifications, and the cost of the
technical implementation of the
systems operating with them s
significantly lower than the
hyperspectral images.

Methods related to spectral
analysis of the samples tested are
preferable to methods based on
digital imaging as they can obtain
information on both the surface
texture and the internal structure of
the products at a very early stage of
the development of harmful for the
human organism microflora [1,2,4,6].

In the Spectral Analysis method
one of the main advantages is that it
is easy to use and is suitable for
detecting internal defects in food
products. The disadvantage is its
limited sensitivity to small changes in
the properties of the object.

Image acquisition, processing,
and analysis systems have become
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Cuctemute 3a nonyvaBaHe, obpaboTka u
aHanM3 Ha u3obpakeHusi ca ce HarnoXunm
KaToO cpencTBa, OTrOBapsily Ha MOCOYeHUTe
M3NCKBaHMS MpV aBTOMaTu3vpaHaTa oLeHKa
Ha Ka4eCTBOTO Ha XPaHUTENHW NPOAYKTU U B
YacTHOCT Xnso.

3. AHanu3 Ha oGeKTHU obnactTu ¢ xnsa6
M NsieceH no uBeTOBU NpU3HaLu
Mony4yenute LUBETHN undposu

n3obpaxeHus ca B RGB usetou mogen. Te
ca KOHBepTMpaHu KbM TakumBa B HSV, Lab,
LCH n CMYK wmogenu. HanpaBeHa e
npoBepka 3a HOpMarHO pasnpeneneHne ot
KOSTO Cca CenekTtupaHm Te3n LBETOBMU
KOMMOHEHTN, KOUTO MmaT Takosa. N3bpaHuTe
LBETOBM KOMMOHEHTU Ca MPOBEPEHN 3a
WHPOPMATMBHOCT — Aanu ca noaxoasium 3a
pasgensiHe Ha ob6ekTHM obractm ¢ xnsb um
nneceH, 4ypes yHKUMM Ha pasctosHue. OT
Te3n LUBETOBM KOMMOHEHTU ca wusbpaHn
WH(OPMaTMBHM LIBETOBM MPU3HALM, YUATO

WHOPMATMBHOCT €  MNpoBepeHa  4pes
KnacudomkaTopu.
N3bopbT Ha uUBETOBM MpusHaun e

HanpaBeH u4pe3 npoBepka 3a HOpMarHo
pasnpegeneHne. B T1abmmuya 1 ca
npeacTaBeHn pesyntaTtute OT Ta3n NpoBepka
ype3 TecT Ha LWanupo-Yunk. Pesyntatute
nokKasearT, Ye YeTMpu LBETOBM KOMMOHEHTN G
(RGB), S (HSV) L (Lab) u L (LCH) umart
HOpManHo pasnpegeneHne wn 3a [OBeTe
obekTHM obnactTm u Te ca M3non3eaHu B
HacTosiwaTta pabota. OcraHanuMTe LUBETOBMU
KOMMOHEHTN, HEe3aBUCUMO OT TOBa, Ye npu
npoBepka Ha XunoTesa nokassaT
pasnpeneneHne, pasnnM4yHo OT HOPMAIHOTO,

nonyyeHuat  p-Level e onnM3bk  Oo
3agageHoTto alpha=0,05, koeTto nokasea, 4ye
Te wumaT pasnpegeneHve  6nm3ko 0o
HOPMarHOTO.

3a nomnyyeHuTe LBETOBM KOMMOHEHTU C
HOpMarnHo pasnpeneneHne ca onpeaeneHun
TEXHUTE cpedHa CTOMHOCT, CTaHOapTHO
OTKIMOHEHME U KoedULMEHT Ha Bapuaumsi.

a means of complying with these
requirements in the automated
assessment of the quality of food
products and in particular bread.

3. Analysis of object areas with
bread and mold by color
characteristics

The resulting color digital images
are in a RGB color model. They are
converted to HSV, Lab, LCH and
CMYK models. A normal distribution
check has been made from which
these color components have been
selected. The selected color
components have been checked for
informability - whether they are
suitable for separating object areas
with bread and mold by distance
functions. From  these  color
components are selected informative
color features, whose informati-
veness is checked by classifiers.

The choice of color features is
done by checking for normal
distribution. Table 1 presents the
results of this verification through a
Shapiro-Wilk test. The results show
that four color components G (RGB),
S (HSV) L (Lab) and L (LCH) have a
normal distribution for both object
areas and they are used in the
present work. The remaining color
components, despite hypothesis
testing, show a distribution different
from normal, the resulting p-Level is
close to the set alpha=0,05,
indicating that they have a near-
normal distribution.

For the resulting color
components with a normal
distribution, their mean value,

standard deviation and coefficient of
variation are determined.
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Ta6nuua 1.
PesynTtaTtu ot Tect Ha lLlanupo-Yurnk 3a
HOpMarsiHo pasnpegernieHue Ha LBeTOBM

Table 1.

Shapiro-Wilk test results for
normal distribution of color

KOMMNOHEeHTU components
O6ekTHa obnacTt
Object area Xnsi6 Mnecex
LiBetoBa Bread “Mold
KOMMOHEeHTa
Color component
H p-Level H p-Level
Rrgb 0 0,00 1 0,00
Grgb 0 0,00 0 0,00
Brgb 0 0,00 1 0,00
Hhsv 1 0,00 1 0,00
Shsv 0 0,00 0 0,00
Vhsv 0 0,00 1 0,00
Llab 0 0,00 0 0,00
alab 1 0,00 1 0,00
blab 1 0,00 1 0,00
Lich 0 0,00 0 0,00
Clch 0 0,00 1 0,00
Hich 1 0,00 1 0,00
Ccmyk 0 0,00 1 0
Mcmyk 0 0,00 1 0
Ycmyk 0 0,00 1 0
Kcmyk 0 0,00 1 0

B Tabnuua 2 ca nocodeHu pesyntatute
OT TO3n aHanu3. Buxaa ce, Ye npu noBeyeTo
LBETOBM KOMMOHEHTU KOeUUMEHTLT Ha
Bapnauma e nog 30%, pokato npu
obekTHMTEe obnactm ¢ nneceH S (HSV)
uBeToBaTa KOMMOHEHTA UMa KOe(ULMEHT
Ha Bapuaums no-ronam ot 30%.

Tabnwuua 2.
[JecKkpMnTuBHA CTaTUCTMKA Ha LIBETOBU
KOMMOHEHTU C HOPMAJIHO

Table 2 lists the results of this
analysis. For most color components,
the coefficient of variation is less than
30%, whereas for the S (HSV) color
component has a coefficient of
variation greater than 30% for object
areas.

Table 2.
Descriptive statistics of color
components with normal

pasnpepeneHue distribution
O6GekTHa obnacTt
Object area Xna6 MneceH
LiBeToBa KOMMOH Bread Mold
Color component
Mean SD Cv Mean SD CV
Grgb 106,61 24,62 0,23 150,99 10,81 0,07
Shsv 0,19 0,07 0,35 0,31 0,21 0,68
Llab 115,81 24,70 0,21 161,32 11,81 0,07
Lich 45,41 9,68 0,21 63,26 4,63 0,07

Mean-mean value; SD-standard deviation; CV-coefficient of variation

HanpaBeHa e npoBepka Ha
NMHGOPMATMBHOCTTa Ha LBETOBUTE MNpuU3Haum
ype3 PyHKUMKM Ha pasctosHue. B Tabnmua 3 ca
HaHeceHn pe3ynTtatute OT TO3n aHanu3. B
pegoBeTe ca  HaHeCeHW  QYHKUMMTE Ha

Verification of the information of
the color features through distance
functions has been made. Table 3
gives the results of this analysis.
The rows are assigned the distance

179



Innovation and entrepreneurship, ISSN 1314-9253

Volume VI, number 3, 2018

pas3cTtoAaHue, a B  KONnoHuTe

KOMIMOHEHTW.

Ta6nuua 3.
Pe3ynTtatu oT npoBepkKa ¢ PyHKLUN HA

LBETOBUTE

functions, and in the columns the
color components.

Table 3.
Results of the verification for

pa3scTosiHMe distance functions
LI.BeTOBa KOMMNOHEHTAa
° Color component | Shsv Liab Lich
YHKUNA HA Pa3CTOAH
Distance function
Mahalanobis 1,75 1,77 1,76 1,76
Euclidian 32,44 0,26 33,14 12,99
Cityblock 39,68 0,30 40,83 16,01
Minkowski 32,44 0,26 33,14 12,99
Chebychev 30,26 0,25 30,72 12,05
FDR 2,72 0,29 2,76 2,76

Mo-ronemn pascTosiHusa ce nosy4vasaT 3a
Tpute uBetoBn KomrnoHeHTM G (RGB), L
(Lab) n L (LCH). MNpn S (HSV) uBeTtoBaTta
KOMMOHEHTa Ce MO-ToNsMO  pa3CcTosHue
mMexgy obekTHUTe obnactu ¢ xnsb v nnecex
ce nonyyaesa eQUHCTBEHO Ype3 yHKUMS Ha
MaxanaHobwuc.

OT n3bpaHute UBETOBM KOMMOHEHTU ca
onpeaeneHn  UHGOpPMaTMBHU  LBETOBU
npu3HauM, KOMTO ca noaxoaswm 3a
Knacugpukaunsa. HanpaBeHO e cpaBHeHue
MeXay NMHEEH AMCKPUMUHAHTEH aHanv3 u
METOA Ha ONOPHUTE BEKTOPMW.

Pesyntatnte ot knacudukauuata ca
HaHeceHn B Tabnuua 4. B pepoBeTte ca
NMOCOYEHN WN3MNOM3BaHUTE KnacudukaTopu C
NMHeNHa pasgenswia  QyHkuma, a  no
KOroHUTe LBETOBUTE KOMMOHEHTW.
Pesyntatute npu knacudmvkaums nokassar,
Yye nNpM  UK3NOM3BaHe Ha  JIMHEEeH
OVCKPUMWHAHTEH aHanu3 ce nosny4vaea
obwa rpewka Ha knacudpukaums o 5%.
Mpn wn3nonseBaHe Ha MeTo4 Ha OrnopHUTE
BEKTOpM obLuaTa rpeLuka Ha knacudvkaumus
HamansBa [f[O [JdBa MbTM UM JocTura
MakcuMarHa CTomHocT 2%.

OT TO3M aHanmM3 ca u3bpaHu crnegHuTe
useTtoBu npusHaum S (HSV), G (RGB), L
(Lab). Tean wuetoBM npusHaum ca
NMOAXOASALM 3a pasaensiHe U Krnacudpmkaums
Ha 06ekTHM obnacTn ¢ xnNsab n NneceH.

Larger distances are obtained for the
three color components G (RGB), L
(Lab) and L (LCH). In the S (HSV) color
component, a larger distance between
the bread and mold object areas is

obtained only by a Mahalanobis
function.

The color components selected are
indicative color features that are
suitable for classification.

A comparison between linear

discriminant analysis and the support
vector machines was made. The
classification results are given in Table
4. In the rows are the classifiers used
with a linear separating function, and
on the columns the color components.

Classification results indicate that a
general classification error of up to 5%
is obtained using a linear discriminant
analysis. By using a support vector
machines  method, the general
classification error decreases to twice
and reaches a maximum of 2%.

The following color features S
(HSV), G (RGB), L (Lab) were selected
from this analysis. These color features
are suitable for separating and
classifying the subject areas with bread
and mold.
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Ta6nuua 4.
PesyntaTtu ot knacucgmkauma Ha xnsob u
nneceH No LBETOBN KOMMOHEHTH

Table 4.
Results of classification of bread
and mold by color components

LiBeToBa KOMNOHEHTa
omponent
Knacundwuk
Classifier

Grgb

Shsv Llab Lich

LDA 4%

1% 5% 5%

LSVM 1%

0% 1% 2%

MonyyeHuTe pesynTatM CbOTBETCTBAT Ha
Tesn, npeacraBeHn OT Apyrv  aBTOpPW.
KytoBaH4eBa [3] paspaboTBa OOMbIAHUTESHO
YCTPOWCTBO, paboTeLo Ha ONTUYEH NPUHLAN
KbM MHTEPAKTMBHA CUCTEMA 3a Npe3eHTauus.
3a TeCT Ha YCTPOWCTBOTO C peariHu AaHHU B
paboTtata Ha aBToOpkKata ca npeacTaBeHu
nonyyYyeHu pesynrtatM 3a pasgenymocT Ha
obekTHM obnactm ¢ xnab v nneceH no
uBetoBM npusHaun. Kato mHdopmatMBHU TS
nocoysa S (HSV) n V (HSV), ypes kouto
nony4asa obLa rpeLuka Ha krnacudpukaums 0-
7%.

MonyyeHnte B HacTodAwata paboTa
pes3ynTaTt NOTBbPXAaBaT Te3n, NPeACTaBeHU
B [JOCTbNHata nuTepatypa, Kato 4pes3
n3bpaHnTe LBETOBW NpU3HALM € onpeaeneHa
obuwa rpewka npu knacudukaums oo 5%.

4. AHanu3 Ha o6eKTHU obnacTu ¢ xna6 wm
nneceH no cneKkTpanHu
XapaKTepPUCTUKU

Ha durypa 1 ca npencraBeHn nosyyeHuTe
CMeKTpanHu XapakKTepuUCTUKM Ha xns6 u
NNeceH N TEXHUTE T[NaBHW KOMMOHEHTU W
naTteHTHM npomeHnueu. Habnwogasa ce
OTAENMMOCT Ha 06ekTHUTE obnacTn ¢ nNneceH
OT Te3n Ha xnsb. Mo xopu3oHTanHUTE ocu ca
NPeAcTaBeHN MbpBa rflaBHA KOMMOHEHTA U
nMbpBa W BTOpa NTATEHTHM NPOMEHNMBK, a Mo
BepTUKanHata BTOpa [MaBHA KOMMOHEHTA W
TpeTa naTeHTHa NPOMEHNMBA, CbOTBETHO.
Mpu n3non3esaHe Ha NAaTEHTHUTE NPOMEHMBN
ce HabniogaBa SiCHa pasrpaHMYMMOCT 33,
AOKaTO MNpyM  WM3NON3BaHE Ha  [MaBHU
KOMMOHEHTN 3a xNnsb CTOMHOCTUTE Ha
rMaBHUTE KOMMOHEHTU ca Gnun3ku, HO OTHOBO

The results obtained correspond to
those presented by other authors.
Kutovancheva [3] develops an
additional optical device to an
interactive presentation system. To
test the device with real data in the
author's work, results are presented
for the separation of object areas with
bread and mold according to their
color features. As informative, it
indicates S (HSV) and V (HSV), by
which it receives a general
classification error of 0-7%. The
results obtained in the present work
confirm those presented in the
available literature, with a general
error of classification of up to 5%
determined by the selected color
features.

4. Analysis of object areas with
bread and mold by spectral
characteristics

Figure 1 shows the obtained bread

and mold spectral characteristics and
their principal components and latent
variables. Separation of molded areas
from bread is observed. Horizontal
axes represent the first principal
component and the first and second
latent variables, and the vertical
second principal component and the
third latent variable, respectively.
When latent variables are used, a
clear differentiability is observed,
while using the principal components
of bread their values are close but
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pasrpaHnumMu. Buga Ha otgenumocTTa Lie
ObOde [OokasaH uYpe3 pasgenswm yHKUMm
Knacudukaumss B cneapawmte eTann  Ha

again identifiable.

The type of separability will be
proven through classification in the
next stages of the work.

paboTtarta.

25 T

Bread and mold Lv's

d | 1 | i | i i i
0 400 450 800 550 GO0 GBS0 T0O VSO 800

lamida, nm

Bread and mold PCs
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Mald old

[

dur.1. CnekTpanHu xapakTepUCTUKM,
NaTeHTHU NPOMEHSIBU U FNMaBHU KOMMOHEHTU
Ha 06eKTHX obnacTu ¢ xnA6 u nnecex

HanpaBeH e aHanu3 Ha oToenMMocTTa Ha
06ekTHM obnactm ¢ xnsab M nneceH npu

CbXpaHeHue ypes ANCKPUMMHAHTEH
Knacudukatop M METO4 Ha OrnopHuTe
BEKTOPM, n3nonseaLum HEeNMMHENHN
pasgendawm  yHKUMN. OnpegeneH e

HeobXxoanuMUAT Bpon NaTeHTHU MPOMEHIBU
W T[NaBHN KOMMOHEHTU 3a OnNUCaHWe Ha

JaHHuTe 3a obeKkTHUTE obnactu,
npencraBeHn oT cnekTpanHuTe UM
XapaKTepUCTUKN. YcTtaHoBEHO e, ye
MonyyYeHUTe CMNeKTpanHu  XapakTepUCTUKK
mMoraT pgda Obgatr pegyuupaHu g0 OBe
NaTeHTHN NPOMEHNMBM W [OBE [NlaBHU
KOMMOHEHTW.

B T1abnuua 5 ca HaHeceHu nonyyeHuTe
pesynTatu npu knacudukaums.
Tabnuua 5.
OO6wa rpelwka Ha knacudgumkaums e,% B
3aBMCUMMOCT OT U3MNON3BaHNUA MeToA 3a
peayumpaHe Ha AaHHU U KnacudukaTop

Fig.1. Spectral characteristics, latent
variables and principal components
of bread and mold object areas

An analysis was made of the
separability of bread and mold object
areas in storage period by means of
a discriminant classifier and a method
of support vector machines using
non-linear separating functions.

The required number of latent
variables and principal components
are defined to describe the object
data presented by their spectral
characteristics. It has been found that
the obtained spectral characteristics

can be reduced to two latent
variables and two principal
components.

Table 5 lists the results obtained in
classification.
Table 5.
General classification error e,%
depending on data reduction
method used and classifier

acucdmkato| [OUCKPUMUHAHTEH aHanus MeToa Ha ONOPHUTE BEKTOPU
o] Discriminant analysis cudmkaTtop | Support vector machines
ssifier lassifier

PyHKUUNSA LV PC PyYyHKLNA LV PC
Function Function

Quadratic 6% 1% Quadratic 2% 1%
DiagQuadratic 6% 1% Polynomial 1% 1%
Mahalanobis 7% 1% RBF 1% 1%

Bwkoa ce, 4Ye npu wu3nonseaHe Ha It can be seen that using latent
naTeHTHX NPOMEHNMBM ce nonydyaBa obwa variables generates a  general

rpewka  Ha

knacudpukauna  1-6%

B classification error of 1-6% depending
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3aBMCMMOCT OT M3MOMn3BaHusA KnacudukaTop
n pasgenswa dyHkums. Npu nanonssaHe Ha
rMaBHW KOMMOHEHTW oblwaTta rpelwka oT
knacudukaums e 1% 3a BCUYKM criyyan.

MonyyeHute pesynTatm ca CpaBHEHU C
TakvBa, nNpeacTtaBeHN OT [ApYyrn aBTOPW.
KytoBaHyeBa [3] paspaboTBa LOMBIHUTENHO
YCTPONCTBO, paboTeLlo Ha ONTUYEH NPUHLMN
KbM MHTEPaKTMBHA CUCTEMA 3a Npe3eHTauus.
3a TeCT Ha YCTPOWCTBOTO C pearnHu AaHHU B
paboTata Ha aBTOpKata ca npeacTaBeHu
nonyyYyeHu pesynrtatM 3a pasgenymoct Ha
obekTHMn obnactm ¢ xnab v nneceH no
CNeKTpanHu  XapakTepucTukM.  ABTopkaTa
N3ron3ea AMPEKTHO MOMyYeHUTE CNeKTpasriHum
XapaKTepuCTMKM 3a  Krnacudpumkaums 4pes
NIMHENHN KnacndukaTopy — OUCKPUMUHAHTEH
aHanu3 (LDA), k-Han-6nmskn cbeeagm (KNN) n
MeTogq Ha onopHute BekTopyn (LSVM).
OOwarta rpeluka B HeEWHUA cnyyan e e=32-
46%, KOeTO MoKa3Ba, Ye W3NON3BaHETO Ha
NNHENHN pasgenswm dOYHKLMM npu
Knacugukaumsi Ha CINOXHM Mo CTPYyKTypa
obnactu c xna6 n nneceH e
HeLernecbobpasHo.

B Hactoswarta pabota ca wusnonssaHu
MeTOaM 3a peayumpaHe Ha obema OT OaHHM
Ha  ChNeKkTpanHWTe  XapakTEepUCTUKM  Ha
0bekTHM obnactn ¢ xnsaAb 1 nNneceH, KakTo u
KnacudgukaTtopy C HENMHENHW pasgenswm
dyHKUMK, NpuM koeTo obwarta rpewwka Ha
Knacugukaumss mexgy Tesm obnactm e
HamaneHa go e=1-7%.

5. 3aknto4yeHue

Cuctemnte 3a obpaboTka u aHanu3 Ha
N300paXeHns1 U CreKTpanHu XapakTepUCTUKU
HaMupaT npunoxeHne npu 6e3KoHTaKTHaTa
OLEHKa Ha KayecTBOTO Ha xnsb. Ypes 1ax ce
nocrtura gobpa TOYHOCT Npu Kracudukaums
MO BBbHLUHWN NN BbTPELLHN XapaKTEPUCTUKMN.

B Hactoswata pabota ca uM3non3BaHu
MeToaM 3a peayumpaHe Ha obema OT AaHHM
Ha  CnekTpanHuTe  XapakTepuUCTMKM  Ha
06ekTHM obnactn ¢ xnsab 1 NneceH, KakTo u

on the classifier used and the
separation function. When using
principal components, the general
classification error is 1% in all cases.

The results obtained are compared
with those presented by other
authors.

Kutovancheva [3] develops an
additional optical interactive device to
an interactive presentation system. To
test the device with real data in the
author's work, results are presented
for the separation of bread and mold
object areas by spectral characte-
ristics. The author uses directly
obtained spectral characteristics for
classification through linear
classifications - discriminant analysis
(LDA), k-nearest neighborhoods
(KNN) and support vector machines
(LSVM) method. The general error in
its case is e=32-46%, indicating that
the use of linear separating functions
in classifying complex bread and mold
areas is inappropriate.

In the present work methods for
reducing the amount of data of the
spectral characteristics of bread and
mold object areas, as well as
classifiers with non-linear separating
functions, were used, where the
general classification error between
these areas was reduced to e=1-7%.

5. Conclusion

Image and spectral characteristics
processing and analysis systems are
used in the non-contact assessment
of bread quality. They achieve good
accuracy in classification by external
or internal characteristics.

In the present work methods for
reducing the amount of data of the
spectral characteristics of bread and
mold object areas, as well as
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KnacudgukaTtopy C HENMHENHW pasgenswm
dyHKUMK, Npu KoeTo obuwaTta rpellka Ha
Knacudpukauna mexagy Te3m obnactm e
HamaneHa po e=1-7%. W3non3BaHute
CreKkTpanHM MeToA4M MoKassaT Mo BWUCOKa
TOYHOCT MpM pasno3HaBaHe Ha OOEeKTHM
obrnactu B CpaBHEHME C M3MON3BaHETO Ha
LBETOBW NpU3HALN.

classifiers with non-linear separating
functions, were used, where the
general classification error between
these areas was reduced to e = 1-7%.

Spectral methods used show
higher accuracy in recognition of
object areas than wusing color
components.
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