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Naučni rad
• Prvo proučiti sve

– Kreativnost, ideja, intuicija?
• Doprinos

– Šta ja mogu da izmislim?
• Već poznato

– Drugačija interpretacija, kombinacija?
• Hipoteza je (ne)očekivana

– Prvo hipoteza pa dokaz?
– Prvo rezultat pa hipoteza?
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Knowledge-based planiranje 
proizvodnih sistema

• Planiranje proizvodnih sistema 
zasnovanom na znanju

3Metode istraživanja



Knowledge-based sistemi
• Genetski algoritmi
• Neuralne mreže
• Sistemi zasnovani na 

kompjuterskom rezonovanju

4Metode istraživanja



Knowledge-based sistemi
• Korišćenje postojećih softverskih rešenja 

za bolje planiranje
• Razvoj algoritama i alata za planiranje
• Razvoj tehnika za bolje korišćenje 

kompjuterske snage ili alata
• Napredne tehnike i paradigme korišćenjem 

računarskih algebarskih sistema
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Knowledge-based sistemi
• Vizuelizacija i optimizacija tehnika planiranja
• Korišćenje viših programskih jezika 

– Modelovanje
– Optimizacija
– Vizuelizacija
delova proizvodnog proces

• Integracija sa mernim i proizvodnim 
mašinama
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Efficiency Enhancement of Modern 
Manufacturing Industries through the 

Integration of Lean Principles and 
Software based Mechatronics 

Approach: An Overview
• International Journal of Research and 

Reviews in Mechatronics Design and 
Simulation, Vol. 1, No. 2, June 2011
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• … companies are in the race for improving 
their organizational competitiveness in 
order to compete in the global market

• Majority of companies have developing 
different technologies which requires 
effective integration of the key variables 
and a user-friendly interface in order to 
achieve world class manufacturing and to 
survive in the long run
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• Mechatronics is the combination of 
mechanical engineering, 
–electronic engineering, 
–computer engineering, 
–software engineering, 
–control engineering, and 
–systems design engineering

in order to design and manufacture 
useful products
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Primer gyroscope
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• Methodology to integrate the lean 
manufacturing principles and the software 
based mechatronics systems in their factory 
premises for taking necessary steps to 
reduce the experimental cost, 
internal cost and 
improve the customer satisfaction

• The lean manufacturing tools and 
techniques are used to identify the 
existing wastages, problems, 
suggestions for improvements …
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• The software based mechatronics approach 
is used to predict and analyze the relevant 
data pertaining to the same

• The usefulness of this approach is not only 
applicable for pump manufacturing 
industries but also various industrial 
segments, which would enable to cater the 
current and future customer demanding 
needs
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Review of Economic Dynamics, 
2013

• Trade and market selection: 
Evidence from manufacturing plants in

• … examine the link between trade liberalization and aggregate 
productivity, with a focus on improved market selection resulting from 
a reduction in trade barriers and in the dispersion of these barriers 
across producers. An additional advantage of our analysis is that our 
TFP measure does not include demand and price effects. 
We find that reduced trade protection makes plant survival 
depend more closely on productivity. 
Using a dynamic simulation, we find that 
enhanced selection increases 
aggregate productivity substantially.
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Intternattiionall Journall off Industtriiall 
Engiineeriing & Producttiion Research, 2014

• Two-Stage Hybrid Flowshop Scheduling Problem
with Serial Batching

• As industries are facing increasingly competitive 
situations, many classical manufacturing
systems shift to novel environments such as 
hybrid flow shop in which a combination of flow
shop and parallel machines operates together.

• … genetic algorithm is developed to give near 
optimal solutions

17Metode istraživanja



Intternattiionall Journall off Industtriiall 
Engiineeriing & Producttiion Research, 2014

• A Multi Objective Optimization Model for 
Redundancy Allocation Problems in Series-
Parallel Systems with Repairable Components

• … propose an optimization model for determining the 
structure of a series-parallel system. … the main 
contribution … to expand the redundancy allocation 
parallel problems to systems that have repairable 
components. … two objectives: maximizing the system 
mean time to first failure and minimizing the total cost
of the system. … Competitive Algorithm …
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eKNOW 2012 : The 4th Int. Conf. on 
Information, Process, & Knowledge Management

• Self-Learning Monitoring & Control of Manufacturing 
Processes Based on Rule Induction & Event Processing 
Design for Manufacturing

• Introduction
• Problem description
• State-of-the-art
• Approach for self-learning 

monitoring & control
• Industrial case study
• Conclusion & future work
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eKNOW 2012 : 
Information, Process, & 

Knowledge 
Management



Knowledge-based system for 
collaborative process specification

• Problem: In past decades, enterprises could 
operate alone in relatively stable and predictable 
environments

• The distribution of information and the exponential 
emergence of new technologies have started to 
erode the stability of this environment

• Operating in such environments is becoming 
increasingly more difficult
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Knowledge-based system for 
collaborative process specification

• Problems
• erode the stability of the environment
• market is more open and globalized
• small and medium-sized enterprises (SMEs), are 

facing competition from large organizations for 
market share and profits in business

• The capacity of enterprises to collaborate or 
interact with their partners is a crucial factor for 
their development and their ability to survive
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Knowledge-based system for 
collaborative process specification

• Solution
• enterprises require the agility to be able to operate 

under such pressures
• started developing and establishing more and more 

collaborative projects in response to various 
challenges
– complementary skills
– platforms for group buying
– maintain the inter-enterprise relationships
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• The Semantic Web provides a common framework 
that allows data to be shared and reused across 
application, enterprise, and community boundaries

• The idea of knowledge representation (KR) from 
artificial intelligence (AI) to be useful on Web. 
These included languages based on HTML, XML, 
and various frame-based KR languages and 
knowledge acquisition approaches

• Web Ontology Language (OWL) is a family of 
knowledge representation languages for authoring 
ontologies - RDF/XML serializations for the Semantic Web
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• The Resource Description Framework RDF 
is a family of World Wide Web Consortium W3C 
specifications originally designed 
as a metadata data model. 
It has come to be used as a general method for 
conceptual description or 
modeling of information that is 
implemented in web resources, 
using a variety of syntax formats

• Extensible Markup Language XML defines a set 
of rules for encoding documents in a format that is 
both human-readable and machine-readable
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A review of simulation-based intelligent decision 
support system architecture for the adaptive control 

of flexible manufacturing systems

• … system for reactive scheduling decision-making in FMS 
Model-based approach for component simulation 
development Automatic simulation model for 
simulation-based real-time shop floor control Knowledge-
based support for simulation analysis of manufacturing 
cells Object … 26Metode istraživanja



Development of a simulation-based decision 
support system for controlling stochastic flexible 

job shop manufacturing systems

• a simulation-based decision support system (DSS) to 
production control of a stochastic flexible job shop 
(SFJS) manufacturing system

• The model is validated by some benchmark test problems
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Toward a knowledge-based theory of the firm
Theories of the firm are conceptualizations and models of 
business enterprises which explain and predict their structure
and behaviors. Although economists use the term theory of the 
firm in its singular form, there is no single, multipurpose theory7320 пута наведен
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A Rapid Review Method for Extremely Large Corpora. 
of Literature: Applications to the domains of Modelling, 

Simulation, & Management

• CiteSpace is a freely available Java application for 
visualizing and analyzing trends and patterns in scientific 
literature
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SchematicSolver - Symbolic Signal Processing
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A Component Based Reconfigurable
Manufacturing Execution System

• … With reference to the configuration idea set forth in the 
field of industrial control system and taking full 
advantage of workflow and Multi-agents, this paper puts 
forward a Component Based Reconfigurable 
Manufacturing Execution System (CBRMES).… 
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Ontology-based Reconfiguration Agent for Intelligent 
Mechatronic Systems in Flexible Manufacturing

• This paper proposes an approach to achieving fast 
reconfiguration of modular manufacturing systems, 
based on an ontology-based reconfiguration agent. 

• The agent uses ontological knowledge of the 
manufacturing environment for the purpose of 
reconfiguration without human intervention. 

• The current mass customization era requires 
increased flexibility and agility in the manufacturing 
systems to adapt changes in manufacturing requirements 
and environments..… 
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Automated knowledge based filter synthesis using 
modified Legendre approximation and optimization of 

summed sensitivity

34
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Automated building knowledge 
• Automated synthesis 
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Usage of knowledge 
• Synthesized the sixth-order filter
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Usage of knowledge 
• Synthesized the sixth-order filter
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Napredni proizvodno-tehnički sistemi 
Podrška proizvodnim sistemima - I deo
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Verification
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Estimate value of p in terms of the number of observed 
objects n
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Number of exact bits of estimated p vs. number iterations k
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Graphical presentation of the trinomial distribution 
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Autori
• Ko je sve autor?
• Koliko autora?
• Zahvalnica?
• Tehnička obrada, prevod, …. 
• Ko je vlasnik rezultata, ko finansira, copyright?
• Urednici, pristrasnost, naklonost, favoriti? 
• Recenzenti – ne odavati pre objavljivanja, 

konflikt interesa?  
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Ova prezentacija je nekomercijalna. 
Slajdovi mogu da sadrže materijale preuzete sa Interneta, 
stručne i naučne građe, koji su zaštićeni Zakonom o 
autorskim i srodnim pravima. 
Ova prezentacija se može koristiti samo privremeno 
tokom usmenog izlaganja nastavnika u cilju informisanja i 
upućivanja studenata na dalji stručni, istraživački i naučni 
rad i u druge svrhe se ne sme koristiti –
Član 44 - Dozvoljeno je bez dozvole autora i bez plaćanja 
autorske naknade za nekomercijalne svrhe nastave: 
(1) javno izvođenje ili predstavljanje objavljenih dela 
u obliku neposrednog poučavanja na nastavi; 
- ZAKON O AUTORSKOM I SRODNIM PRAVIMA 
("Sl. glasnik RS", br. 104/2009 i 99/2011)

Profesor dr Miroslav Lutovac
mlutovac@viser.edu.rs
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