- oL

INTERNATIONALCONEERENCEONIINNOVATIVETECHNOLOGIES!

IN-TECH2016

f*} PRAGUE, CZECH REPUBLIC 6. - 8. 9. 2016

&

_F

» i
T
. |||

Organized by:

World Association for P n =
Innovative Technologies rncee In g s

e |
B

o
iz I




International Conference on Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8.9. 2016

International Conference on Innovative Technologies

IN-TECH 2016

Prague

Proceedings

IN-TECH 2016

Proceedings of International Conference on Innovative Technologies



International Conference on Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

Editors:
e Zlatan Car — Croatia
e Jan Kudlacek — Czech Republic

IN-TECH 2016 Organization committee:

Zlatan Car — Croatia

Jan Kudlaéek — Czech Republic
Tomaz Pepelnjak — Slovenia
Leon Sikulec — Croatia

Petr DrasSnar — Czech Republic
Michal Zoubek — Czech Republic
Michal Pakosta — Czech Republic
Jelena Visni¢ — Croatia

Nadija Sura¢ — Croatia

Publisher: Faculty of Engineering University of Rijeka

Printed by: TISK AS, s.r.o., Jaroméf, Czech Republic

Printed in 100 copies.

IN-TECH 2016 International Conference on Innovative Technologies

runs from 6. 9. 2016 to 8. 9. 2016 in Prague, Czech Republic.

E-mail: inffo@in-tech.info
URL: http://www.in-tech.info

ISSN 1849-0662



International Conference on Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

SPONSORS & SUPPORTERS

CENTRAL EUROPEAN EXCHANGE PROGRAM FOR
UNIVERSITY STUDIES, NATIONAL CEEPUS OFFICE
CROATIA HR - 108 Network, http://www.ceepus.info.

ORGANIZED IN COOPERATION BETWEEN:

University of Rijeka Faculty of Engineering

http://www.riteh.uniri.hr/

Czech Technical University in Prague
Faculty of Mechanical Engineering,

http://www.fs.cvut.cz

o vl rf;r_-d,y
i

FAKLULTA STROJNI

o

£
o
Zhyg p

o SRE l'.r-"()



International Conference on Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

SCIENTIFIC COMMITTEE

Ali Hashem, O. (Egypt) Kuric, I. (Slovakia)
Bozek, P. (Slovakia) Kuzman, K. (Slovenia)
Brdarevic, S. (B & H) Kuzmanovi¢, S. (Serbia)
Burger, W. (Germany) Lee, J. H. (Korea)

Car, Z. (Croatia) Legutko, S. (Poland)
Carjali, E. (Romania) Li, M. (China)

Carlos Bernardo (Portugal) Majstorovi¢, V. (Serbia)
Castilla Roldan, M. V. (Spain) Makis, V. (Canada)
Cep, R. (Czech Republic) Mamuzic, I. (Croatia)
Chen, W. (Netherland) Math, M. (Croatia)
Cizek, J. (Singapure) Matsuda, H. (Japan)
Cosic, P. (Croatia) Miltenovic, V. (Serbia)
Cotetiu, R. (Romania) Ohkura, K. (Japan)
Crisan, L. (Romania) Ohmura, E. (Japan)
Czan, A. (Slovakia) Omran, A (Malaysia)
Duda, J. (Poland) Pepelnjak, T. (Slovenia)
Durakbasa, N. (Austria) Plan¢ak, M. (Serbia)
Elhalabi, M. (Egypt) Pop-lliev, R. (Canada)
Evin, E. (Slovakia) Raos, P. (Croatia)
Frietsch, M. (Germany) Rucki, M. (Poland)
Filipovi¢, N. (Serbia) Sankaranarayanasamy, K. (India)
Galvao, J. R. (Portugal) Senabre, C. (Spain)
Genis, V. (USA) Sercer, M. (Croatia)
Gomez, M. E. (Columbia) Serpil, K. (Turkey)
Greenhut, V. (USA) Suchanek, J. (Czech Republic)
Guarino, S (Italy) Suci¢, V. (Croatia)
Gyenge, C. (Romania) Szalay, T. (Hungary)
Hodoli¢, J. (Serbia) Tingle, J. (Croatia)
Ivanov, K. (Russia) Tisza, M. (Hungary)
Jung, J. (Korea) Tomesani L. (ltaly)
Junkar, M. (Slovenia) Turkalj, G. (Croatia)
Katalini¢, B. (Austria) Udiljak, T. (Croatia)
Kiss, |. (Romania) Ungureanu, N. (Romania)
Kocov, A. (Macedonia) Varga, G. (Hungary)
Kozak, D. (Croatia) Velay X. (Great Britain)
Kreibich, V. (Czech Republic) Wilke, M. (Germany)
Kudlacéek, J. (Czech Republic) Yashar, J. (Iran)

Kundrak, J. (Hungary) Zivkovic, D. (Serbia)



International Conference on Innovative Technologies, IN-TECH 2016,

Prague, 6. - 8. 9. 2016

INVITED PAPERS

S. A. Meguid

NOVEL MULTIFUNCTIONAL NANOCOMPOSITES FOR AEROSPACE, DEFENCE
AND MARINE APPLICATIONS

K. T. Ooiand K. S. Yap

INNOVATIONS IN POSITIVE DISPLACEMENT ROTARY COMPRESSOR
TECHNOLOGY

A. M. Noor, M. R. Abbas,

IMPROVING THERMAL EFFICIENCY OF AN AUTOMOTIVE TURBOCHARGER

M. B. Uday TURBINE WITH CERAMIC THERMAL BARRIER COATING INTO THE INNER
and S. Rajoo PASSAGE OF THE TURBINE
M. V. Castilla INTEGRATED MULTI-TOOL SYSTEM IN CREATIVE DESIGN FOR SOLAR

RADIATION

S. Feustel, S. Caba
and M. Koch

CONTINUOUS FIBER REINFORCED THERMOPLASTIC SHEET BY DIRECT
EXTRUSION

M. Petrik and K. Jarmai

OPTIMIZATION AND COMPARISON OF WELDED |- AND BOX BEAMS

T. Szalay

AUTOMATED FIXTURE DESIGN SOLUTIONS FOR MACHINING AND FOR
WELDING

W. Arrasmith,
B. Webster and F. Saqib

SOFTWARE DOMINANT UNCONVENTIONAL OPTICAL IMAGING THROUGH
ATMOSPHERIC TURBULENCE WITH ADVANCES TOWARDS REAL-TIME,
DIFFRACTION-LIMITED PERFORMANCE

M. Rucki
and N.E.A. Crompton

TWO LEGS BALANCING ROBOT PROBLEMS: COMPARISON OF HUMAN AND
APE CONSTRUCTIONAL DETAILS

M. Zoubek, T. Moulis,
J. Kudlacek, F. Herrman
and Z. Car

POTENTIAL OF ANTICORROSIVE PROTECTION OF COATING SYSTEMS
CONTAINING MAGNESIUM PIGMENTS

S. Blazevic, S. Braut,
Z. Car and R. Zigulic

MODIFICATION ON ACTIVE MAGNETIC BEARINGS TEST-RIG FOR
IMPLEMENTING DIFFERENT CONTROL ALGORITHMS




International Conference on Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016




International Conference On Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

CONTENTS

INNOVATIONS IN POSITIVE DISPLACEMENT ROTARY COMPRESSOR TECHNOLOGY
K.T. Ooi and K.S. Yap

BASIC ZEOLITES AS ENVIRONMENTALLY FRIENDLY CATALYSTS

R. lonut-Valentinand S. lonel

NOVEL MULTIFUNCTIONAL NANOCOMPOSITES FOR AEROSPACE, DEFENCE AND MARINE
APPLICATIONS

S. A. Meguid

EXPERIMENTAL AND ANALYTICAL STUDY OF THE TRANSIENT PROCESS OF INFILTRATION
| EXFILTRATION IN WALK-IN COOLERS

K. N. Homayun, K. Kamensky, A Mazyar and R. Faramarzi

IMPROVING THERMAL EFFICIENCY OF AN AUTOMOTIVE TURBOCHARGER TURBINE WITH
CERAMIC THERMAL BARRIER COATING INTO THE INNER PASSAGE OF THE TURBINE

A.M. Noor, M.R. Abbas, M. B. Uday and S. Rajoo

SIMULATION AND DESIGN OF RADIATION SHIELDING AND COLLIMATION SYSTEMS FOR THE
PRECISE GAMMA-SPECTROMETRIC EQUIPMENT

0O.Jakovlevs, N. Jefremova, V.Gostiloand J.Viba
INTEGRATED MULTI-TOOL SYSTEM IN CREATIVE DESIGN FOR SOLAR RADIATION
M. V. Castilla

AN APPROACH FOR INCREASING THE RELIABILITY OF PRODUCTION PLANNING IN SINGLE-
ITEM PRODUCTION

F. Akhavei and P. Kreuzer

CONTINUOUS FIBER REINFORCED THERMOPLASTIC SHEET BY DIRECT EXTRUSION

S. Feustel, S. Caba and M. Koch

IMPROVEMENTS OF 2D NUMERICAL MODEL FOR VERTICAL GROUND HEAT EXCHANGERS
F. Cruz-Peragén, P.J. Casanova-Pelaez, R. Lépez-Garcia and J.M. Palomar-Carnicero

DESIGN AND CONSTRUCTION OF AN EXPERIMENTAL ROTARY DRYER FOR DRYING OF OLIVE
MILL WASTES

F.J. Gémez-de la Cruz, J.M. Palomar-Carnicero, P.J. Casanova-Pelaez and F. Cruz-Peragén
A LITTLE TWO AXES MECHANICAL STRUCTURE FOR GENERAL PURPOSES
J. M. Cano-Martinez, P. J. Casanova-Pelaez, J. M. Palomar-Carnicero and F. Cruz-Peragén

UNMANNED AIRCRAFT SYSTEM - A FUTURE TECHNOLOGY OF FIRE BRIGADE AND CIVIL
PROTECTION

C.A. DreRlerand U. Meinberg

EFFICIENT ROAD COMPACTION BASED ON NONLINEAR DYNAMICS
D. Wiss and R. Anderegg

ADVANCED MTCONNECT ASSET MANAGEMENT (AMAM)

T. Trautner, F. Pauker and B. Kittl

CAN SMART VEHICLE ACCELERATION SYSTEM REDUCE EMISSION FORMATION IN CITY
CENTERS? NUMERICAL STUDY OF DIFFERENT ACCELERATION STRATEGIES

L. Le$nik and I. Bilu§

EMPLOYEE MOTIVATION AS AN INITIATOR IN IMPROVING THE STATE OF QMS - LITERATURE
REVIEW

M. Stanojeska, R. Minovski and B. Jovanoski
EFFICIENCY IN GREENHOUSE FOR INTELLIGENT MANAGEMENT ENERGY
A. Nabais, R. M. T. Ascenso and J.R. Galvao

13

19

23

27

31

35

39

43

47

51

55

59

63

67

71



International Conference On Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8.9. 2016

PROTOTYPE IMPLEMENTATION OF A PROCESS MODEL FOR MULTIDIMENSIONAL DESIGN AND
EVALUATION OF PROCESS CHAINS

D. Grzelak, R. Freund, H. Wiemer and S. lhlenfeldt
AGENT BASED CLOUD SERVICES DISCOVERY
R. M. Alhazmi and F. E. Eassa

GENERATIONS OF INNOVATION MODELS AND THEIR CHARACTERISTICS - TOWARDS
CREATING A NEW INNOVATION MODEL

Lj. Stefanovska Ceravolo and R. Polenakovikj

MODIFICATION ON ACTIVE MAGNETIC BEARINGS TEST-RIG FOR IMPLEMENTING DIFFERENT
CONTROL ALGORITHMS

S. Blazevic, S. Braut, Z. Car and R. Zigulic

PICTOGRAM PHILOSOPHY (UNTRADITIONAL GRAPHIC LANGUAGE) IN THE DESIGN OF MOVIE
POSTER

R. Mahmoud

THE INFLUENCE OF WEAVE ON THE PROPERTIES OF SINGLE CURVED FRP-LAMINATES
C. Fiebig, B. Neitzel and M. Koch

THE COMPARISON OF NUMERICAL MODELS FOR SIMULATION OF WATER TURBINE

|. Bilu$ and L. LeSnik

STUDY OF INFLUENCE OF GEOMETRY, ROTATIONAL SPEED AND HEAT GENERATED BY WOOD
CUTTING ON VIBRATIONS OF CIRCULAR SAW BLADE

N.Andeli¢, Z.Car, S.Braut and R. Ziguli(’:

CARBON-DIOXIDE GAS SEPARATION FROM INDUSTRIAL FLUE GASES USING AN INNOVATIVE
TUBULAR CERAMIC MEMBRANE TECHNOLOGY FOR MITIGATION OF GHG EMISSIONS

B. I. Ismail and R. Feeny

PERFORMANCE CHARACTERISTICS OF A SIMULATED GEOTHERMAL HEAT PUMP
TECHNOLOGY FOR POTENTIAL HEATING APPLICATIONS AT GOLDCORP-MUSSELWHITE MINE
SITE IN NORTHWESTERN ONTARIO, CANADA

B. I. Ismail and A. Abdelrahman
OPTIMIZATION AND COMPARISON OF WELDED I- AND BOX BEAMS
M. Petrik and K. Jarmai

RISK MANAGEMENT IN PETROL STATIONS. PERCEPTIONS OF USERS, WORKERS, AND SAFETY
TECHNICIANS

JC. Rubio-Romero, A. Lopez-Arquillos and M. Pardo-Ferreira

INFLUENCE OF CUTTING PARAMETERS ON SURFACE ROUGHNESS IN TURNING PROCESS
USING TAGUCHI METHOD

D. Begic-Hajdarevic, B. Brdaric, M. Pasic, A. Cekic and M. Mehmedovic
WALKING MECHANISM DYNAMICS MODELING AND CONTROLS
E. Kljuno and M. Petrovic

NEW POTENTIAL RISKS DUE THE NEARLY SILENT ELECTRIC AND HYBRID VEHICLES.
OCCUPATIONAL DRIVERS PERCEPTION

J.C. Rubio-Romero, C. Pardo-Ferreirauras, A. Lopez-Arquillos and F. Galindo-Reyes
OPTIMISATION OF BIOMASS TORREFACTION
Z. Szamosi, H. Bouras, K. Jarmai and Z. Siménfalvi

METHOD OF ANALYZING TECHNICAL AND LEGAL CONVERGENCES AT THE LEVEL OF
MUNICIPAL WASTE MANAGEMENT FROM THE PERSPECTIVE OF CIRCULAR ECONOMY

V. F. Soporan, A. L. Pop and S. Paduretu

CASTINGS MANUFACTURE FROM THE PERSPECTIVE OF DIGITAL COMMUNICATION IN VIRTUAL
SPACE

M. M. Vescan

75

79

85

89

93

97

101

105

11

115

119

123

127

131

135

139

143

147



International Conference On Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

EXPERIMENTAL RESEARCH OF TENDON SUTURE QUALITY WITH MODIFIED KESSLERS AND
CRUCIATE TECHNIQUES

A. Cekic, G. Obradovic and Dj. Begic-Hajdarevic
NET AND 5-FORCES ANALYSIS OF HEALTH FUNCTIONAL FOOD INDUSTRY IN SOUTH KOREA
J. Lee, Y. J. Choi

SIMULATION OF INDUCTION HEATING-HEAD AND SAMPLE SYSTEM BASED ON DIFFERENT
SCHEMATIC MODELS

B. Eckl, C. Blaga and K. Beleon
PRINCIPLE OF TOOTHED VARIATOR CREATION
K. S. Ivanov, R. K. Koilybaeva, A. D. Dinassylov and B. T. Shingissov

THE PROCESS OF AGEING OF BITUMINOUS BINDERS USED IN WATERPROOFING MATERIALS -
LABORATORY TEST METHODS

M. Ratajczak and M. Babiak

SOFTWARE DOMINANT UNCONVENTIONAL OPTICAL IMAGING THROUGH ATMOSPHERIC
TURBULENCE WITH ADVANCES TOWARDS REAL-TIME, DIFFRACTION-LIMITED PERFORMANCE

W. Arrasmith, B. Webster and F. Sagib

STRENGTHENING OF ECONOMIC COMPETITIVENESS BY PROMOTING ENERGY EFFICIENCY
AND USE OF RENEWABLE ENERGY — CASE OF CROATIA

D. Hruska, J. Bevanda and M. Eri¢

COMPARISON OF MLP NETWORK AND GRAMMATICAL EVOLUTION IN MODELING OF
NONLINEAR DYNAMIC SYSTEM

S. Kajan and D. Pernecky

SOME ASPECTS OF THE PROFICIENCY TESTING FOR DIMENSIONAL LABORATORIES USING
THE GAUGE BLOCKS

A.Softi¢ and H.Basi¢

PERFORMANCE EVALUATION BY USING OVERALL EQUIPMENT EFFECTIVENESS (OEE): AN
ANALYZING TOOL

K. Mahmood, T. Otto, E. Shevtshenko and T. Karaulova

TWO LEGS BALANCING ROBOT PROBLEMS: COMPARISON OF HUMAN AND APE
CONSTRUCTIONAL DETAILS

M. Rucki and N.E.A. Crompton

ASSESSMENT OF THE DEFORMED LAYER DEPTH AND THE TENSIONS IN THE BURNISHING
PROCESS WITH STRAIN HARDENING

M. Kowalik, T. Mazur, M. Rucki and Z. Siemigtkowski

BACK-PRESSURE UNCERTAINTY ESTIMATION FOR THE AIR GAUGE EXPERIMENTAL RIG
Cz. J. Jermak, M. Jakubowicz, J. Derezynski and M. Rucki

AUTOMATED FIXTURE DESIGN SOLUTIONS FOR MACHINING AND FOR WELDING

T. Szalay

TRIP STEEL PROCESSING APPLIED TO LOW ALLOYED STEEL WITH CHROMIUM

L. Ku€erova, M. Bystriansky and V. KotéSovec

GLOCAL ADVERTISING A DIFFERENT CONCEPT OF LOCAL & GLOBAL ADVERTISING
N. Ezzat and G. EI-Di

GESTURE RECOGNITION OF AMERICAN SING LANGUAGE USING KINECT

S. Kajan and D. Pernecky

MONITORING OF CHLORINE IN SWIMMING POOL BY FIBRE OPTIC SENSOR

B. Obrovski, J. Baji¢, M. Vojinovié Miloradov, . Mihajlovi¢, A. JoZa, N. Zivanéev and M. Zivanov

151

155

157

161

165

169

173

177

181

185

189

193

197

201

205

209

213

217



International Conference On Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

A COMPARATIVE EXPERIMENTAL STUDY OF THE MACHINABILITY OF UD-CFRP USING RIGHT-
HAND-CUT AND LEFT-HAND-CUT END MILLS

N. Geier, Gy. Matyasi and T. Szalay
CONCEPT, DEFINITION AND STRUCTURE OF THE SYSTEM
A. Macura

INVESTIGATION OF THE LIMITS OF RADIUS MEASUREMENTS WITH THE APPLICATION OF
COORDINATE MEASUREMENT TECHNOLOGY

M. Czampa, J. Cs. lgali and T. Szalay

GLOBAL AND S. KOREAN MARKET OPPORTUNITY ANALYSIS OF FORENSIC TECHNOLOGIES
Y.L.Jung and Y. J. Choi

FROM ELLIPTIC CURVE TO AUTOMATION?

I. Markechova

ELABORATION OF FRAMEWORK FOR GREEN AND COST EFFICIENT PACKAGE DEVELOPMENT
FOR ELECTRONIC INDUSTRY

E. Shevtshenko, T. Karaulova, M. Pohlak and K. Mahmood

MODELLING AND CLOSED-LOOP IDENTIFICATION OF MAGNETIC LEVITATION

P. Balko, M. Hypiusova and D. Rosinova

POWER COST AND PRICING ESTIMATION OF A SUPERCOMPUTER BASED DATA CENTER
M. Puskaric, Z. Car and G. Janes

IN-SITU METHOD OF BALANCING HEAT FOR DETERMINATION OF EFFICIENCY OF ELECTRIC
MOTOR FOR DRIVE PUMP COOLING WATER HIGH POWER

N. Delalic, D. Kadric and B. Delalic

TESTING OF IMPROVED GENETIC ALGORITHM IN RAMBERG-0SGOOD MATERIAL MODEL
PARAMETERS IDENTIFICATION

G. Janes, Z. Car, M Puskaric and V. Margan
FLAME AEROSOL SYNTHESIS OF OXIDES AND SALTS
N. E. Machin

COMPARATIVE ANALYSIS AND EVALUATION OF MEASUREMENT CAPABILITIES OF CONTACT
AND NON-CONTACT DEVICES

M. Sokac, V. Margan, Z. Car and |. Budak

CONTROL MECHATRONIC SYSTEM OF THE ELECTRONIC DIFFERENTIAL SYSTEM DESIGN FOR
SMALL EV

V. Ferencey and M. Bugar

DRIVING SIMULATOR MOTION PLATFORM DESIGN

V. Croitorescu and R. Hariton

MODAL ANALYSIS OF THE MULTILAYER SHELL

J. Murin, S. Kugler, J. Hrabovsky, D. Blc, V. Goga, M. Drzik, V. Kuti§ and S. Rehak
ONTOLOGICAL MODELLING FOR AVIATION SAFETY DOMAIN

J. Ahmad and P. Kfemen

DYNAMIC ANALYSIS OF ROBOT MANIPULATORS: A COMPONENT MODEL APPROACH
V. Damic and M. Cohodar

A DEFINITION METHOD OF OPTIMAL CUTTING PARAMETERS FOR FACE TURNING OF
METALLIC PARTS ACCORDING TO CUTTING FORCES AND TO SURFACE ROUGHNESS

|. Biré and T. Szalay
ONBOARD COMPUTER OF FIRST SLOVAK SATELLITE
J. Slacka and O. Zavodsky

221

225

229

233

235

239

243

247

251

255

259

263

267

271

275

279

283

287

291



International Conference On Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

RUNNING ENDOTOXIN TEST TO ESTIMATE RISK OF USING NANOMATERIALS IN TRIBOLOGICAL
PROCESSES

H. Husain and J. Skopal

EFFECTS OF MELT AND MOLD TEMPERATURE ON MECHANICAL PROPERTIES OF INJECTION
MOLDED PART

P. Raos, J. Stojsic and K. Peresin
ANALYSIS OF EXTERNAL FACTORS DISTURBING PRODUCTION LEVELLING
P. Rewers and J. Trojanowska

ROAD TRANSPORT OF LIVESTOCK IN THE EUROPEAN UNION - ISSUES AND DEVELOPMENT
PERSPECTIVES

P. Trojanowski
SYNERGETIC SYSTEM INTEGRATION
Z. Kremljak and M. HoCevar

INNOVATIVE APPROACH TO ECONOMIC EVALUATION OF ARTIFICIAL LIGHTING SYSTEMS IN
THE DESIGN OR REDESIGN STAGE

D. Frankovi¢, M. Maraci¢ and V. Kirin&i¢

AN AUTOMATED QUESTION ANSWERING SYSTEM FOR SUBJECTIVE INQUIRIES
L. Acharya, B. Webster and W. Arrasmith

THE PROCESS OF INTEGRATED MARKETING COMMUNICATION

S. Firsova, V. Prajova and P. Bozek

PROPOSAL METHOD OF CHEMICAL PRE-TREATMENT ON HOT-DIP GALVANIZATION SURFACE
FOR ADHESION ORGANIC COATINGS

J. Svoboda, J. Kudlacek and V. Kuklik

POTENTIAL OF ANTICORROSIVE PROTECTION OF COATING SYSTEMS CONTAINING
MAGNESIUM PIGMENTS

M. Zoubek, T. Moulis, J. Kudlacéek, F. Herrman and Z. Car

ANTICORROSIVE PROPERTIES OF COATING SYSTEMS CONTAINING MAGNESIUM PARTICLES
ON AN ALUMINIUM ALLOY 2024

P. Dra3nar, L. Fialova, M. Zoubek and J. Kudlacek

NEW ANTISTATIC WATER-SOLUBLE COATING MATERIALS

M. Zoubek, J. Otta, V. Kreibich, F. Matas and T. Pepelnjak

CHEMICAL CLEANING INNER SURFACE HEATING AND ENERGY EQUIPMENT
J.Kuchat, V. Kreibich, Z. Hazdra, H.Hrdinova and M. Petfik

CORROSION RESISTANT COATING FOR THE PRINTING INDUSTRY

J.Kuchaf, M. Pakosta, P. Tesafikova and J. Mifejovsky

NUMERICAL SIMULATION OF STRAIN RATE IN THE STAMPING PROCESS

M. Vale§, F. Taticek, L. Chrastansky and M. Kubelka

THE INFLUENCE OF SCREW GEOMETRY ON EXTRUSION OF POLYPROPYLENE

T. Pepelnjak and M. Jeseni¢nik

295

299

303

307

311

315

319

323

327

331

335

339

343

347

351

357



International Conference on Innovative Technologies, IN-TECH 2016,
Prague, 6. - 8. 9. 2016

GENERATIONS OF INNOVATION MODELS AND THEIR
CHARACTERISTICS — TOWARDS CREATING A NEW INNOVATION
MODEL

Lj. Stefanovska Ceravolo ' and R. Polenakovikj?
' “Goce Delcev” University in Stip, Faculty of Mechanical Engineering, Republic of Macedonia
2 University “Ss. Cyril and Methodius” Skopje, Faculty of Mechanical Engineering, Republic of Macedonia

ljubica.stefanovska@ugd.edu.mk
Keywords: Innovation; Innovation Models; Open Innovation; Technological Innovation; Innovation Process

Abstract: Innovation is a process that consists of phases and activities and requires resources and
knowledge. Innovation models define the innovation process. Innovation models are mentioned in the
literature reviews with different names such as work frame, paradigm, sequence, process, etc. In this paper we
give a summary of six generations of innovation models in order to show their transformation from linear
models to models of open innovation. Each generation of innovation models has a specific character.
Independent of the chronology and typology that has been used to separate models into generations, the focus
can be put on social, educational and organizational innovation on one side, and technological innovation on
the other side. We focus on the company level innovation models. The first and second generation innovation
models are very simple and they are predictors of innovation models of the third generation which confirm that
innovation can occur in different places throughout the process. The fourth generation focuses on product and
process integration and the fifth generation models accent system integration and networking. The sixth
generation of innovation models is characterized by dynamism, integration, systematic approach and a high
level of interactivity.

Introduction

Innovation models are not news in the modern economy. They have been used to help companies achieve their peak of innovation
and success. The innovation process has evolved tremendously in the last few decades of the XX century, beginning with linear and
sequential models. Large corporations create their own innovation models in order to manage the innovation process [1]. Companies need
to create innovation models because it will help them manage the order in which innovation activities are happening, define resources and
responsibilities, it will help in determining which methods and tools they will use etc. Innovation models are mentioned in the literature
reviews from the late 1960’s and early 1970’s with different names such as work frame, paradigm, sequence, process, and very rarely the
word model is being used. After the 1970’s authors tend to use the word model in order to describe the innovation process flow or
framework for innovation activities and we can notice the words models of change, models of invention, models of creativity, etc. [2]. The
popular linear innovation model is referred in the earlier literature more as a linear sequence, and not so much as a linear model.

Types of innovation and their classification

All classification of innovation models in literature represent terms that explain where something new, better or different occurs,
depending on the degree of detail. Innovation can occur at any level of a company and by any employee. Therefore, we made a list of
different types of innovation that we simplified and will use for further reference and analysis. Innovation may be classified as: a) according
to object/subject of innovation (innovation of a product/process/service/production method or work placement to new markets, sources of
supply, ways of organizing work); b) according to how big the innovation is and to whom it would be considered an innovation (innovation
for the firm, innovation for the market and sector, news for the world etc.); c) according to target/target groups of innovations (disruptive
and maintained innovation); d) according to the openness of the innovation (open and closed innovation); e) according to the impact of the
innovation on the overall business strategy (innovation that creates value for customers, for the business and innovations that are trying to
reach the purchasing power of consumers); f) according to the frequency of innovations (continuous and non-consistent innovation); g)
according to the functionality to which innovations relate (modular and architectural innovation) [3,4,5,6]. Because of the many different
types and classifications of innovation, this research paper will continue to focus on three classifications of innovation and their types: 1)
object of innovation (innovation of products/goods/services, methods of production, business processes, marketing innovation,
technological innovation); 2) the innovation size (radical, incremental and disruptive innovation); and 3) place of innovation activity and
where it occurs (open and closed innovation). We narrowed the classifications mostly because many companies are not able to recognize
the type and/or classification of innovations they have.

Generations of innovation models and their characteristics

Innovation as a process has a very dynamic characteristic, and that is why the models of innovations have transformed throughout the
years. Different researchers give their own typologies of innovation models that mainly use the chronology of Rothwell’s five generations of
innovation models. Rothwell gives a historical perspective of innovations management that shows how innovation models have
transformed from linear to complex interactive models [7]. The approach to innovation management he gives in his classification relates to
the evolution of organizations, the strategies of innovations management under various socio-economic and political circumstances and
not the substantive development of the innovation models themselves [8]. Another typology of innovation models is presented by
Marinova and Phillimore where they present six generations of innovation models [9]. They use technological models that apply to the
overall economy, and give a theoretical background of the generations of the innovation models and their positive sides as well as their
faults [10]. Rothwell’s typology is based on company’s models of innovation. Based on the chronology and typology of Rothwell, Kotsemir
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and Meissner suggest six generations of innovation models, where they add the open innovation model as a sixth generation model [11].
Table 1 shows the generations of innovation models by Rothwell [12], Marinova and Phillimore [13] and Kotsemir and Meissner (2013)
[14].

Table 1. Generations of innovation models, author’s adaptation of Rothwell (1992), Marinova and Phillimore (2003) and Kotsemir and
Meissner (2013)

Generation Period Rothwell Marinova & Phillimore Kotsemir & Meissner
1950's — Technology push model

1 mid 1960's Technology push model The black box model
Mid 1960’s Market need pull model

Linear models (technology

2 ;;73(;2/ Market pull model push — need pull)
Early . . Coupling model
3 1970’s — Interactive or Coupling model Interzijc_tn{[e motd(cejls (cgulpllng
mid 1980’s and integrated models)
Early Models of innovation systems Interactive model
1980’s — Integrated innovation process Sy
4 (networks and national
early (parallel development) . :
1990’s innovations system)

SIN (Systems integration and
Networking Model)
6 Innovation milieu Open innovation model

Networking model

1990’s Evolutionary models

The father of the open innovation model is Henry W. Chesbrough, who has introduced this concept stating that innovation has
become an increasingly open process thanks to a growing division of labor [15].

First generation of innovation models

The linear model of innovation represents the first generation of innovation models. It is a simple model, with no feedback loops, with
predetermined phases and of a consecutive nature. The model was widely used after World War Il, and has been developed in three
phases such as: 1) phase of idealization of pure science; 2) applied science and its connection to pure science; and 3) development phase
[16]. Therefore, the main phases of the first generation linear model of innovation (technology push) are: 1) basic science; 2) design and
engineering; 3) manufacturing; 4) marketing and 5) sales [17,18]. Emphasis was put on R&D in companies, where it was believed that the
more R&D is done, then more new products will be out. This did push innovations forward, but did not give enough attention to the
transformation process [19] or the needs of the market place and the consumers [20]. Such innovation model can and is still being used by
some companies mainly for defining the process of product and service development, and collaboration with suppliers. All but the
marketing phase are existent, and it doesn’t take in consideration the customer’s needs. An additional control element is added between
each phase, to approve the transition from one phase to another. It is called the first generation innovation model from the USA [21].

Second generation of innovation models

In this generation, emphasis was put on the market and consumer needs. That is why the linear model of the second generation was
given the name market pull/demand pull/need pull. The difference between this model and the previous one is that this model sees the
consumer need as a source of ideas for the marketplace [22]. One of the most popular models of the second generation of innovation
models in the USA is the stage-gate model, predominantly used by NASA in the 1960’s while trying to find creative innovative ideas to
send a man on the Moon. This model, further simplified and suggested by Cooper [23] consists of five relevant phases or stages (Fig. 1),
and decisions (happen at the gates which function as a controlling element) positioned after each phase in order to follow the fulfillment of
strict and predetermined criteria before we move onto the next stage [24]. Research shows that this type of model has been adopted and
used by many other companies as well [25].

Pre-
o Treo s Post
i Post : sialisation
i Decision on commercia 0!
o o Development Business Implement.
Screen Business I . Rivica
‘ Case Review Analysis
Stage Stage Stage Stage! Stage
1 2 3 4 5
| [ | I I
Preliminary Detailed Development Testing & Full Production
Investigation Investigation Validation &
(Build Business Market Launch

Case)
Fig. 1 Cooper’s Stage Gate Model (Source: Cooper, 1994)

Third generation of innovation models

This generation of innovation models treats innovation as a combination of technology pushes and market pulls. The models include
interaction and feedback [26]. Its representative is the Interactive model of innovation or Coupling model (for ex. The Coupling model of
Myers & Margis), where the innovation activities are divided in subcategories under each phase, and all of them are interacting [27].
According to Rothwell and Zegveld (1965), the whole scheme of the innovation process can be pictured as a complexed network of
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communication paths, inside an organization as well as outside of it, connecting the different inter organization functions and the company
with the broad scientific and technological environment and the market. According to Mowery and Rosenberg (1991) these models could
not differentiate the need from the demand.

Fourth generation of innovation models

The fourth generation of innovation models has the Chain-Linked Model as its representative, developed by Rosenberg and Kline
(1986). The models from this generation consist of the basic stages of the linear models of innovations, enriched by many feedback loops
and interaction between the stages, as well as a validation of the knowledge gained in the innovation process [28]. It corresponds to the
Japanese perception of the innovation process and it was the answer to the need of replacing the linear model with a different model that
can reflect the complex innovation process [29].

Fifth generation of innovation models

Rothwell’s SIN (Systems Integration and Networking) model is a model of the fifth generation of innovation models. It incorporates the
higher integration inside companies as well as with the outside entities such as suppliers, consumers, universities and authorities [30].
The different activities within the innovation process are integrated and can occur simultaneously, with feedback loops. Functions can
overlap, and innovation happens inside the company. The need for such a model started since there was a trend of cutting down on R&D
costs, so companies had to network and find different ways to run their innovative activities [31]. Information systems became the next big
thing and started being incorporated into company’s work, especially in process automation and in expediting the communications inside
a company’s network [32].

Sixth generation of innovation models

The Open Innovation Model (Fig. 2 The Open Innovation Model [33]) is created and introduced by Chesbrough and underlines idea
management not just within the organizations, but also with other organizations. This model promotes using outside knowledge, such as
suppliers, competition, entrepreneurs, scientists etc. [34]. R&D is being done by outside partners, and ideas can occur while developing a
new product/service and can change the course of the process. The main sources of the innovative ideas are outside sources such as
universities, research centers, suppliers, competition, government bodies and consumers [35]. The main four phases of this innovation
model are:1) research; 2) development; 3) manufacturing; and 4) marketing, but they are coupled with other processes and entities and
are of an interactive nature [36]. The Open Innovation Model puts its emphasis on reducing the cost for R&D which will be taken over by
publicly funded research centers or universities, and ideas will be chosen through a highly competitive selection process. It also promotes
transparency as a key for a successful innovation, as well as generating a large amount of innovative ideas. Such models have been
implemented in large companies, but there are also findings that open innovation models have been used in SME’s as well, primarily for
market related motives, such as meeting customer demands and keeping up with competitors where the biggest challenges lie in
organizational and cultural issues as a consequence with dealing with increased external contacts [37]. The open innovation process can
be 1) the outside in process; 2) the inside out process; and 3) the coupling process [38].
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Fig. 2 The Open Innovation Model (Chesbrough, 2014)

Conclusion

From the above mentioned we can conclude that the innovation model that could be widely applicable to different types and sizes of
companies, should be of a simple nature, easy to use with enough details that will be able to clearly describe the innovation process. A set
of measures should be predetermined and tools for evaluation of the feedback received by customers and suppliers. A focus should be put
on knowledge gain and on maintaining the knowledge level at the company, as well as achieving a continuous learning culture. Networking
is one of the best ways for a company to increase its innovation capability and performance. Companies need to determine what drives
their innovations and to take action. As a beginning of the innovation process we can say that generation of ideas is the most important
part, as well as planning a reliable and safe funneling and distribution of the same ideas. The next stage should be the selection stage,
where companies can determine whether their ideas have the potential for realization or not. Four components should be taken in
consideration: marketing, legal, economical and developmental component. These can be used as controlling elements in order to
determine whether a company should proceed with the next stage or not. Next stages for continuing of the innovation process are planning
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and realization, diffusion and marketing, and of course the feedback (from customers, suppliers and environment) which is a “must have”
in innovation models.
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