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Univ. Prof. Dr. phil. Dr. habil. rer. oec         
Wolfgang Rohrbach      UDK 368.1.025:007.52 

DIE ROLLE DER KÜNSTLICHEN INTELLIGENZ IM 
VERSICHERUNGSBETRIEB 

Abstract 

In the insurance industry, there are a variety of manual tasks that can be fully automated with 
the help of artificial intelligence (AI), especially machine learning. Furthermore, due to the 
large amount of data, the insurance industry is particularly suitable for the use of AI 
technologies for document processing, chatbots, fraud detection or for creating personalized 
tariffs. In an expert report by the management and consulting institute "Cassini Consulting" on 
the topic "The future of the insurance industry 2030 - success factors" it is determined, among 
other things: 1)  
With the use of AI and new technologies, "the entire finance and insurance industry will change 
fundamentally in the next ten years." Artificial intelligence is also accompanied by enormous 
societal changes and challenges in data protection. Legislators and software companies are 
dealing with these "dark sides" of AI in detail and have developed ethical principles with which 
the introduction and development of AI components should be coordinated. The overarching 
goal is to “improve the way the global economy works and people’s lives.” 

In der Versicherungsbranche gibt es eine Vielzahl an manuellen Aufgaben, welche mithilfe 
von künstlicher Intelligenz (KI), insbesondere maschinellem Lernen völlig automatisiert 
werden können. Weiters eignet sich die Versicherungsbranche aufgrund der 
großen Datenbestände besonders für den Einsatz von KI-Technologien zur 
Dokumentenverarbeitung, Chatbots, Betrugserkennung oder zur Erstellung personalisierter 
Tarife. In einer Expertise des Management- und Beratungsinstituts "Cassini Consulting" zum 
Thema "Die Zukunft der Versicherungsbranche 2030 -Erfolgsfaktoren" wird u.a. festgestellt: 
1)  
Mit dem Einsatz von KI und neuen Technologien "wird sich die gesamte Finanz- und 
Versicherungswirtschaft in den kommenden zehn Jahren grundlegend verändern." Künstliche 
Intelligenz geht auch mit enormen gesellschaftlichen Veränderungen und Herausforderungen 
beim Datenschutz einher. Mit diesen „Schattenseiten“ der KI beschäftigen sich Gesetzgeber 
und Softwarekonzerne eingehend und haben ethische Grundsätze entwickelt, mit denen die 
Einführung und Entwicklung von KI-Komponenten koordiniert werden soll. Das 
übergeordnete Ziel ist es hierbei „die Abläufe der weltweiten Wirtschaft und das Leben der 
Menschen zu verbessern“. 

Schlüsselwörter: Chatbot, Deep Learning, Emotional Decoding, Ethische 
Grundsätze, Künstliche Intelligenz, Machine Learning, Spracherkennung, 
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1. Einleitung 
 
Die klassische Versicherung ist ein "Kind" der Aufklärung und des in der Folge immer stärker 
in Erscheinung getretenen technischen Fortschritts. Dieser verändert(e)  die Art und Weise,  
wie der Mensch Produkte herstellt.  
Der Schritt zu einer Produktionstechnologie, die sich weitgehend von der vorhergehenden 
unterscheidet, wird als industrielle Revolution bezeichnet. 2) 
Durch neue Produktionstechnologien ändern sich aber auch Arbeitsbedingungen und 
Lebensweise der Menschen grundlegend. 3) 
Der Versicherungsschutz muss dabei entsprechend angepasst werden. In der europäischen 
Wirtschafts- und Sozialgeschichte werden vier Industrielle Revolutionen unterschieden, die 
weitgehende Auswirkungen auf das Versicherungswesen hatten. 4) 
 
Im Zeitraum von der Ersten bis zur Vierten Industriellen Revolution (18. bis 21Jh) entwickelte 
sich  das Versicherungswesen  stufenweise zu einem so wichtigen in das Leben der Menschen 
eingreifenden Wirtschaftsfaktor, dass heute  kein Staat mehr ohne Versicherung auskommt. 5) 
 
In der modernen Versicherungsbranche gibt es eine Vielzahl an manuellen Aufgaben, welche 
mithilfe von künstlicher Intelligenz und maschinellem Lernen völlig automatisiert werden 
können. Bislang dienten diese Technologien zur Bewältigung einfacher Aufgaben, doch 
nunmehr wird die künstliche Intelligenz immer mehr in die Lage versetzt, auch komplexe 
Problemlösungen darzustellen.  

Dabei eignet sich die Versicherungsbranche aufgrund der riesigen Datenbestände besonders 
für den Einsatz von KI. und Technologien zur Dokumentenverarbeitung, Chatbots, 
Betrugserkennung oder zur Erstellung personalisierter Tarife. 6) 

2. Was ist künstliche Intelligenz 

Künstliche Intelligenz (kurz KI) ist eine Disziplin der Informatik. Sie beschäftigt sich mit 
Methoden, die es Maschinen (Computern) ermöglichen, menschenähnliche 
Intelligenzleistungen zu erbringen. 7) 

Künstliche Intelligenz umfasst daher nicht nur Aspekte der Informationstechnologie, sondern 
wird auch durch Psychologie, Neurowissenschaften, Linguistik, 
Kommunikationswissenschaften, Mathematik und Philosophie geprägt. 8) 

Künstliche Intelligenz (KI) ist ein Oberbegriff, der alle eingesetzten Technologien zur 
Erbringung von Intelligenzleistungen zusammenfasst. Unter diesen Oberbegriff fallen 

-das maschinelle Lernen oder Machine Learning, das Verarbeiten natürlicher Sprache (NLP – 
Natural Language Process  ing. Pro-  und Deep Learning. 9) 
 Machine Learning ist ein Teilgebiet der KI. Deep Learning wiederum ist ein Teilbereich von 
"Machine Learning". 
Die Informatik kann in diesem Netzwerk eher als Mittel zum Zweck betrachtet werden. Sie 
bringt die Forschungsbereiche zusammen und ermöglicht ihre Umsetzung. 
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Auf diese Weise wird der Algorithmus von Datensatz zu Datensatz „intelligenter“, bis er seine 
Aufgabe schließlich eigenständig wahrnehmen kann. 

2.1. Machine Learning 

Machine Learning, zu Deutsch „Maschinelles Lernen“, beschreibt mathematische Methoden, 
die es Maschinen ermöglichen, selbstständig Wissen aus Erfahrungswerten zu generieren, ohne 
sie vorher dafür komplett zu programmieren. 10) 

Aus technischer Sicht werden beim Machine Learning nur anfangs Programme eingesetzt, die 
bestimmte Gesetzmäßigkeiten und Muster in Daten aufgrund selbstlernender Algorithmen 
eigenständig erkennen können. Hierfür muss die Software zunächst mit umfangreichen Daten 
versorgt werden. In der Entwicklungsphase sorgt ein Programmierer dafür, dass das Machine-
Learning-Modell fortlaufend angepasst und optimiert wird. 11) 

Auf diese Weise wird der Algorithmus von Datensatz zu Datensatz „intelligenter“, bis er seine 
Aufgabe schließlich eigenständig wahrnehmen kann. 

Die wesentlichen für die Versicherungsbranche relevanten Ziele des Machine Learning sind 

-Zusammenhänge zu erkennen, 

-Daten intelligent auch mit Beständen aus Partnerbranchen zu verknüpfen, 

-Rückschlüsse zu ziehen 

-und präzise Vorhersagen zu realisieren.12) 
 
 
Im Business-Umfeld besitzen Maschine Learning-Anwendungen das Potenzial, Mitarbeiter 
von langwierigen, unproduktiven Tätigkeiten zu entlasten. Dadurch werden Ressourcen für 
neue Bereiche geschaffen und die Arbeit wird effizienter sowie wirtschaftlicher. 
So kann die lernende Software zum Beispiel Papierdokumente eigenständig scannen, den Text 
erkennen, weitere Schritte veranlassen und die Archivierung organisieren.13) 

Die Spracherkennung auf Mobiltelefonen, Spam-Filter in E-Mail-Postfächern und auch die 
Gesichtserkennung im Rahmen der Fotoverwaltung werden in wesentlichen Teilen von 
Machine Learning-Algorithmen gesteuert. 14) 

2.2. Deep Learning 

Deep Learning ist ein Teilbereich von Machine Learning. Es handelt sich um eine spezielle 
Methode, die künstliche neuronale Netze und große Datenmengen nutzt, um besonders 
effizient zu lernen. Die Funktionsweise orientiert sich an Lernvorgängen des menschlichen 
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Gehirns. Basierend auf vorliegenden Informationen können entsprechende Systeme Erlerntes 
immer wieder mit neuen Inhalten verknüpfen und dadurch kontinuierlich dazulernen.15) 

Ab einem bestimmten Punkt ist die Maschine dann in der Lage, Prognosen zu liefern, 
eigenständig Entscheidungen zu treffen und diese zu hinterfragen. Ist das Ergebnis der 
Entscheidung nicht zufriedenstellend, so wird es in einem neuen Anlauf angepasst. Der Mensch 
greift in diesen Lernvorgang normalerweise nicht ein. Dies ist auch der wesentliche 
Unterschied zum Machine Learning.16) 

In Frage kommende Anwendungsbereiche für den Einsatz von künstlicher Intelligenz in der 
Versicherungsbranche sind:  

 Betrugserkennung, Erkennung von Anomalien, Personalisierung und Telematik-Tarife.  
 Bei der Implementierung von künstlicher Intelligenz ist auf Herausforderungen 

wie passende Datenquellen, Datensicherheit, Trainingsanforderungen und die fehlende 
ROI-Vorhersage zu achten. 

 Durch den Einsatz von KI sind neben Kosteneinsparungen, Cross-Selling Potentialen auch 
eine Steigerung der Kundenzufriedenheit zu erzielen.17) 

 

3. KI -    

Der Einsatz von künstlicher Intelligenz (KI) für Versicherungen wird immer beliebter. Dies 
liegt vor allem an der stetig wachsenden Menge an Daten die den 
Versicherungsunternehmen vorliegen. Doch was sind die konkreten Gründe für die hohe 
Bedeutsamkeit in der Versicherungsbranche. Es sind vor allem die nachstehenden 
drei Gegebenheiten. 

3.1. Hohes Automatisierungspotential: 

Innerhalb der Versicherungsbranche gibt es eine Vielzahl an manuellen Aufgaben, welche sich 
dazu eignen, völlig automatisiert betrieben zu werden. Das Unternehmen McKinsey schätzt, 
dass schon im Jahre 2025 ca. 25% des Arbeitsaufwands aufgrund von künstlicher 
Intelligenz und maschinellem Lernen automatisiert sind.18) 

3.2. Hohes Datenaufkommen:  

Den Versicherungsunternehmen liegen eine Vielzahl an Daten ihrer Nutzer vor. Dieses hohe 
Aufkommen an Daten kann vor allem zu einer besseren Preisgestaltung und einer damit 
verbundenen höheren Rentabilität führen. Zudem gehen Experten davon aus, dass die starke 
Vernetzung von Verbrauchergeräten wie Autos, Heimassistenten, Fitness-Tracker, 
Smartphones und Smartwatches zusätzlich zu einer Erhöhung des Datenaufkommens 
führen wird.19) 

In Zukunft wird diese wachsende Datenmenge dazu führen, dass Versicherungsunternehmen 
noch präziser und kundenbezogener agieren können. Somit 
entstehen unterschiedliche Tarife, bei denen risikoreichere Kunden mehr bezahlen müssen als 
Personen welche vorsichtiger sind. 20) 

14



 
3.3.  Kostenstruktur: 

Die wachsende Datenmenge führte dazu, dass Versicherer ihre jährlichen Einsparungen bis 
Ende 2023 vergleichsweise zum Jahresende 2019 um mehr als das Vierfache steigern 
konnten, da die KI in der Versicherungsbranche konsequent zum Einsatz kam. 21) 

  

In der Versicherungsbranche können durch Künstliche Intelligenz Optimierungen 
insbesondere in der Produktentwicklung. Verwaltung und im Vertrieb erzielt werden. Aber 
auch weitere Bereiche werden davon betroffen, wie die nachstehenden Passagen zeigen: 

4.1. Erkennung von Anomalien 

Die Erkennung von Anomalien innerhalb riesiger Datenmengen spielt schon heute in der 
Unternehmenswelt eine wesentliche Rolle. Dennoch unterschätzen etliche Unternehmen den 
Wert von Daten. Dies kann soweit führen, dass sowohl arbeitsrechtliche sowie geschäftliche 
Probleme daraus resultieren. Um die Datenqualität zu erhöhen, ist es sinnvoll, maschinelle 
Lernalgorithmen zu verwenden, welche den Prozess zur Erhöhung der Datenqualität 
unterstützen. Dabei werden große Datenbanken vorzugsweise auf Matching Probleme, Fehler 
und weitere Anomalien geprüft.   

Die daraus gewonnenen Erkenntnisse lassen sich im weiteren Schritt in bisherige Prozesse zur 
Qualitätssicherung etablieren.  22) 

4.2. Vertriebsoptimierung für Versicherungen 
 
Durch das riesige Angebot vieler Unternehmen, haben Kunden heutzutage den Wunsch, 
individuell angepasste Angebote zu erhalten. Zudem wird die (vom Kunden tolerierte) 
Zeitspanne für Unternehmen immer kürzer. Dadurch, dass der Kunde jederzeit die Möglichkeit 
hat zu einem anderen Anbieter zu wechseln, ist das Handeln in kurzer Zeit für 
Unternehmen von hoher Bedeutung. Werden die spezifischen Anforderungen und Wünsche 
ignoriert, so verlieren Unternehmen potentielle Kunden in kürzester Zeit. 23) 
Die Kundenbetreuung und Kommunikation wird also flexibler werden müssen – dies geschieht 
vor allem über Datenanalyse und -Auswertung und über datengetriebene Vertriebsimpulse. 
denn dadurch werden neue Service-/Produkt-Bausteine automatisch entwickelt und können 
gezielt in die Kundenbetreuung eingebunden werden. Auf Basis eines hohen Grades an 
Digitalisierung und Vernetzung entsteht ein hohes Maß an Kundenorientierung und -
zentrierung. Produktentwicklung, Vertrieb und Operation liegen im Einklang und bilden eine 
Exzellenz. 
Am Beispiel einer modifizierten Autoversicherung lässt sich leicht erkennen, wie diese 
datengestützte Vertriebsstrategie aussehen kann: Beim Autokauf wird eine Versicherung 
abgeschlossen, die im Auto verbaute KI erkennt dann die individuelle Fahrweise des 
Fahrzeughalters: Ist sie vorausschauend und vorsichtig, verringert sich der Tarif, ist die 
Fahrweise hingegen aggressiver, wird der Tarif auch hier entsprechend angepasst. 24) 

Eine andere, in Planung begriffene Innovationsvariante beschrieb der Vorstandsdirektor der 
Wüstenrot- Versicherung, Gerald Hasler. 
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Da sich das Fahrverhalten im Straßenverkehr verändert hat und immer mehr Menschen im 
städtischen Nahverkehr abwechslungsweise Motorräder, Roller, E.-Bike Fahrräder usw. 
anstelle ihres Autos verwenden, aber auch schon im Fernverkehr  selbstfahrende Autos, 
auch soll die in viele Tarife eingeteilte  und in summa dominierende Kraftfahrzeug- 
Haftpflichtversicherung durch eine Mobilitäts- Haftpflichtversicherung abgelöst werden. Diese 
neue Form wird nicht mehr am Objekt Kraftfahrzeug angebunden sein, sondern an der sich im 
Straßenverkehr bewegenden Person; egal ob dies mit Auto, Sharing -Fahrzeug, Motorrad, 
Roller oder E-Bike erfolgt. Mit anderen Worten, benötigen Einzelpersonen nicht mehr 
verschiedene Kfz-Polizzen, sondern kommen mit einer wegen des geringeren 
Verwaltungsaufwandes preiswerter gestalteten Polizze aus. Bei der Prämienbemessung 
spielen, Alter, Gesundheitszustand bzw. Flexibilität des Kunden und mit dem jeweiligen 
Fahrzeug zurückgelegte Strecken eine Rolle. 24 A) 

 
4.3. Personalisierung  
 
Mittels künstlicher Intelligenz ist es für Unternehmen der Versicherungsbranche möglich, 
Risiken umfassender und schneller zu identifizieren. Dies liegt vor allem daran, dass im 
Rahmen der immer größer werden Datenmengen (“Big Data”), eine völlige Personalisierung 
des Kunden möglich ist.  
Personalisierung in der Versicherungsbranche bedeutet: das richtige Angebot zur richtigen Zeit 
im richtigen Kanal. 
In der Praxis eignet sich diese personalisierte Ansicht eines Kunden, um innerhalb der Daten 
individuelle Eigenschaften und Risiken eines Kunden zu erkennen. Unternehmen haben 
dadurch die Möglichkeit, unterschiedliche Prämien festzulegen. Dabei wird die Festlegung und 
Höhe der Prämie vor allem durch Kriterien wie der Bewegungsgewohnheit oder dem 
allgemeinen Gesundheitsprofil bestimmt. 25) 
Grundlegend besteht dabei das Ziel, herauszufinden, inwieweit ein Kunde zum Erhalt seiner 
Gesundheit beiträgt, wodurch sich das Risiko einer Erkrankung vermindert oder erhöht. Zudem 
erhält der Kunde dabei den Vorteil, dass dieser nur den Teil der Versicherungsabdeckung 
trägt, welchen er benötigt.  26) 
 
 
4.3.1. Kernthesen zur Umsetzung 
 
Damit Versicherer für die künftigen risikopolitischen Aufgaben gerüstet sind, sollten sie sich- 
meint Dirk Tangemann von Cassimi Consulting- an drei Kernthesen orientieren.: 
1. Es muss eine einfache, nachhaltige und attraktive Nutzerreise entwickelt werden, die für alle 
relevanten Stakeholder gemeinsame Werte schafft. 
 
2. Die Nähe zum Nutzer / Kunden und die Geschwindigkeit der Datennutzung entscheidet 
maßgeblich über den wirtschaftlichen Erfolg. 
 
3. Es geht nicht um die Technologie selbst, sondern um den Nutzen der Technologie für den 
Menschen. 27) 
Dazu muss ein Umdenken auf breiter Ebene erfolgen: 
Ein kundenorientiertes Mindset wird zu einem nutzerorientierten Mindset. 
Ebenso wie das Traditionelle Denken (Mindset 1.0) vom Digitalen Denken abgelöst wurde 
(Mindset 2.0), befinden wir uns heute bereits im Intermediellen Denken (Mindset 3.0) und 
entwickeln uns im Zukunftsorientierten Denken (Mindset 4.0)   
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In diesem zukunftsorientierten Mindset werden Serviceprozesse durch ein co-kreatives und 
interdisziplinäres Vorgehen entwickelt, sodass die Bedürfnisse aller Stakeholder mit 
einbezogen werden. IOT und KI werden ganz selbstverständlich Teil der Smarten Ökosysteme, 
in denen flexible und personalisierte Produkte und Services nutzerzentriert entwickelt und 
angeboten werden – auf allen Kanälen, zu jeder Zeit und immer verfügbar. Das Internet of 
Things (IoT) ist die Bezeichnung für das Netzwerk physischer Objekte („Things“), die mit 
Sensoren, Software und anderer Technologie ausgestattet sind, um diese mit anderen Geräten 
und Systemen über das Internet zu vernetzen, sodass zwischen den Objekten Daten 
ausgetauscht werden können. 
Denn gerade die Nähe zum Nutzer/zur Nutzerin und die Geschwindigkeit der Datennutzung 
entscheidet über den wirtschaftlichen Erfolg der Versicherungen der Zukunft. 28) 
 
 
4.4. Churn  
 
Churn Prediction, auch Abwanderungsvorhersage genannt, ist eine Vorausanalyse. Sie gibt 
Aufschluss darüber, welche Kunden gefährdet sind abzuwandern. Dadurch ermöglicht sie es, 
gezielte Maßnahmen zur Kündigerprävention von hoher Effektivität und Effizienz zu treffen. 
Diese Vorhersage basiert auf den Algorithmen maschinellen Lernens und Künstlicher 
Intelligenz, die Kundendaten nutzen, um die Abwanderung für die Zukunft vorherzusagen. 29) 
Mit der Abwanderung von Kunden gehen signifikante finanzielle Verluste einher. Je höher die 
Zahl der Kündiger und somit die Churn Rate ist, desto spürbarer wird dieser Verlust. Hinzu 
kommt, dass es deutlich teurer ist, neue Kunden dazu zu gewinnen, als Maßnahmen und 
Kampagnen zur Reaktivierung auszuspielen. 
 
Durch den Einsatz von Churn Prediction können Unternehmen in Verbindung mit Machine 
Learning gezielter handeln. Mithilfe von Data Mining und maschinellem Lernen lässt sich eine 
Analyse vergangener sowie aktueller Kundendaten gewährleisten, wodurch 
potentielle Störungen der Kundenzufriedenheit identifizierbar sind. 30) 
Churn Prediction in der Versicherungsbranche kann dabei helfen Kündiger frühzeitig zu 
erkennen. 
Um diese potentiellen Störungen der Kundenzufriedenheit aufzuspüren, identifiziert man 
gemeinsame Verhaltensmuster derjenigen Kunden, die das Unternehmen bereits verlassen 
haben. Mithilfe dieser Muster kann im folgenden Schritt, zukünftiges Verhalten anhand 
solcher Muster mittels Machine Learning abgeglichen werden. 31) 
 
4.5. Betrugserkennung für Versicherungen 
 
Allein dadurch, dass man in der EU- Schadens- sowie Unfallversicherung jährlich 50 
Milliarden Euro Schadensleistungen erbringt, ist eine Identifizierung von 
betrügerischem Verhalten umso wichtiger. Experten gehen davon aus, dass ca. 10 Prozent der 
jährlich anfallenden Summe auf betrügerisches Handeln 
zurückzuführen ist. Versicherungsunternehmen liegen heutzutage durch die fortschreitende 
Digitalisierung immer mehr Informationen entlang des Schadenprozesses vor. 32) 
Dies ermöglicht es den Unternehmen, verschiedenen Ansätze zur Identifizierung von 
betrügerischem Handeln fundamental zu verbessern. Die Anwendung neuer Methoden aus den 
Bereichen künstliche Intelligenz und maschinellem Lernen bieten die 
Möglichkeit, Algorithmus-basiert aus vorliegenden Daten zu lernen. Im Anschluss verwendet 
man diese zur Minimierung weiterer Betrugshandlungen. 33) 
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4.5.1. Wie KI  
 
Wie sich mit einer Lebensversicherung Geld waschen lässt? Indem man am Anfang 
ungewöhnlich viel Geld einzahlt, den Wohnsitz kurz nach Vertragsabschluss ins Ausland verlegt, 

 veranlasst. 
Auffällig ist auch, wenn der Vertrag vorzeitig aufgelöst wird, selbst wenn dabei signifikante 
Verluste oder erhebliche Steuernachteile entstehen, die dem Nutznießer offensichtlich 
gleichgültig sind. 34) 
 

 
 
Die künstliche Intelligenz bietet vor allem Kunden die Möglichkeit, Unfallschäden schnell und 
einfach zu ermitteln. Dazu muss der Kunde lediglich ein einfaches Foto des 
Schadens vom Unfallort bei der Versicherung einreichen. Im weiteren Schritt prüfen 
Technologien der Bildforensik sowie Bildanalyse die Echtheit des Bildes bzw. Schadens.   
Um möglicherweise Schadenserweiterungen durch manipulative Nachbearbeitung des Bildes 
entgegenzuwirken, eignen sich Verfahren der künstlichen Intelligenz. Zudem lernen die auf 
künstlicher Intelligenz basierenden Programme, mit welch einem Reparaturaufwand des 
Schadens zu rechnen ist. 35) 
In der Praxis bietet schon heutzutage das Versicherungsunternehmen Allianz dem Kunden die 
Möglichkeit, mittels einer App namens “Allianz Schaden Express”, Fotos von Schäden 
einzureichen. Binnen Stunden werden daraufhin Information sowie eine Reparaturfreigabe für 
den Kunden bereitgestellt. 36) 
 
4.7. Telematik-Tarife 
 
Der Begriff “Telematik-Tarif” beschreibt, dass die individuelle Vorsicht einzelner Kunden, zu 
unterschiedlichen Versicherungs-Beiträgen führt. Telematik, ein Kunstwort aus 
Telekommunikation und Informatik, verbindet diese beiden Bereiche miteinander.   
In der Praxis wird dabei Fahrverhalten eines Kunden analysiert, wodurch ein Risikoprofil 
erstellt wird. Dieses Risikoprofil hat einen maßgeblichen Einfluss auf den 
Versicherungsbeitrag. Prinzipiell geht es also darum, dass das Versicherungsunternehmen 
Fahrdaten eines Versicherungsnehmers erfasst, analysiert und auswertet. 37) 
Diese Daten werden dem Fahrer anschließend in einer App angezeigt, sodass dieser die 
Möglichkeit hat, sein Verhalten entsprechend anzupassen. Möglich ist dies vor allem durch die 
Einführung des neuen 5G-Mobilfunkstandards und dem Einsatz von künstlicher Intelligenz mit 
dessen Hilfe Daten noch schneller über das weltweite Netz übermittelt werden können. Zudem 
ergibt sich für den Kunden der Vorteil, dass dieser Rabatte bekommen kann. Wer 
also vorrausschauend fährt und sich an die Geschwindigkeitsbegrenzung hält, zahlt im Prinzip 
eine geringere Prämie. 38) 
 

 
 
Ein Chatbot ist eine Anwendung, die Künstliche Intelligenz verwendet, um sich mit Menschen 
in natürlicher Sprache zu unterhalten. Benutzer können Fragen stellen, auf welche das System 
in natürlicher Sprache antwortet. Er kann Texteingabe, Audioeingabe oder beides unterstützen. 
39) 
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Die Begriffe Chatbot, virtueller Assistent und Konversationsagent werden manchmal als 
Synonyme verwendet. Chatbots unterstützen tendenziell einfachere Unterhaltungen und 
individuellere. 
Innerhalb der Versicherungsbranche versuchen viele Unternehmen wegen des steigenden 
Kostendrucks und der Erschaffung neuartiger Innovationen, Chatbots zur verbesserten 
Kundenansprache zu nutzen. Dabei besteht einerseits das Ziel den Kundenservice zu 
verbessern und andererseits Kosten zu senken. Daher etablieren schon heute viele 
Versicherungsunternehmen durch künstliche Intelligenz gestützte Chatbots auf ihrer Website.   
Dies kommt vor allem Versicherern zugute, die täglich mit einem hohen Anfragevolumen der 
Kunden zu kämpfen haben. Hierbei helfen Chatbots die verschiedenen Anliegen des 
Kundenstamms ohne Wartezeit rund um die Uhr zu bearbeiten. Zudem werden die 
Beschäftigten entlastet und können diesen Arbeitsaufwand in andere Unternehmensbereiche 
investieren. 40) 
 
4.9. Digitale Versicherungsberater 
 
Vorerst kamen sogenannte “Robo Adviser” erstmalig in der Finanzbranche zum Einsatz. 
Mittlerweile nutzen auch große Unternehmen der Versicherungsbranche diese Technologien, 
welche als digitale Berater dienen sollen. Diese haben die Aufgabe, den Risikostatus sowie 
Versorgungsgrad eines potentiellen Kunden zu erkennen. Anschließend vergleicht der digitale 
Berater, inwieweit alternative Produkte auf dem Markt vorliegen.   
Somit erhält der Kunde ein qualitatives und weitreichendes Angebot und kann entsprechend 
seinen Wünschen auswählen. Dennoch soll dies lediglich ein 
Ansatz zur Entscheidungsfindung darstellen. Für den Abschluss sowie die Beratung ist 
zusätzlich ein persönlicher Kontakt entscheidend. 41) 
 

 
 
Jährlich werden weltweit Sachschäden durch Hurrikans, Erbeben, Überschwemmungen oder 
Brände in Milliardenhöhe generiert. Das Unternehmen Munich Re hat es sich deshalb zur 
Aufgabe gemacht, unter dem Namen “Remote Industries” ein Tool zur Identifizierung von 
Hurrikans zu entwickeln. 42)  
Dabei greift das Programm auf Luftbildaufnahmen, Computervision sowie maschinelles 
Lernen zurück. Es besteht das Ziel, Versicherungsträgern ein Verfahren zu bieten, welches zur 
schnellen und einfachen Schadenbearbeitung in Bezug auf Hurrikans 
und Tornados beiträgt. Durch hochauflösende Bilder der Luftfahrt ist das System in der Lage, 
wenige Tage vor dem Eintreffen des Hurrikans eine Vorhersage über die Wahrscheinlichkeit 
von Sachschäden zu liefern. Zudem lassen sich auf Basis dieser Informationen verschiedenen 
Präventionsmaßnahmen zur Regulierung der Schäden einleiten. 43) 
 
 

 
 
Im Zusammenhang mit künstlicher Intelligenz ergeben sich mehrere ethische Dilemmata. So 
ist kritisch zu hinterfragen, ob Entscheidungen von autonomen Maschinen möglicherweise 
eine Bedrohung für den freien Willen und das Übernehmen von Verantwortung darstellen. 
Zudem können Entwickler KI-Software mit Tendenzen versehen, die etwa zum Ausschluss 
von Personen oder zur Diskriminierung führen. Besonders problematisch ist dieser Umstand, 
wenn diese Tendenzen im Rahmen von Machine Learning unbeabsichtigt entstehen. Weiterhin 
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besteht das Risiko, dass sich Menschen über Algorithmen profilieren. Hierdurch könnte der 
kulturelle und politische Pluralismus in Gefahr geraten. 44). 
Darüber hinaus benötigen KI-Systeme riesige Datenmengen, um Lernvorgänge sinnvoll 
durchlaufen zu können. Hierzu zählen auch personenbezogene Daten. Die geltenden 
Datenschutzgesetze stehen hierzu in krassem Gegensatz. Die große Menge an Informationen 
birgt jedoch noch weitere Herausforderungen. So ist es bisweilen schwierig, korrekte und 
fehlerfreie Informationen herauszufiltern. Ist die Datenbasis nicht zweifelsfrei von hoher 
Qualität, kann Software-Ergebnissen und -Entscheidungen kein hohes Vertrauen geschenkt 
werden. 45) 
 
 
6 -  
 
Wenn Maschinen bestimmte Prozesse und Arbeitsabläufe in Unternehmen übernehmen, 
werden menschliche Ressourcen frei.  Das muss aber nicht zwangsläufig zu 
Jobverlusten führen, sondern dazu, dass Mitarbeitende neue Kompetenzen, Aufgaben und 
Rollen erhalten. 46) 
Schon seit einigen Jahren lässt sich beobachten, dass gerade für die jüngeren Generationen 
Themen wie Relevanz und Sinnhaftigkeit im Job, Persönlichkeitsentwicklung und 
Nachhaltigkeit besonders wichtig sind. Während Routinearbeiten künftig zum Großteil von 
Maschinen erledigt werden, sollten die Mitarbeiter/innen also in besonderer Weise gefördert, 
gefordert und mit relevanten und sinnhaften Aufgaben und Kompetenzen betraut werden. 47) 
Auch der Analyse und Beobachtung sozialer Strukturen im Team wird eine Schlüsselrolle 
zukommen. Hier liefern Tools wie das Emotional Decoding, also eine KI-getriebene Analyse 
von Emotionen und Stimmungsbildern innerhalb des Teams (siehe Kap. 5.1), wertvolle 
Hinweise an die Personalführung. Auf diese Weise kann die Kommunikation in Unternehmen 
transparenter und offener ablaufen – eine der Grundvoraussetzungen für eine neue werte-
getriebene Führungskultur. 47) 
 
6  
 
Der emotionale Zustand eines Menschen, der aus seiner Wahrnehmung, seinem Denken und 
Fühlen resultiert, kann von einer anderen Person nicht direkt beobachtet werden. Was wir 
beobachten, sind Symptome des emotionalen Zustandes der anderen Person, die von der 
Sprache bis zu Gesten (der Körpersprache) reichen. Insbesondere der Gesichtsausdruck 
(Mimik) ist eine sehr wichtige kommunikative Quelle in den zwischenmenschlichen 
Beziehungen. 
Welcher "stationäre Händler" hätte nicht gern mehr Wissen über die aktuellen Stimmungen 
der Kunden, die sich gerade in seinem Geschäft aufhalten? Der Wunsch erscheint umso 
dringlicher angesichts eines Onlinehandels, der mittels Data Mining meist deutlich mehr über 
seine Kunden weiß als die stationäre Konkurrenz. 48) 
Der Wissenschaftszweig, der diese Wissenslücke für stationäre Händler zu schließen 
verspricht, ist noch relativ jung, hat aber in den vergangenen Jahren   einen rasanten 
Aufschwung erlebt: Emotional Decoding oder auch Affektive Computing ist ein 
Studiengebiet innerhalb des Cognitive Computing und der künstlichen Intelligenz (KI), das 
sich mit dem Sammeln von Daten aus Gesichtern, Stimmen und Körpersprache beschäftigt, 
um menschliche Emotionen zu messen. 
Mit anderen Worten ist es eine (alt weitet: "Disziplin nennt sich die Disziplin, die mittels 
winziger Kamerasensoren Gesichter und Körpergesten dokumentiert und auf dieser Basis 
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qualifizierte Aussagen über Persönlichkeit und Stimmungen von Menschen zu treffen 
versucht. 49) 
Nach einer Studie des US-amerikanischen Psychologieprofessors Albert Mehrabian sind 
gesprochene  Worte  nur zu 7 % für den Gesamteindruck verantwortlich, den ein Mensch auf 
seinen Gesprächspartner macht. Zu 38 % zählt der Tonfall der Stimme und zu 55 % die 
Körpersprache. 
 
 
Pioniere auf diesem Feld in Mitteleuropa sind die Post, die in jüngster Vergangenheit in 
Dutzenden Filialen ein System zur Gesichtserkennung testete, und eine Supermarktkette bzw. 
die Metro-Tochter "Real." An Werbebildschirmen in Kassennähe hatte die Metro-Tochter im 
Herbst 2021 in etlichen Filialen Kameras installiert, die den Blickkontakt der Kunden 
aufzeichneten. Ermittelt wurden überdies Zeitpunkt und Dauer der Bildschirmbetrachtung, 
die Anzahl der Betrachter sowie ihr geschätztes Alter und das Geschlecht. Nach Angaben 
des Unternehmens wurden die erfassten Bilder für etwa 150 Millisekunden gespeichert und 
lediglich nicht-personenbezogene Metadaten vom tatsächlichen Bild übertragen. 50) 
Inzwischen hat Real den Test eingestellt. Vorausgegangen waren wochenlange Diskussionen 
in den Medien sowie Anzeigen von Datenschützern, nachdem das Vorgehen publik geworden 
war. In den Filialen der Deutschen Post setzt der Betreiber der umstrittenen Displays, das 
Augsburger Unternehmen Echion AG, den Testeinsatz fort. 51) 
In den Visionen der Softwareentwickler ist Kamerabeobachtung jedoch nur der Anfang: 
Durch die digitale Analyse von Puls, Atemrhythmus oder Stimmlage glauben sie den 
Gefühlszustand eines Menschen mittlerweile erkennen zu können. Während die Technologie 
aus Perspektive der Anwender mancherlei Hoffnung weckt, sind die Befürchtungen –  wie 
das Beispiel Real belegt – aufseiten der Ausgespähten jedoch groß: Mit Schlagzeilen wie 
„Sie blicken in dein Herz“ schlagen Medien Alarm und suggerieren, dass der gläserne 
Mensch nicht nur online, sondern auch im physischen Leben bald Realität werden könnte. 
52) 
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ZNANJA  
   

 
 

 
 
Savremeno upravljanje lokalnom zajednicom se bazira na razvijanju osnovnog strateškog 
dokumenta koji predstavlja temelj za planiranje razvoja te lokale zajednice. Strategijom razvoja 
kao osnovnim strateškim dokumentom se definišu svi ciljevi i mjere razvoja lokalne zajednice. 
U radu polazimo od premise da je za realizaciju ovog strateškog dokumenta potrebno je imati 

  
znanja pri implementaciji strateškog planiranja lokalnim razvojem u Bosni i Hercegovini. Cilj 

znanja 
upravljanje lokalnim razvojem. korišteni su 
literatura i  

 kakva je situacija trenutno u lokalnim 
zajednicama u Bosni i Hercegovini. Re  pokazali su da 

a imaju jako bitnu ulogu i na implementaciju strateškog planiranja 
 da se neprestano obrazuje i 

usavršava vlastita znanja i sposobnosti. 
 

: strategije 
 

 
 

 
 

local development. Scientific and professi
instrument in order to learn about trends and information about key elements. Qualitative 

Bosnia and Herzegovina. T
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e-mail: aleksandar.grubor@ef.uns.ac.rs  
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-ekonomske transformacije na globalnom nivou sve 

više se javlja potreba dobre saradnje 
osnov za izgradnju lokalnog ra
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i razvoja. ori za 

 

 znanja 
 

 

Nedostatak znanja i 

o uspješnoj implementaciji u skladu sa standardima kvaliteta i isplativosti.  
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U teorijskom dijelu rada kao izvori podataka korišteni su uglavnom sekundarni podaci koji 
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upravljanju lokanim razvojem kroz sve njegove etape. Rezultati empirijsko

.4  
 

1.  
 

arakteristike lokalnog 
posmatrano teorijski i sa osvrtom na 

ijske osnove znanja men arakteristike 
. 

 
1.1. lokalnog razvoja 

 

o za 

samostaln Lokalni razvoj se 
se a koji 

posljedica svojev
5 

lokalne zajednice i pojedince koji njom rukovode. Strategija lokalnog razvoja promovira 

 Transformacije u svijetu su 

ljudi i dobara.  
 

administrativne i spoljnotrgovinske barijere su razlozi sporog ekonomskog razvoja i lošeg 

vnim 
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Hercegovini.7 Traganje za razlozima postojanja razlika u nivou razvoja dovelo je do stvaranja 

ek
 

 

regije i gradova  

 
 

1.2.  
 

a se 
 

 
 

strategije 

odnosno entitetskim zakonima o razvojnom planiranju i upravljanju razvojem. U odluci organa 
da je proces planiranja lokalnog 

entiteta osigurava da je strategija lok

podrazumijeva donošenje odluke o izradi strateškog dokumenta. 

 
 

socio-

opština i gradova. 9 

                                                           
7 
fakultet. 
 

-  
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upravljan

strateškog dokumenta koji se priprema. Od nosioca izrade strateškog doku

upravljanje razvojem. Nakon odabranog modela za upravljanj prijedlog 

primjer 
dnovanje i izvještavanje o strateškom 

dokumentu. 
 

1.3.  
 
U savremenom poslovnom svijetu  efikasno probiti na 

 konkurentnu prednost. Znanje 
se prije svega odnosi na sposobnost 

ava organizacijama da kombinovanjem 
resursa na nov   konkurentsku prednost 

 strateškog resursa u savremenim 
uslovima je r  

 

moraju biti fleksibilniji kako bi lakše mogli da se prilagode tim promjenama. Ova fleksibilnost 

.  nivoima 

posao.  
 

er mora 
posjedovati uslov 11 
 
U tom smislu potrebno je istaknuti zapravo najpoznatiju 

a razvijenu davne 1955. godine kojom se navodi kako se ona mogu podijeliti u tri 
kate  

 znanja i vještine.  
 
 
                                                           

  
11 -  
 

 -  
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1.4.  
 
Upravljanje lokalnim razvojem podrazumijeva proaktivan i odgovoran pristup korištenju 

 misije lokalne 

jenost jedinice za operativno upravljanje 

drugim akterima u lokalnoj zajednici i izvan nje.  
 

ivno zadovoljenje potreba korisnika. Opšte je 

oraju imati konceptualna znanja. 

  
 

kompetencije u odn
kompetencije.14 

 
da posjeduju.15 

 
 
 

 
 

lokalne zajednice u Bosni i Hercegovini 
 

administrativna jed

u kojima smo anketirali 
lokalnog razvoja zajednice. 
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14 

-174. 
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teritorijalnim jedinicama i prema podacima iz organiza

 
 

samouprave Bosne i Hercegovine da b

odluka za planiranje lokalnog razvoja. 
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ispitanika. 

 
 

 
 

Rezultat najviše ispitanika 

anika dolazi sa 
 na pitanje kojem entitetu pripada 

organizacija iz koje dolazite
 koje ne pripadaju niti jednom 

 

 
 

indikatoru 
smo koristili 
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ostalim pitanjima. Kod indikatora za nezavi

 

a li je potrebno da 
 

 
 

 
  

ndikatoru implementacija strateškog upravljanja unutar zavisne 
varijable je posmatran sa šest pitanja  Ocjenu 1 je dao jedan 

je najmanje ocjena 4 dato 
je 

je najmanje 
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na indikator realizacije uspješnosti pokazuje da kod dvije osnovne karakteristike ispitanika 
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om i na implementaciju strateškog upravljanja lokalnim razvojem u 
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U radu su predstavljen neki od teoretskih stajališta iz dostupne literature o nekim aspektima 
inteligencije sa stajališta rasvjetljavanja dilema koje stoje pred njezinim suvremenim 

razvojem. Odavno je u djelima velikim mislilaca prisutna ideja o izgradnji mozga,  
sposobna percipirati, razumijevati i 

-tehnološki prostor sa širokim spektrom primjena, 

 i planiranja i  i procesa. 
procesima 

proizvodnje, ali i  i djelotvornom donošenju kvalitetnih odluka. Ipak, 
– 

motivacije, ispoljavanju kreativnosti i  i 
 

 
: inteligencija;  pri  

 
Summary 
 

available literature on some 

understanding and predicting has long 

overcome t

, especially in 
-making. 
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 i  i  

 

Uvod 

inteligencija  (VI) je naziv za znanstvenu disciplinu koja se bavi izgradnjom 
rskih sistema (John McCarthy, 

1956)2.  i  
inteligencija upotpunosti i najbolje opisuje ovu oblast 
osnovi imaju inteligentno ponašanje, ali ne 
pripa  

Od tada pa do danas je prisutna trka u primjeni VI  , po 
izjavama nekih naših 
banaliziraju skoriji napredak VI 

 i jednog psa: psa ti Jedno je sigurno: 
ne nazire se kraj napretka VI, njene upotrebe.  i mjesta VI u 
budu nosti civilizacije.  

roboti i ITC mašine rade neke ljudske poslove?  da a, robot 
upravlja robotima ili ljudima. U 
usredsrediti na neke od aspekata vezanih za VI, pojmovno, razvoj, primjene i nakon toga dati 
komentar stanja primjene VI   

 
 

inteligencija VI – -  McCarty-ja i 
o  putem programiranja  

 i sve više napreduje. 
 

  
 3 

 z
pak,  razumijevanju prirode inteligencije, tj. mjerenju generalne inteligencije koja 
se upotrebljava u  

posebno:4 
  
   
  sistemi koji misle razumski, 
  sistemi koji se ponašaju razumski, 
  sistemi kojima je cilj imati sve izglede inteligencije (razumske ili ljudske), 
  

odnosno 
  

                                                           
2 V Hrvatska enciklopedija,  

 
3   
4 Ibid. 

80



 rske nauke 
sposobnosti 

ra da obavljaju zadatke za koje je potreban neki oblik inteligencije, tj. da se mogu 
snalaziti 

, razumjeti prirodni jezik, raspoznavati 
prizore i 5 

 i kreativnosti.6 
 

 
ali npr. i robote, što 

koji 
svojstvo svjesnosti, komunicira s drugim entite  i 
vlastitog iskustva, i sl.  

 istema istemima koji su  kreirani kako bi 
pa makar ta svrha bila i puka demonstracija inteligencije. O VI, u posljednje 

vrijeme, sve je više  i o, manje je poznato da je taj 
 broj godina i VI kroz povijest razvijalo 

. 
 

 i razvoj 

Alan Turing7 imao je ist  inteligencije. Osmislio je 
 i simbolima. Ti su strojevi bili 
mašine koristili samo u teorijske 

svrhe i  
rsk aljnji razvoj ove grane. 

 

sredstvom. 
 

  inteligencije tako se primjenjivao još i 
rata. 

   
initi 

i  
  

 
Posebno je zanimljiv Turingov test, provjera r VI. 

 i 
ima ulogu sudije  da zna s kime 
komunicira, i 

ri kovati ljudski glas. 
Ukoliko sudija  je 

 i da je pokazalo primjenu   

                                                           
5  
6 -inteligencija-u-eu-

-je-umjetna-inteligencija-i-kako-se-upotrebljava 
7  -22 
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 nije    inteligencije je i 
rad kojim je Claude Shannon opisao anje šaha. Prvi program 

 inteligencije zvao se Logic Theorist. Zatim su 1956. Marvin Minsky i John 
  VI kao novo 

 i Simon razvili su Logic Theorist – LT, program koji samostalno 
  

godine razvio LISP (List Processing). Bio je to prvi jezik  inteligencije. Predstavljen 
je i Advice Taker – prvi cjelovit sistem   inteligencije i cjelovita kognitivna teorija 
uma. Prvi uspješan model ljudskoga mišljenja, nazvan General Problem Solver – GPS, 1961. 

 i 62. godine razvio 
 (

Umjetna inteligencija  
go ) na 

-
 tada postavili odnosila se na 

 i 

-
dokazivanje teorema, mašinski prevod, ekspertne sisteme, teoriju igara, prepoznavanje 

 i  

Prvi talas  razvoja  inteligencije bio je u vezi sa prvim talas om IT- -ih 
i -

 i rskog planiranja i planiranja proizvodnih resursa 
 

 talas   i jene 
razvojem  i 

-ima i -  i 
industriju. i prvi i drugi talas   i   

produktivnosti i 
dok su proizvodi uglavnom ostali nepromijenjeni (Porter,  

 
 
 

9 
 
 
Slikovitije, primjena VI je prikazana na slici 1.    s
VI oko obavljanja 
teških i  identitet i bezbjednost. 

 i ne samo njih  i 
 granica, koji 

                                                           
  

9 -inteligencija-u-eu-
-je-umjetna-inteligencija-i-kako-se-upotrebljava 

 adaptirano iz:  htt -sector- - - -ai  
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superioran i kada 11  VI ne treba  sa 
 

pred njih. 

VI u današnj  i na 
 i primjena VI su: 

-  igre i simulacije - 

Deep Blue 

 
-  - U narednim godinama dolazi do razvoja prvih ekspertnih sistema. 

U sedamdesetim godinama dolazi do razvoja prvih programa za razumijevanje 
prirodnog jezika. U osamdesetim godinama nastavlja se razvoj ekspertnih sistema, 

tih godina razvijeni su neki temelji VI koji su i danas 

VI. 

 
- 

 
 

 

                                                           
11 - ,  

 3) 
12  kompjuteri na 64 polja. Playmath 2 (6), str. 6. 
13 
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Slika 1. primjene   inteligencije  
 

 Opis 
kontrola Upravljanje sistem  
dizajn  

 posljedica u zadanim situacijama. 
nadgledanje  
dijagnoza  sistem u. 
interpretacija  
planiranje  
uputstvo  otklanjanje grešaka i  
propis Preporuka za rješavanje kvara u sistem u. 
odabir   

 
- - 

 raspoznavanje uzoraka, obrada slike, obrada govora, problemi 
optimizacije,  nelinearno upravljanje, obrada nepreciznih i nekompletnih podataka, 
simulacije (   

 vladanja procesa i u sklopu naprednog 
 u dijagnostici stanja pri radu procesa i strojeva. U metodama 

 prepoznavanje 
 

ng i . 
 

                                                           
14  

intelegencija

modeliranje

Vizualizacija

Internet 
stvari

Obrada 
prirodnog 

Virtualni 
osobni 

asistent
Audio 

Strojno 
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- razumijevanje i  
- tski vid (prepoznavanje uzoraka ili predmeta, analiza scene), 
- rješavanje problema – razvoj algoritama,  
-  
- automatsko programiranje, 
- inteligentni agenti i . 

U novije vrijeme 
smanje veliki troškovi, dobiju uštede u koordinaciji, komunikaciji i obradi utem 

  inteligencije duboko 
aziva  . 

  
inteligen  15 

- 
 

- 
  inteligencij

  inteligencije.  
-   

ane 
hibridne inteligentne sisteme koji kombinuju mašine i ljude; nove inteligentni sistemi 
mnoštva (engl. ) organizirani od strane mašina, ljudi i 

 sistema.  
- mjetnom inteligencijom se mijenjaju. Stoga je 

razvoj  inteligencije povezan s velikim podacima, senzorima i 
, koji predstavlja kamen temelj VI, u tome što 

mašine prepoznaju svoje vanjsko  
 
Porter i 

 i poboljšanim proizvodima i uslugama sa promjenom dizajna 
proizvoda, marketingom, proizvodnjom i postprodajom te stvaranjem potrebe za nove 
aktivnosti kao što su analiza podataka proizvoda i 

 i  sistem   inteligencija, 
produktivnosti  i 

 i  
 i  sistem

istoriju 
 sistem

prikupljanje podataka, kako namjerno, tako i kao nusproizvod ostalih zadataka (Bresnahan, 
 

 
i i i ra, odnosno tehnologije, je 

rskim 
 i 

iskorištavanje rskih 
poti  i krenu i intenzivne promjene, izazvane 

 ICT i povezanih poslovnih 
 i organiziraju. Zadaci koji 

                                                           
15  
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 i 
 i  i dalje  

i  i 
 

 

 i  

 i 16 pr
ekonomske perspektive kako bi  inteligencija, odnosno automatizacija mogla utjecati 
na poslovanje poslovnih organizacija. Oni pretpostavljaju kako postoje dva tipa tehnoloških 
promjena:  
- automatizacija koja dozvolj
rad kapitalom, te  
- 

 
 
Iako oba ova 

 i  

 i  i 

viši od onoga što se pretpostav
pozitivni uti  i dugi rok gdje se smatra kako u kratkom roku 

u dug
 

 nivou 
 i 

na što su zaposlenici navikli s obzirom da  inteligencija 
 

 
 i poslovanjem. U tom pogledu, 

 

 

 i  
  i 

mašine ne mogu, 
am

na višim nivoima 
rskih  sistema, odnosno pojedinci koji mogu smisliti 

vještine, duboko 
                                                           
16 U: . (  
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razumijevanje vlastite organizacije i potreba klijenata kod vlastitih zapo
 morati razli

dizajniranje organizacija, proizvoda i 

posljednjim godinama, s razvojem  
podataka, došlo je do potrebe i za uslugama zaštite podataka, odnosno znanjima i 

 
 

 i na negativnu stranu  inteligencije, odnosno 

morati u obzir uzeti i 
svoje  i njihove 

). Osim 
  

 i 
 

 
17 

Svijet je u 
 

Sjeverna Amerika 12,1 –  
Azija 6,5 – 9,7 milijardi 
Evropa 2,4 – 3,2 milijarde 

   
Tabela 2: Ulaganja u genciju (u Eurima)  

je zaisnog o 
znanju robota i godine – ardi Eura 

 i zaštitu od n : 
  Evropljana pozitivno gleda na  inteligenciju i robote, ali  tvrdi da se tim 

tehnologijama treba  upravljati (Eurobarometar  ,  na sigurnost 
ljudi. 

 
 i primjena  

 
U posljednjih nekoliko godina razvoj inspiraciju 
iz realnih situacija i zapravo temeljni cilj  

                                                           
17 https://www.europarl.europa.eu/news/hr/headlines/society/20201015STO89417/reguliranje-umjetne-
inteligencije-sto- -parlament-zeli (27.02.2023.) 
18 https://www.europarl.europa.eu/news/hr/headlines/priorities/umjetna-inteligencija-u-eu-
u/20200827STO85804/sto-je-umjetna-inteligencija-i- -se-upotrebljava  
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svjestan i  i 
pitanja:  i   
 

 19  se izdvajaju: planiranje, organiziranje, motiviranje, 
 poticanje. 

 
prirodu i suštinu procesa i 

 
 
Planiranje. pitanju planiranje, ono se zasniva od vizije, strateškog planiranja, 
postavljanja ciljeva i  i  

 eliminacije istih, do dinamike i nih 
planova. 

 
 

 
Slika 2.   
 

stanju, jer je planiranje 
 i  (ili 

 i algoritme 
remenu za gradnju modela koji procjenjuju 

inalni korak u integraciji ove analitike u radni tok sistema 
 i hardver) gdje se odvija prediktivna analitika (Sharabov i . 

politiku organizacije, potrebno je izgraditi skladan odnos ciljeva i mjerila 
 i razvoja (Tav

Prilikom izrade strateškog plana treba voditi ra nosti donešenih današnjih 
                                                           
19 -166 
20 T
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21 na i 
 Glavna prednost VI  

troškove eliminiranjem planiranih zastoja, te upotrebom akcija za optimizaciju u planiranju u 
proizvodnom procesu, korištenjem optimizacije po jednom ili više kriterija i 

22. ikativne 
analitike. 
 
Organiziranje. skih procesa je organiziranje, koja je nakon 
planiranja, temeljna za postizanje organizacijskih ciljeva  i kod planiranja, suvereno 

kreiranjem, kako proizvodnih procedura, tako i organizacijskih struktura, zasnovanim na 
kulture, kao što 

su23:  
- organizacijske vrijednosti – predstavljaju sve ono što je dobro za organizaciju i što bi 

se moralo ili trebalo dogoditi; 
- organizacijska klima – 

proizvodnost, kreativnost i inovacije; 
- –  i ,  

 
uticaj na uspostavljanje npr. organizacijskih vrijednosti, 

pogootovo kod organiuzacija koje se svrstavaju u oragizacije – 

Poduzetnost i kreativnost su stvar pojedinaca i 
 i njihovim inovacijama, gdje mašine 

olakšavaju u obradi podataka, ušteda u vremenu u proizvodnim procesima i td.  
 

je.  i  
birokratskom i 

 i t
,  i , prema 
, sedam klju nih karakteristika: 

1. proaktivan je (predvi aju i budu nost i donošenjem osobnih pozitivnih odluka; 
2. po inje od kraja (jasan je po pitanju glavnih osobnih motivacija za ostvarivanje i 
artikulisanje vrijednosti); 

-samoupravljanje: stvaranje 
prioriteta, organiziranje i delegiranje, utvr ivanje klju nih zadataka i uloga, vremenskih 
okvira); 

 
5. razumije i biva shva en (osje ajno, aktivno slušanje i 
reagiranje); 
6. zajedništvo (provodi, ujedinjenje i daje ovlasti ljudima radi kolektivnog poduhvata za 
kolektivnu korist); 
7. vi enje jasne slike (pregled, obnova i samorazvoj, razvoj drugih ljudi i institucije). 

                                                           
21 Tav Visoka šola 
Univerza v Mariboru-Ekonomska-  Inštitut razvoj managementa. 
22 

 
23 
Publications 
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Ovdje je vje nekih od navedenih 

, jer se i  i donošenje odluka, kao i uspješna 
komunikacija rezultate 
ostvarenja ciljeva, s jedne strane, te stvaranje prioriteta i ostvarivanje brze i 
(društvene mr  i td), sa druge strane. neki elementi 

rada i a sad, ovdje je 
 

 
. U sistemu kontrole, postavljanje standarda je stvar dogovora, koji treba da 

upravljanju kvalitetom i ja prema ciljevima organoizacije. 

npr. u proizvodnjii sokova, piva i td.,  je nezamisliva bez upotrebe VI.  Sve to, uz uspostavu 
standarda, njihovo dostizanje, dovodi do procesa stalnog poboljšanja procesa, uz ogroman 

upravljanje kvalitetom ( ).  
 

 

Brojni su primjeri navedeni kao rješenja u primjeni i razvoju  inteligencije. 
Bu  nam, sve su pilike,  
i podrška u  primjera koji su navedeni, vidljivo je da 
se u razvoj  inteligencije  

 inteligencije u naše svakodnevne poslove.  

dolazak izvjestan i 
ut

24. Znanstvenici se teško mogu usaglasiti da 

dogoditi, dok neki tvrde da to strojevi zasigurno mogu. 
rješenje za integraciju robotike i 
posljedica za pojedinca kao zaposlenika. 

 , vidjeli smo da se planiranje oslanja na 
upotrebu VI. Sposobnost VI u baratanju sa ogromnim bazama podataka, puno olakšava process 
planiranja, organiziranja, kontroliranja, komunikacije, te promovisanja i donošenja odluka, kao 

erstva, koga krase: 
odgovornost, kreativnost i inovativnost, uspostava klime povjerenja i dobre komunikacije, 
davanja primjera drugima, poduzetnim duhom, uticaja na sljedbenike za uspješno, ponekad, i 

s  i 
da se i   

                                                           
24  inteligencija: dvojbe Suvremenoga razvoja. 
Mostaru, -213. 
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U radu smo naveli neka teoretska razmatranja autora iz 

Površinski  
se moglo dati samo kratak osvrt o stanje 
Pokazalo se da je upotreba VI prisutna i , istina, samo kao 

 i  mjerljiva je vrijednost 

veliki izazovi  i  rješavanju 
 

 Time smo dali odgovore na postavljena pitanja iz uvoda ovog rada. 
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4 Pogled na znacaj i aktuelnost racunovodstvenih informacionih sistema u 
savremenom poslovnom okruzenju -

  
  

97



 

1.1. i  
  

American Production and Inventory Control Society 

-  
Ovi 

 
-

 
  

 
e 

 

  

: 
-   

 -  
- s  

  
 

 

i 
 

 : 
 
 
 
 
 
 
 
 
 
 

. Tradicionalni informacioni sistem 

                                                 
   : ERP sistemi u inteligentnom privredjivanju  

-   (  

98



 
. ERP rešenje 

 
 

 

Izvor  i dr.  

i   
 

 data warehouse
t

 
 
 

 evi G V i  Izazovi implementacije ERP sistema u ra unovodstvu UDK: 
 M M42 -122    

- - - K    

99



 

1.2. i  
 

 
 

 se  
 iti 

 
 

 
•  - 

 
 

•  - 

  
•   

 
se 

  

o  
 

 
 

 
  

2. ERP SISTEMI U U 
 

                                                 
 evi G V i Izazovi implementacije ERP sistema u ra unovodstvu UDK

 M M42 -      
- - - K    

 
   ERP sistemi u inteligentnom privredjivanju

-    

100



 

 

Enterprise 
Resource Planning 

 

2.1.  
 

 
 

 

in house”  
  

 
  i  

 
  

 
  

Enterprise 
resource planning   

  
 
 

  
 

-  
 

 

101



 

 -
i 

 
 -

  
  

 
  

– 
 

 

  

se  - - -
 

i 

 

 

-
 

•  
•  
•  
•  
•  
•  
•  
•  

 

 

-
 

102



 

 
 

- – 

 
 

–  
 

–  
 

 - 
–  

 

2.1.1.  
 

M i e 
Ovi 

 
– 

– 

 

 
 

 
                                                 
  

 

-   

103



 

 to

 

 
  

se 

 
s e

 

 
 

 

  
 

-  

 

 
 e

 
 

i se 

 se 

 

-

-

-

104



 

 
 

2.2.   
 
  

 

 

  

 
 

 

 

  
 

 

t
 

sistem 
 

 

 om 
   11  

 

-

  
 
                                                 

   M   D ERP sistemi – automatizacija poslovnih procesa u praksi   
     

11   M   D    ERP sistemi – automatizacija poslovnih procesa u praksi   
     

105



 

 
 

   
 
U 

 
 

  
 

 

-

 
 

 

  
 

- 
  

 -
mo i 

e 
-  

 
 

ZAKLJU AK 
 

 
 

 

 

106



 

 
 

 
 

 
  

 

 

 
 

  
 

107



 

LITERATURA 
 

  Izazovi implementacije ERP sistema u 
  -122

 - - -
   

 Projek
 (   

_  
 Pogled na znacaj i aktuelnost racunovodstvenih 

informacionih sistema u savremenom poslovnom okruzenju
-  

 
 T  ERP sistemi u inteligentnom privredjivanju

-  
 ERP sistemi – automatizacija poslovnih procesa u 

praksi  (
- -   

 

108



 
 

1                                                         
2                                                       UDK 316.356.2:007.52 

3 
 
 

DRUŠTVO 
 

 
 

  

 
 

 
 

  
 

 
 

 
 
 
Apstract 

 

 

 
 
Keywords:  
 
 
 
                                                                 
1  
2     7   
3  

109



 
 

Uvod 
 

 
 

 
 

 
- -

 

 
 

 
 

 
 

 
 

 
 -  
 -  

 

 

 
 
 
                                                                           

n  
 

 
 

110



 
 

 
 

 -
 

  
  

                                              
 

 
 

 
 

 
-  

 - 
   

 
 

 
                                                    

 
 

 
 

 
  

 
                                                          
Osnovne ka  
 

 
 

  
  
  

 
 

-  
 

111



 
 

 

 
 

 -  
  

 -  
 -

 
 - 

 
 -   
 -   
 -  

 
 

 

  
 

 
                                                                     
Primena  
 

- 

 
 

 
 

 

 
 

 
 

112



 
 

 
 

 
 

 
 -

 
  

 
 

 
 

 
 
V  
 

 

 
 

 

 
 

 
 

  

 
 

113



 
 

-

 
 

 
 

 
 

  
  

 

  

 

 

 
 

   

 

 
  

 
  

114



 
 

 
 

 
 

 -
- - - -  

  
  
  

  - - - - - -
 

7   -
 

 -
 

 - - -
- - - -  

   

 
 

115



1                                                    
2                                                  UDK 338.486.1.02:007.52 

3  
 

 
INTELIGENCIJA U HOTELIJERSKOM 

POSLOVANJU 
 

 
 

U ovom digitalnom dobu primjena umjetne inteligencije u poslovanju doprinosi velike uštede 
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UVOD 
 

Vj neko vrij jena u 
j jetiti 

u poslovanju - 
koje se problemi mogu rješavati primjenom vj
promj  

Primjena vj j
štaviše doprinosi nj

 ostaju gdj
ij  

vj j
 

dostupna samo veoma bogatim pojedincima i kompanijama. 
Zbog toga j

brzo

odlazak na prodajno mj i  
j j

j . 
ij j

j
zabluda da vj ij j
zaslj ijeme koristimo vj
Inovacije u vj

 
Da bi se sprij  zloupotreba vj

obezbj j ij j . 
Vj j
kapitali
promj ijelog svj ijeliti znanje. 

j c ljne posljedice. 
j

j
pouzdanost. 

Britanski institut za standardizaciju objavio je 
jernicama o 

ili rasizmu koji pokazuju sistemi vj
armaceutske primj

- roboti su svuda u našem savremenom svijetu. 
Dobrim djelom novi standardi pogoduju porastu vj

117



do znanja da robo
j

rizik od povreda radnika. Mnoge smrti uzrokovane industrijskim robotima posljedn
su izbjegnute baš zato što su tokom projektovanja robota uzimani u obzir pametni algoritmi i 
programi koji su bili svj  

j j ijek morati da odgovara za 
jer 

tandarda za 
j jenom pristupa u 

.4  

                                                      
4 Odnos  
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1. 
POSLOVANJU 

 

 
zatvorenom vezom. 

. 
Hotel je reprezentativni ugostiteljski objekat koji objedinjuje sve posebnosti 

ugostiteljskog  
procesa proizvodnje. 

g nivoa 
 

 
avremene  organiz

 
zavisi o orijentis  

og 
. 

 
raspolaganju sve širu ponudu u granicama istog nivoa cijena. U takvim uslovima uticaj 

 
j posebno  

Privredno razvoj 
poticaj masovnosti putovanja i istovremenoj kvalitetnijoj transportnoj dostupnosti cjelokupne 

 
za istu cijenu mogu koristiti . 

re

pre
 

 
 

samoostvarenjem. sati se na individualne potrebe i ponudu 

kombinuju. Primjenom sistema umjetne inteligencije korisnicima je lakše odabrati i prilagoditi 
sebi . 
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. 2 

 
direktnim putem te  

 u osobi korisnika 
obim r posmatrati kao 

oja se odnosi na osobe i koja je uslovljena 
koja upotrebnom  direktne 
osobi koja kao vanjski  . 

Hotelska se usluga  rezultuje 
za  

poslovno putovanje i dr. 

toku 
 radnika 

-

i
uslovima  

og planiranja i raspodjele proizvodnje te obavljanje usluga 
u vremenu i dr. 

 
Pod uticajem 

  
edukovani i sve što imaju u svojim domovima sada to 

a i dostupnosti 
 

 
 

da  
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anja  . 
rsk   

 sve više koriste 
sisteme  I sisteme

 
robotizovani 

 

e samo 
 

. Hotelijersko poslovanje pokazalo se plodnim tlom za I 
sisteme. 

ova i robota sluga 
u 

na pitanja o lokalnim radnjama 
ne uz goste. 

rske 
I sistemi 

a prednijeg rješavanja 
direktno slanje poruka. 

  
potencijalno 

. 
Uz  

u  
u   inteligenc

I sistemi imaju sposobnost 

. 
Hotelijeri smatraju da bi  inteligencija mogla uticati na poboljšanje iskustva 

gostiju kroz povoljnije cijene tokom 
tokom  

lje zanemaruje 
sistema .  

 
  

                                                      
 -8 
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1.1. Tehnologija  
 
 

 smart room ili u prevotu 

. 

. - 

 

sistema 
.6 

 
1.2.  
 
 

sano j

krajolik prerastao je tu tradiciju kako bi 
personalizovani 

 

toku da u 

.7 

 

 

1.3. R  
 
 

 ava osoblju da stalno budu u vezi s gostima 

im 
-

la 
na svojim 

. 

na  

. 

                                                      
6  
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u  

na šalteru za dostavu stvari. Uz robote i  izuzetno 
personalizov sistema sistemi 

. 

 
.  4 

gornjoj  

7 

1.4. Prenos  
 
 

pre
broja gostiju direktno . 

 
iji prenosive 

 
 

 
 što se vidi sa 

slike 3. 

sistema tokom 
što je samo-optimizovanje 

im kvalitetom od onoga što ljudi mogu raditi. 

7 -in- - - - -is- - - -
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reagovanjem. n. 
ija u ugostiteljstvo je sposobnost 

a
direktnijeg odnosa s kupcima 

jer netradicionalni posrednici stupaju u prostor ugostiteljstva. 

 
- 

.8 

 
. 

8 -16 
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1.5.  
 

sisteme   koji odgovara gostima u svakom 
r  iskustvo koje se 

ov
ljudski razgovor. 

razgovorljiv  
tokom putovanja 

rezervacije znatno se smanjuju. 
 

-  
-  
-  
-  

 
-  
- sanje gostiju. 

. 
sistemom za razmjenu poruka upravlja 

aju posebnima i uveliko 

. 
za

direktne 
bot uvijek prisutan u popularnim aplikacijama za razmjenu poruka koje milioni ljudi 
svakodnevno  

rezervisanja putovanja. 

 
mogu obavljati  

 
trenutno zadovoljstvo koje samo c  
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. 6 

automatizovanje 

. 
 

- po potreb  
-  
- skupi su. 

 

sistema  

nesporazuma. 
Procjenjuje se da izgradnja c

.  

1.6.  

. 
riment trebao je pokazati koliko su ljudi uopšte 

-to-basics- -is-a- -and-does- - -need-one
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. 

 
skenirali pasoše 

. 

napretka i ljudskog kontakta. Video nadzor brine se za 
sistem 

sala br
j . 

 

Vj j
 

revolucionarno je promj ijelog svij
i dij j c
ozbiljne posljedice. Da bismo ovo izbj . 
obezbj jernice za bezbjedno 

jere za projektovanje i primjenu robota i obezbj
transparentnost vj j

j jerovanja ne mogu 
 j ima veliki uticaj 

na poslovanje  sa akcentom na povj
bezbjednost podataka. 

 
Za 
pre

 
sedmici. 

kvalitetan brend koji je druga
e mašine 

mogu optimizovati tokom perioda g 
 

sigurnost i prijavili potencijalne neispravnosti. Empatija se pokazala kao pozitiva

direktno 

mašine 
 

reprezentovati  
jaju neta  
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sistemima 
kontrolisati sisteme  

poslovanje.  inteligencija mijenja tradicionalni pogled na 
. 

uvide i optimizuje 
postizanja boljeg kvaliteta  
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 IMPLEMENTACIJA VEŠTA KE INTELIGENCIJE U 
POSTMODERNOM KONCEPTU NEUROEKONOMIJE 

 
Apstrakt 
Neuroekonomija predstavlja postmodernu akademsku disciplinu koja uklju uje veliki broj 
srodnih oblasti iz društveno-humanisti kih nauka, tehni ke sfere, informaciono-
komunikacionih tehnologija i medicine. Vešta ka inteligencija u tom podru ju ozna ava 
podobnost anga ovanih ure aja i ra unara u opservaciji konkretnih ekonomskih procesa. 
Upotrebljavaju se postupci identifikacije primenom metoda i tehnika neurosnimanja na 
kognitivnom, afektivnom i konativnom nivou. a i perspektivna 

a oblast koja inkorporira koncepte ekonomije, socijalne psihologije i medicine sa 
neurologijom, zbog nastojanja da se pravilno razum

podrazumeva upotrebu ih paradigmi, tehnika i alata za oslikavanje aktivnosti 
mozga kao što su elektroencefalogram (EEG) ili funkcionalna magnetna rezonansa (FMR). 
Razvijaju se algoritmi koji registruju funkcionalnost neurona mozga, putem identifikacije 
govora, slika i objekata u aktuelnom ekonomskom ambijentu. Dobijeni ekonomski parametri 
relevantni su indik

 
 

, neuroekonomija, 
savremene tehnologije, EEG, FMR, funkcionalnost mozga, poslovni subjekti 
 

 
IMPLEMENTATION OF ARTIFICIAL INTELLIGENCE IN THE 

POSTMODERN CONCEPT OF NEUROECONOMICS 
 
 
Abstract 
Neuroeconomics is a postmodern academic discipline that includes a large number of related 
fields from the social and humanities, the technical sphere, information and communication 
technologies, and medicine. Artificial intelligence in that area means the suitability of engaged 
devices and computers in the observation of specific economic processes. 
procedures using neuroimaging methods and techniques are used at the cognitive, affective and 
conative levels. Neuroeconomics is a dynamic and promising research area that incorporates 
the concepts of economics, social psychology and medicine with neurology, due to the effort 
to properly understand the current state of the market, and in the context of making optimal 
management decisions. The implementation of artificial intelligence involves the use of 
neuroscientific paradigms, techniques and tools for imaging brain activity such as 
electroencephalogram (EEG) or functional magnetic resonance (FMR). Algorithms are being 
developed that register the functionality of brain neurons, through the identification of speech, 
images and objects in the current economic environment. The obtained economic parameters 

                                                           
1 Univerzitet Privredna akademija u Novom Sadu, FEPPS,  
Bezbednosti – MANUB, – CESNA B, Beograd, 
Univerzitet „Sveti Kiril i Metodij“ Veliko Trnovo, Bugarska, Ukrajinska Tehnološka Akademija, Kijev 
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are relevant indicators for the purpose of business improvement, i.e. achieving the competitive 
advantage of business entities and the state as a whole.  
 
Key words: artificial intelligence, neuroeconomics, economic processes, digital devices, 
modern technologies, EEG, FMR, brain functionality, business subjects 
 

1. UVOD 
 

Ve  inovativni postmoderni koncept upotrebe 
sredstava u svrsi zamene tradicionalnih ljudskih aktivnosti za ostvarivanje optimalnih 
poslovnih ciljeva. Adekvatne maš  

se na osnovu dobijenih podataka donosila najcelishodnija 
rešenja. Ovde je neophodna  sa transferom novih 
tehnologija. implementacija na 

  ekonomskih procesa i poslovnih delatnosti. 
nauke je da se ide ka interdisciplinarnosti, te se termini kao što su „bio“, 

 
interesovanja neuroekonomije, ali i neuropolitike, jeste 

 ili u vezi sa svojim 
 koji delo  Sa samog stanovišta nauke, ova 

 nezamisliva. Osnovno pitanja kojima se bavi 
e 

 ke stavove zauzimaju, kako 
ka opredeljenja i sl.).  

Dugo vrem ovek racional e i da sve svoje odluke, pa i 
ke, donosi na osnovu racionalnih argumenata, na osnovu realne procene situacije i izbora 

najpovoljnije solucije koja odgovara njenim interesima. Emocije su tretirane kao nešto što je 
ivotinjama inila neuronauka u 

razumevanju fiziologije mozga iz temelja je primenio razumevanje prirode odluka koje 
pojedinac donosi. Postalo je ja an uticaj na naš izbor. Šta više, 
brojne studije su pokazale enog mehanizma kreiranja odluka 

e predvideti ponašanje inje u mozgu i 
njake bila itaju na 

njihovom izvoru a ne sama u formi ekspresije. Dakle, 
ekstrapolirati pol

e je konstat ke prirode) u 
velikoj meri i posledica nesvesne neuronske aktivnosti, nesvesnog dela uma (emocija).2 
Neuroekonomija je mlada nauka, posebno na ovim prostorima kojoj se u poslednje vreme 

  pozornost. Sve ubrzaniji razvoj privrede, tehnologije, svih grana nauke, 
ekonomije, kao i 

 Zahtevi permanentnog 
društva podrazumevaju razvoj ekonomije u svim segmentima 
prvorazrednu ulogu ima intelektualnim resursima. Savremena paradigma 

                                                           
2 stu evropskih integracija zemalja Zapadnog Balkana, 

tet 
- 1  
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neuroekonomije sublimira sofisticiranu primenu algoritama koji odslikavaju reakciju ljudskog 
mozga za donošenje optimalnih  
 

 
2. NEUROEKONOMIJA - DISCIPLINA I SAVREMENA PROFESIJA 

 

k  nedovoljno 
polje, tako i veliki izazov društvenih 
delatnosti. Autohtona sprega funkcijama 
proizvodi algoritme primenljive u donošenju celishodnih odluka. Poslovni procesi u 
postmodernom ambijentu imperativno impliciraju  savremenih modaliteta uz 

rsa i humanih potencijala. Ovde je na sceni vrsta 
inteligencije koji pripada Teorija uma . 

  dobijaju se algoritmi, 
odnosno konkretne  u svrsi projektovanih ekonomskih ciljeva. Teorija uma 

  mašine, zasnovane na ljudskim reakcijama  
koji se dalje adekvatno implementiraju u procesu donošenja poslovnih odluka. Teorije 
bihejviorizma nesporno predstavljaju u platformu u posmatranom postmodernom 
ambijentu. 
Neuroekonomija je mlada, odnosno nova akademska disciplina, koja uzima sve više prostora 
u savremenim finansijskim i ekonomskim zbivanjima, kako unutar granica jedne zemlje, tako 
i .  U aktuelnom konglomeratu brojnih 

 poziciju , odnosno prošire interesovanje 
potencijalnih konzumenata. 

Dr Ana Bovan smatra da 
e 

 ekonomskih poteza
planiranja, dose  U odnosu na 

psihologije, neurologije, ekonomije, sociologije, socijalne psihologije i 
e komplementarnost psihologije i ekonomije u vezi sa 

donošenjem odluka i zasnivanjem vrednosnih sudova, ali i heuristikom (nauka o metodama i 
tehnikama rešavanja problema i  
V a inteligencija potencijalno je široko inkorporirana u sferi neuroekonomije, p
razvoj informaciono – komunikacionih tehnologija podrazumeva njenu permanentnu 
implementaciju. Neuroekonomija obuhvata tri osnovne  

1. Neuromarketing, 
2. Neurofinansije, 
3. Neurotrgovinu. 

 ki iracionalno 
 u.  S obzirom na to da je 

ponašanja nesvesno (poznata je alegorija o vrhu ledenog brega koji je iznad vode i znatno 

 Na lj
izuzetan uticaj imaju subliminalne poruke (mogu se nalaziti u zvukovima kada se neka poruka 

131



 
 

pozadinama na raznim web-stranicama (kada su ispod praga vidljivosti) dakle, svugde gdje se 
  

Predmet neuroekonomije obuhvata  poslovnog 
ambijenta, gde se integralno u  i oblast marketinških aktivnosti. Ovde se  
koncipira  domen funkcionalnih pitanja na koje treba dati kompetentne odgovore 3 

1.  
2. ove u vezi sa nekim brendovima 

i   
3. Kako se obavlja procenjivanje  

se bave neuroekonomija, tako i neuromarketing 
preciznije predv stanovništva i prikazuju njihove stavove u pogledu nekog 
proizvoda. T   prilikom kupovine, ali se daje i bolji 
uvid u mišlje  potencijalnih konzumenat se bavi 

 
 

 
potro  
koje su 

re i brze muzike 
koja se puštala u njihovim objektima i 

štali restoran pre nego što bi 
i  

.4 
stepen 

upravo sa Evropskom Unijom, što je pozitivno  imaju veliki 
trgovinski deficit i lošu strukturu izvoza, što je negativno.  Subregion Zapadnog Balkana 

rajnoj karakteristici koja 

komunikacije sa glavnim evropskim integracijama, izolovanosti od globalne privrede i 
 6  Trgovina u regionu Zapadnog Balkana je 

trpela i zbog dugogodišnjih ekonomskih sankcija prema SRJ, kao i zbog konzervativnih 

je uticalo da uzajamna trgovina zemalja Zapadnog Balkana bude manja nego što bi se moglo 
 zemalja suseda. 

                                                           
3 

  
4 Neurodiplomatija i neuroekonomija u kontekstu evropskih integracija zemalja Zapadnog Balkana, 

osvrtom na Bosnu i Hercegovinu u procesu pristupa Evropskoj 
- 16. decembar 2017, str. 21. 

5 
 

6 
- - 2017, 

- 17 September 2017, pp. 48. 

132



 
 

Z
etiraju od strane 

-

 
1. h „autonomnih trgovinskih mera“ kojima se 

 
2. 

(Community Assistance for Reconstruction, Development and Stabilisation), a od 

demokratizacije, obrazovanja, razvoja institucija ili regionalne saradnje.  
3. 

priprema zemalja potpisnica za pristupanje E
u Svetskoj trgovinskoj organizaciji (STO)  ili poštovanje propisa STO; potpisan 
Sporazum o pristupanju Evropskoj uniji ili neki drugi dokument o pristupanju; 

FTA sporazuma. 
CEFTA 2006 sporazum, odnosno, Sporazum o slobodnoj trgovini u Centralnoj Evropi –

godine 
meni od 2001. 

godine i koji su doprineli liberalizaciji i olakšanju uslova trgovine. On predstavlja izmenjenu i 
modernizovaniu verziju ranijeg CEFTA sporazuma koji su primenjivale zemlje centralne 

odile kroz niz uspona i padova 

kako smo se našli u današnjoj trenutnoj situaciji iz koje pokušavamo da se pomerimo i da 
napredujemo. Metode Neuroekonomije bi sa 

-tehnologije sa ciljem 
otkrivanja naših nesvesni odluka. Neuroekonomija svojim saznanjima nadilazi spoznajne 

– u mozgu.7 Metode koje 
koriste neuroekonomija su pozajml

jvioralne ekonomije 

nauke. 8 Tako,  Vard (Jamie Ward) engleski profesor 

e Student’s Guide to 
Cognitive 

  

                                                           
7 -currents in Research on 
decision-making, Trends Cogn Sci. Vol. 10, N0 3, 2006, 108-116.  
8 
- - 2017, 
Vrn -  
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 inteligencije manifestuje se u ehnologijama koje se koriste u 
oblasti neuroekonomije. To su brojne savremene mašine, 

e  
 funkcionalna magnetna rezonanca – – 

- -  
 magnetne rezonantne tomografija – – 

- –  
 portabilni elektroencefalogram – EEG (Electroencephalography – EEG 

–  
 pozitronska emisiona tomografija – PET (Positron Emission Tomography – PET; 

- –  
 kompjuterska tomografija – CT (Computed Tomography – CT, 

—  
 osavremenjena verzija elektroencefalografa (Steady State Typography – SST, 

–  
 magnetna encefalografija – MEG (Magnetoencephalography – 

–  

 
1. - 

EEG); 
2. se meri broj otkucaja srca, brzina disanja, galvanska 

 
U poslednje vreme se koriste tehnike kojima se ispituje uticaj hormona na ponašanje ili 
donošenja odluka i na osnovu toga se zagovara i formiranje endokrinološke ekonomije ili 
endo

 
a) funkcionalna magnetna rezonanca (F  
b) elektroencefalografija (EEG). 

Dakle, neuroekonomija je relativno mlado 
jskom trgovanju) i donošenje finansijskih odluka primenom savremenih 

-
kategorijalni aparat koji se koristi u n

jedan plauzibilan (vredna, prihvatljiv) teorijski koncept razumevanja mehanizma donošenja 

predstavlja i

ponašaju krajnje racionalno. Neuroekonomske teorije osporavaju ovakav pristup donošenja 

sklonost da se (ne)preuzme neki investicioni rizik. Saznanja do kojih je došla neuroekonomija 

                                                           
 

104. 
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odluka i sl.  
Neuromarketing je disciplina koja je u uskoj povezanosti sa neuroekonomijom. 

– 

oslanja i na saznanja neuroekonomije. Zašto se ekonomija okrenula mozgu kao objektu 

svodi ih na jednu vrednost - na cenu (isplativost, satisfakciju) i na osnovu nje nastoji da donese 
odluku. Dakle, on vrši izbor najisplativije opcije, bira onu alternativu koja ima najbolju 

mozgu u kojem se donose odluke ili vrše odabir datih opcija. 
 
 

3.  
 
 

 u sferi neuroekonomije predstavlja 
primenu savremenih  u  obrazaca 
neurona ljudskog mozga. Na osnovu dobijenih algoritama koji registruju funkcionalnost 

, formuliše se paradigma za koncipiranje optimalnih 
poslovnih odluka. aktuelnim uslovima surove konkurencije, radi 
ostvarivanja  
T temati prošlosti i sve više se tretiraju kao 

e  jer su rezultati koji se njima dobijaju naglašeno subjektivne 
prirode. Mo  se konstatovati da su neuroekonomija i ostale neuronauke inovativan, odnosno 
revolucionaran pristup kod rešavanja brojnih kontroverzi u konglomeratu postmodernog 
ekonomskog i šireg društvenog ambijenta

sfere.  
Neuroekonomija a poboljšava rezultate poslovanja, 

opštenju, pri tome i procesu 
donošenja poslovnih odluka. Tu se uju biznis platforme koje determiniše ponašanje 

 i uspostavljaju nove metode za poboljšanje procesa donošenja ekonomskih 
rešenja dobijenih algoritama preciznije s  reakcije ljudi, na koji 

se kvalitetnije 
Neuroekonomija, povezana sa 

 modalitete donošenja adekvatnih rešenja u biznisu, 
odnosno uticaj h procesa na ekonomsko ponašanje svih subjekata u posmatranom 

Svoja saznanja koristi se 
se odluka o izboru proizvoda se u proseku za 2,6 sekundi i da je više od polovina tih odluka 
doneseno na podsvesnom nivou. 
 Neuronauke, sa središtem na neuroekonomiji dale su anju sprege 

, prirodnih, prvenstveno bioloških  nauka. Donela je nova 
g ekonomskog ponašanja i neuronskih faktora ljudskog 

mozga. Bez obzira što su su u krajnjoj istanci ekonomski 
isplativa. Aktuelni eli, inovativni pristupi) je do sada dao 

 
kontroverzne teorije, mogu biti u funkciji ukupnog socijalnog prosperiteta. Stoga, m
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konstatovat razmatrani temat perspektivno imati veliku primenu u u 
ekonomskim interakcijama. , kao 

ke egzistencije nesporno  prvorazredni izazov za 
poslenike u svim  poljima. 
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UTICAJ STRANIH INVESTICIJA NA RAZVOJ -
 

 
 
Apstrakt 
Da bi se ostvario privredni napredak u manje razvijenim zemljama, neophodno je obezbijediti 

pojedinih svjetskih ekonomija, te borba 

te kreirati ad Strane investicije sa sobom 
-

je. Tehnološke promjene dovele 

su potpuno nove industrije i nova radna mjesta koja zapošljavaju veliki broj ljudi od kojih se 
zahtjeva da posjeduju visoko specijalizovana znanja. 
 

 -  
 
 
Abstract  

  

 
 F

investments.  
achievements, enable t

 
 o 

 

 
 
Keywords: -  

                                                           
1  
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Uvod 
 

privrede, 

 i izvoza 

 
 

nosti kojom 

vrijednosti, te da uspješno odabere i kre  
 

 

proizvodnji 

 i 
 

 

- -  investicija i 

 

Teorijski pregled istra ivanja 
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kapitala u 
3 

 
preduzima rezident iz jedne privrede ili zemlje (direktni investitor – direct investor) u cilju 

investicije – direct investment enterprise). Smatra se da trajan udio postoji ako je investitor 

4   
 

titorom se smatra subjekat iz jedne 

5 Strane investicije 
6 

- Strane investicije 
in  

- Strane investicije stranih 
investicija 

uvjek jasna.  
- 

nasto

potencijal za prodaju.  
- Strane investicije 

e 

zapošljavanja i proizvodne cijene. Strane direktne investicije moraju se boriti i sa 
 

- Str

umanjili poten
 

 

                                                           
3 Rakita, B., 

 
4  
5 OECD, Definition of 

 
6 
str. 403. 
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.  
 

 
 
Analiza i ocjena 
ekonomskoj situaciji u pojedinim stranim zemljama, kako bi se što uspješnije kreirale 

 
 stanovništvo,  
 bruto društveni proizvod,  
 dohodak i distribucija dohotka,  
 struktura potrošnje i  
    

 

se lokalnim 

 
  
 l  
  

 

10 Pravni sistem u svoje 

 
 

11 
  
 ojalne poslovne prakse i 
  

 

 

                                                           
  
 -  
 Ibid., str.  

10 , Dvanaesto izdanje, Dat , str. 
 

11 Ibid.  
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zaštitu od spoljnjih prijetnji, vladavinu prava 

jer se razvijao u posebnoj istorijskoj, ekonomskoj i kulturnoj sredini.  
 

13  
  
 rizik poslovanja i  
 rizik vlasništva.  

 

njima 14 
 

15 
 strukturu i sistem potrošnje po pojedinim zemljama,  
  
  
  
 proces komuniciranja.  

 

ja u opremu za 

industrija i komunalne djelatnosti.  
 

16 
 nestašica sirovina,  
  
  

                                                           
  

 
13 –  
14 

 136. 
15 Rakita, B. 

 
16  
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procesa i vještina, koji su 
 

 
 
Savremene 

kao i indus

cijenom. 
 

i mikroelektronike, telekomunikacija, robotike i dizajnerskih materijala. Shodno iznesenim 
jelatnostima, svoju proizvodnju alociraju u one 

obezbijedili pristup savremenim tehnološkim metodama i saznanjima.  
 

 
 

za prikupljanje podataka korišten anketni upitnik.  
 

rikupljani su iz sekundarnih i primarnih izvora.  
 

 
 

 ispitivanja), te je korišten anketni upitnik kao sredstvo ispitivanja. Predmet 

recipijenti stranih investicija (u kojima je ostvaren priliv stranih direktnih investicija). 

putem e-mail-

                                                           
 Rakita, B., 
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juna.  

 
 

 
 

-

jene uticaja 
-

izuzetno mali uticaj, a broj pet izuzetno veliki uticaj impleme -

-
.  

 
 
 
 
 
 

-  
 

 

 
 

 
 

-

obavljanja poslovne djelatnosti, i koja bi bila u 
-

-tehnoloških 

-tehnoloških 
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problemima, pa tako i prilikom investiranj

zaštita investitora, poreska poli

 kako inostranih 

mali problem, a broj pet izuzetno veliki problem, kotira u intervalu od tri do pet, što nam 
redstavlja veliki problem za strane investitore. 

problem do središnje 

ednosti kao i prethodni 
pokazatelj, te za strane investitore predstavlja izuzetno veliki nedostatak. Problem 

 mali problem poslovanja, dok za 

tri do broja pet, što predstavlja veliki problem za strane investitore.  
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obrazovni i zdravstveni sistem.  
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-

 
 
Putem stranih inve

ju inicijalni 
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1                                             
Doc. dr. 2                                                     
 
 

 
 

 
 

Primjena novih tehnologija danas je veoma bitan fakor u svim privrednim aktivnostima, samim 
tim zahvata i poljoprivrednu proizvodnju, odnosno agrobiznis u cjelini. Nove tehnologije 

u agrobiznisu. 
Precizna i pametna poljoprivreda je koncept integrisanja  novih tehnologija potpomognute 
informacionim sistemima, poljoprivrednom industrijom u cjelokupnom agrobiznisu. Poseban 
doprinos precizne i pametne  poljoprivrede je u spajanju  informacija i tehnologija s ciljem 
identifikacije sistema upravljanja uzgojem poljoprivrednih kultura, optimiziranja profita, a to 
sve 

poljoprivredne proizvodnje, prerade i distribucije proizvodima.  
Cilj precizne i pametne poljoprivrede je optimizacija upravljanja i distribucija inputa, ali 

 
precizna i pametna 

. 
 

 nove tehnologije, precizna poljoprivreda, integrisani sistem upravljanja. 
 
 

 
Precision agriculture is a concept of integrating new technologies, supported by information 
systems and agricultural industries. Accordingly, it represents an integrated management 
system that is supposed to harmonise production materials with the optimum needs of 
agricultural crops. A special contribution of precision agriculture lies in combining information 
and technology for the purpose of identifying a proper management system of the cultivation 
of agricultural crops, optimising profits, and it particularly affects the protection of natural 
resources and land. It is particularly important that new information technologies are helpful 
in making better decisions on various aspects of agricultural production.  
The aim of precision agriculture is to optimise the management and distribution of inputs, but 
taking into account the specifics of each locality with the increase in production efficiency.  
The fact is that farmers who effectively use the information provided by precision agriculture 
achieve higher yields and effects than those who do not use the advantages and possibilities of 
precision agriculture. 
 

 new technologies, precision agriculture, integrated management system. 
 
 

                                                           
1  
2 Doc. dr.  
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poljoprivrednih proizvoda i hrane, ali isto 

 
i pametna jenica je da poljoprivredna proizvodnja i proizvodnja hrane 
uopšteno sve više postaje djelatnost u kojoj se primjenjuju nove tehnologije, uz upotrebu  

koristiti mehanizaciju zasnovanu na novim tehnologijama. Tako novi traktori mogu locirati 

 senzora 
koji prikupljaju podatke o raznim potrebnim podacima u vezi nivoa  hranjiva ili vlage u 
zemljištu. Precizna i pametna poljoprivreda je integrisani sistem upravljanja koji nastoji 

obradive površine. Ova namjera nije ništa novo, ali su nove tehnologije trenutno dostupne i 

proizvodnje. Precizna i pametna poljoprivreda je 
tehnologija bazirana na: identifikaciji sistema upravljanja uzgojem, analizi i upravljanju 

uzgoja, nove informacijske tehnologije mogu se koristiti 
u donošenju boljih odluka o mnogim aspektima proizvodnje hrane. 
Osnovna pretpostavka precizne i pametne 
raspolaganju  prilikom donošenja 
parametara dobijenih s parcela rezultira sve svrsishodnijom, argumentiranom i optimalnom 

proizvoda. Danas se razvojem tehnologije satelitske navigacije i monitoringa na 

precizne poljoprivrede. Napredni  
neku od tehnoloških mogu i pametne  
Nove tehnologije u vidu precizne poljoprivrede imaju zadatak dati  odgovore na globalne 

 

sredine.  
 

1.   

pravodobno obavljanje poljoprivrednih radova, visoku produktivnost, smanjen broj operacija 

programiranog eksploatacijskog potencijala, malom broju mašina visoke pouzdanosti i visokim 
 

Osnovna je pretpostavka precizne poljoprivrede dostupnost velikog broja preciznih 
informacija, na raspolaganju poljoprivredniku pri donošenju odluka. Direktna usporedba 

 
Pravodobno obavljanje poljoprivrednih radova uz visoku produktivnost, te nisku cijenu rada, 
koja 

nosti 
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kao e-
tehnologija, proizvoda i usluga u cilju e -
a u poljoprivredi je vrlo širok pojam i za sada nema precizne definicije. -a u 

univerzalni  
 u 

proizvodnji koristili su razna sredstva tokom istorije u odgovoru na ovaj zahtjev. 

P -a u 

univerzalni pristup te razni izazovi ostaju. Prema tome, 

ma, a odnose se na sezonalnost i prostornu raspodjelu 
poljoprivrede, visoke transakcijske troškove, informacijske asimetrije i potrebe za znanjem u 
upravljanju koje je ovisno od lokacije (  
 

2. IT   
Prikupljanje podataka dobilo je sasvim novu kvantitativnu i kvalitativnu dimenziju razvojem 

poljoprivrednu proizvodnju. Senzori mjere: temperaturu vode, 
zemljišta, vazduha, pritisak, vlagu u zemljištu

str jerene vrijednosti, senzori 
pret jesno vrijeme, ali je njihova primjena u 

ij

poljoprivredne proizvodnje, je nezamj
 

podatke za efikasniju proizvodnju. Dronovi, odnosno bespilotne letj

oplodnje usj str. 6.
lokalizovano upravljanje dijelovima proizvodnje. Dronovi se mogu koristiti i za kontrolu stada, 

 str . . 
 

2.1.  
 

. Mogu se koristit za 

stavljanje proizvoda   na nivou 
agrobiznisu, primjenjuju 

snabdjevanja, uslugama agroprerade, obrazovanja, i

-
.  

istema agrobiznisu, potrebno je poznavati osnovne zadatke i 
u agrobiznisu 

Prema tome,  potrebno 
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je se e izgubiti vrijeme i novac jer se ne zna šta se  
ponekad ne riješen 

problem, ali trebao se potruditi i 
rješenje koje udovoljava potrebama, uz minimalne troškove (   
 

2.2.  
Tokom posljednjih nekoliko godina vidjelo se mnogo novih zanimljivih robotskih projekata s 

agrobiznisu. 
 koje 

agroindustrije, digitalizacije u poljoprivredi, precizne poljoprivrede, 
korištenja I T-a i drugih. Drugi je razlog promjena paradigme razmišljanja za nove 

u ekonomiju 
je grupe autonomnih mašina, umjesto posjedovanja jedne velike mašine, 

kojo
re

konkurisati (Stajnko D., i . 
Postoje roboti koji su projketovani i  napravljeni 
za staklenike. Zatim, postoje roboti koji bi trebali raditi vani, na otvorenom, tj. roboti za polje. 
Podjela se vrši na osnovu istema 
na kojoj su zasnovani, napr., ih ili hibridnih rješenja. 
 

  
 e  

i pametne poljoprivrede
poljoprivrede i regulira njen uti

j onova za preciznu 

poljoprivrede kao što je procjena prinosa usjeva, upravljanje korovima i otkrivanje bolesti. 
 upotrebi dronova za preciznu 

poljoprivredu ( .  

i štetnika te vodnog stresa.  

vodnog stresa, otkrivanje bolesti, procjena prinosa. 
a

nadzor usjeva, navodnjavanje, dijagnoza štetnika i umjetno oprašivanje. Trenutno se bespilotne 
letjelice ne primjenjuju za berbu, a
se koriste za tretiranje usjeva, kartiranje i rad sa senzorima.  

a

-spektralne slike, sistemi s više dronova, 
integracija pametnih senzora, otkrivanje i upravljanje korovima, ekstrakcija indeksa vegetacije, 

 
-

bespilotnih letj
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kartiranje parcela, otkrivanje stresa biljaka, procjena biomase i hranva, upravljanje korovima, 
brojanje, hemijsko tretiranje te kategorija razno. 
 

  
e od najve

u nerazvijenima, ve i

koje mogu dodati nove i inovativne funkcije. Mobilne aplikacije mogu se razviti kao 
samostalna funkcionalnost koja se pokre e se razvijaju kao 

-Cloud 
.  

upotreba u pametnoj poljoprivredi. Poljoprivrednici trebaju informacije od planiranja usjeva 

ma bez obzira na vrstu usjeva i mjesto uzgoja. Te su kategorije podijeljene u 
tri glavne faze: znati-
u ovim fazama, poput opcija za nove usjeve (znati-

mogu se koristiti za definiranje bolje proizvodnje. Mobilno poslovanje bazira se na skupu 
i hardver, operativni sistem 

 Glavna 

tj. mobilni telefoni opremljeni resursima za povezivanje u i sistemski 
softver i mogu nosti instaliranja mobilnih aplikacija 
s  
 

 -  
Precizna i pametna poljoprivreda obuhvata prostorno upravljanje sredstvima i 

ofita, prinosa i kvaliteta 

mašine prilikom obrade zemljišta, njege i zaštite poljoprivrednih kultura. 
okolišnih koristi su u smanjenom 

korištenju vode, gnojiva i pesticida. Precizna i pametna 

Precizna i pametna 
uštedi radnih sredstava, uštedi rada i potrošnje poljoprivrednih mašina i radnog vremena, 

toga slij
 

Precizna i pametna 
enjem modernih tehnologija GIS-a, mašine prikupljaju 

operacije i ostvaruje znatnu vremensku i finansijsku uštedu. Precizna i pametna poljoprivreda 
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polje. Nizak rizik ulaganja jedan je od glavnih faktora izbora precizne i pametne poljoprivrede. 

r programskim 
 

 i pametne poljoprivrede". 
Ovo su samo neke od njih: 

- -a  
2. Tehnologija promjenljivih normi  

4. Daljinska detekcija  
-

 

ija znalo kolika je potreba 

kih mjera.  

vijati precizna  poljoprivreda. 

1. 
 
Slika 1. Povezanost GIS alata u preciznoj poljoprivredi 

 
 

u realnom vremenu. 
proizvodnje, kao i kartografski pregled i informativni  izvještaj o zemljištu i uzgajanoj kulturi.  

lijedova, 

u njege i zaštite (Slika 2.  
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Slika 2  

 

poljoprivredne proizvodnje, koje se sasto  

 -    
Velika i stalna potreba za hranom uvjetovala je progresivan razvoj tehnologija u 
poljoprivrednoj proizvodnji, a time i razvoj sredstava poljoprivredne mehanizacije-mašina. 
Pojava sve savršenijih i sofisticiranijih mašina zahtijeva njihovo optimalno korištenje, što je 

poljoprivrednog gazdinstva sredstvima mehanizacije karakterizirana je racionalnim 

više smjena 
 Precizna i pametna  

informacija, zahtijeva i korištenje novorazvijenih poljoprivrednih mašinskih sistema koji se 

Time je osigurano smanjenje cijene hardvera u kabinama poljoprivrednih mašina jer nije 

u kompatibilan sistem kao i pogonska mašina.  

 

a pri radu u polju ili automatsko otvaranje i zatvaranje dozatorskih organa 
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izboru poljoprivredne mehanizacije. Navedeni pokazatelji trebaju biti osnova pri planiranju 
opremanja mehanizacijom poljoprivrednih gazdinstava. Postupci i mašine koje doprinose 

ivnih agregata 

zborom hodnog 

 
Sateli -

no preciznosti, 

poljoprivredi valja istaknuti kako svrha ovakvih prijemnika nije kl

poljoprivredi moraju ispuniti zahtjeve visoke prec

odlikuju se i drugim sistemima int
samo za poljoprivrednu djelatnost poput upravljanja i nadgledanja automatske kontrole sekcija, 
primjene varijabilnih doza aplikacije, unosa i interpretacije podataka sa digitalnih 
poljoprivredn  

elektronskih komponenti, koji 

poljoprivrednih ma  
, 

, 
 

rojektiraju se tako da se podešavanje mehanizma 

 
  

•   
            mašine;  
• kontroler koji snabdijeva sistem posebnim korekcijskim signalom;  
• a  
             
Sistemi razvijeni za automatsko upravljanje poljoprivrednim mašinama ranije su bili 

an nijedan univerzalni senzorski 
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i pravac kretanja. Sistem upravljanja treba se izvjesti kao 

senzora, jer ni jedna individualna tehnologija senzora nije idealna za automatizaciju vozila, pri 

kr

sastavnica primjene novih tehnologija u poljoprivredi koja predstavlja osnov precizne 

pri obavljanju poljoprivrednih radova. Iako GPS p

 

poljoprivredne mehanizacije zadnje generacije za sve faze biljne proizvodnje od sjetve preko 
snimanja poljoprivrednih 

podataka i kreiraju karte prihrane. Isti podaci 

programom. Na ovaj n

stanja usjeva. 
 

  
Iako se danas t i pametna 

i pametne poljoprivrede 

Agrobiznis treba podjednako uzeti u obzir ekonomske i ekološke zahtjeve. 
Precizna i pametna  

: 
-uštedi radnih sredstava, 
-uštedi mašina i radnog vremena, 
-poboljšanju ostvarenja dobit  
 proizvoda, 
- , 
-poboljšanju dokumentacije procesa proizvodnje. 
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Precizna i pametna poljoprivreda  obuhvata prostorno upravljanje sredstvima i 
a 

proizvoda. Rasporedom troškova u vezi sa specijaliziranom opremom na više korištenog 
precizne i pametne 

i pametne poljoprivrede. 

smanje  .  

(ok  i pametne 

smanjenje troškova. 
inspirisao je ponovni 

 
, smanjenje 

prednosti i uštede u smanjenje poljoprivrednih inputa, smanjenju potrošnje goriva, poboljšanju 

 
 

 , ušteda (ekonomska 
korist

iz vlastite evidencije. 
kukuruza uz primjenu satelitskog pozicioniranja i automatskog upravljanja na traktorima i 

-a na poljoprivrednom 
– 

a berbu u klipu 

 

operaciju. 

 

 

 

pozicioniranje nije neophod  
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operacijama po sjetvenim tragovima, 
2. Zaštita prskalicom, 

ekološku zaštitu, 

 
 

ko 

 i ukupnu uštedu za 
 

dobija se suma 

 i pametne poljoprivredne 

narednom periodu, poboljšanje uslova rada za r
 

 

je isplativ pri primjeni za površinu na kojoj su troškovi manji od projektovane potencijalne 

u godine, 

mogu da se premještaju s jednog traktora na drugi, ali ukoliko se neke operacije odvijaju 
 

  i pametna poljoprivreda ima 
izvanredni i signifikantni uticaj u poljoprivredi posebno sa ekonomskog aspekta. Prema tome, 

usvajanja i primjene navedenih sistema svakim je danom 

obrazovanja, bez kojih moderni sistemi ne m
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redne 
proizvodnje i donošenja optimalnih odluka u pravo vrijeme.   
Precizna i pametna 
Ovaj pristup u agrobiznisu podrazumijeva  upotrebu satelitskih sistema, poput GPS, kao i 
inter  
Poljoprivrednici koji koriste precizne podatake mogu bolje iskoristiti inpute (pesticide ili 

 efikasnosti agrobiznisa. 
 i pametne poljoprivrede poljoprivredni 

suprotnosti je sa tradicionalnim pristupom poljoprivredne proizvodnje u kojem se primjenjuju 

poljoprivrednoj parceli nezavisno od potreba. 
Svrha primjene  precizne i pametne poljoprivrede je poboljšanje prinosa, smanjenje troškova, 

 
Suština primjene precizne i pametne ara 
zemljišta i biljnih fizikalno-

.
 

Sa ekonomomskog aspekta precizna i pametna 
informacija za donošenje optimalnih odluka o upravljanju poljoprivrednom proizvodnjom i 

proizvoda i hrane.  
Pored toga precizna i pametna poljoprivreda smanjuje troškove  primjene gnojiva i hemijskih 

hemikalija. Isto tako primjena precizne i pametne poljoprivrede obezb
poljoprivrednoj proizvodnji, preradi i distribuciji, koji su  bitni u fazi  prodaje poljoprivrednih 

i pametne poljoprivrede mogu  
integrirati i softveri za upravljanje poljoprivrednom proizvodnjom s ciljem lakšeg obavljanja 

zanemarive i prednosti kao što su: manji utrošak pogonskog goriva, manje zbijanje zemljišta, 
manje ulaganje rada i pravovremena pri  
Iskustva pokazuju da je precizna i pametna 

 
preciznoj i pametnoj  
agrobiznis u cjelini. 
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 do 2 miliona KM su podijeljene u ocjeni da li  i  i dovoljnu 

akumulaciju kapitala.    aktivnosti postoji  dok 
a  da se u    ne  dovoljnu akumulacija kapitala. 
 ivanja su  u  . 1.  

 
Tabela .  

 

  

  u 
u 

Total 
-2 miliona 

KM 
 

miliona KM 

 

  12  12 
    

 
    

 
   

Total     
    

²=   
 

 
 
 

 

23,10%

76,90%

DA NE

178



.  

 
 

 
 

 

Tabeli .  
 

Tabela 3  u  
 

 
 - ;  

; 

 

; 

V 
 

; 

 

 

 

    

 

179



 
 

 ne postoje investiciona  
   

 
  

s  
je   

 ili   na cjelokupnu 
 djelatnost te aktivnost .   

  na 
. 

 
 

 a 

imala   
 
S pa je jasna 

 nivoa investici  
 ili doma  ili   uticati na 

   
. 

 
  

180



 
 

1. 
 

2. - 
 

 

 
 

 
  

6. 
 

7.  
 

 
 

 
 . 
  
 -  

11.  
12.  

 

181



 
 

Doc. d 1                                                   Pregledni rad 
                                                                                                 UDK 007.52:658.8.013 

 

A 
 

 
Apstrakt 
Digitalni i neuromarketing predstavljaju savremene marketinške oblasti u funkciji 
poslovanja kompanija i drugih društvenih subjekata. To su obrazovne discipline uju 

iz dru -tehnološkog polja, komunikologije, 
informatike, psihologije i medicine. 

optimalnih odluka 
profita. Vešta predstavlja proces primene digitalizacije sa 

h sredstava u smislu optimalnog nastup . Poseban 
cilj je e inovativnim modelima biznisa  radi 
ostvarivanja konkurentske prednosti. Paradigma neuromarketinga postupke 
identifikacije marketinških postulata primenom autohtonih metoda i tehnika neurosnimanja, 
povezano sa transferom informaciono-komunikacionih tehnologija. Digitalni marketing 
inkorpo alate, tehnike i sisteme zbog razmene informacija, 
odnosno postizanja optimalnih transakcija. u digitalnom i 
neuromarketingu nesumljivo su , 

pravilnog razumevanja ekonomskih trendova. Primenom sofisticiranih mehanizama i 
uštvenog 

ambijenta.   
 

:  neuromarketing, aktivnosti mozga, 
 konkurentnost, ekonomija 

 
 

 
 
Abstract 
Digital and neuromarketing represents modern marketing areas in the function of improving 
the business of companies and other social entities. These are educational disciplines that 
include a large number of areas from the social sciences, the technical and technological field, 
communication, informatics, psychology and medicine. At the same time, these are 
professional activities important to the management of business systems and institutions in the 
process of making optimal decisions and increasing profits. Artificial intelligence in this sphere 
represents the process of applying digitization with the use of technical means in terms of 
optimal performance on the market of goods and services. A special goal is to adapt to 
innovative business models with management support in order to achieve a competitive 
advantage. The paradigm of neuromarketing means the identification of marketing postulates 
using indigenous methods and neuroimaging techniques, connected with the transfer of 
information and communication technologies. Digital marketing incorporates various 
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electronic media, tools, techniques and systems for exchanging information, i.e. achieving 
optimal transactions. The segments of artificial intelligence in digital and neuromarketing are 
undoubtedly a dynamic, promising research field, where they include concepts of market 
functioning, public perception and social psychology in the context of a proper understanding 
of economic trends. The application of sophisticated mechanisms and paradigms ensures the 
competent adoption of solutions at all levels of the social environment.  
 
Key words: artificial intelligence, digital marketing, neuromarketing, brain activity, market, 
competitiveness, economy 

 
1.  

 

obuhvatio procese neophodne da bi se 
edstavlja jednu od 

naprednih digitalnih tehnologija 
posebno u sferi marketinga. 

savremenih poslovnih organiza
projekcija podrazumeva postizanje korporativnih ciljeva na osnovu zadovoljavanja potreba i 

aktivnosti.  

roba i usluga, koji su utemeljeni na poverenju i lojalnosti korisnika. Nastankom marketing 
instrumenta marketing miksa. Bez 

namere da se detaljno ulazi u analizu pojma – 

 

komuniciranja, primeni outside-
 Savremeni procesi utemeljeni na informaciono 

– komunikacionim tehnologijama u vidu digitalnog marketinga i e – 

podrazumevaju favorizovanje pronalazaštva, inventivnosti i njihove konkretnu 

promene u svim društvenim tokovima. Postmoderno vreme u kojem egzistiramo imperativno 
enim oblastima. 

ekonomskog ponašanja odnosno na ono što je domen donošenja korporativnih 

rezultat toga pojavili su se novi teorijski koncepti koji su ponudili nova objašnjenja procesa 
donošenja ekonomskih/finansijskih odluka. Pored bihevioralne 

neuroekonomija i neuromarketing. 
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2. Digitalni marketing i prime  

 

potencijalne korisnike, da pokrenu interakciju 

marketinških kampanja znatno je olakšana. Naime, pored podataka o geografskom poreklu, 
demografskim i socijalnim karakteristik
u pozadini brojnih platformi integrišu celokupnu pretragu i sve online aktivnosti korisnika. Na 

2 

ima. VI se odnosi na simulaciju ljudske 
inteligencije putem mašina koje su programirane tako da misle kao ljudi i oponašaju njihova 

svim podacima trošiti previše resursa. 
inteligencija 

 

odnosu na ljude u an

 

dostupnija i manjim 

inteligencija zadobija dodatno poverenje i polako postaje nezaobilazna u mnogim industrijama, 
menjaju  

 
brendu. 

 

e je koje maltene od same 
udi budi strah i nesigurnost. Naime, tehnološki 

                                                           
2 –  2011, str. 
43. 

184



 
 

predstavl eg ekstremnog razvoja tehnologije. Nakon ove svojevrsne prelomne 

istovremeno svet kakav poznajemo polako nestaje. 
 integrisanjem 

digitalnih tehnologija u sve poslovne procese. Digitalna transformacija donosi koriš enje 

 
mnoge 

ponude optimizovane prema svakom 
 

proces marketinga. 3  
 preciznije sagledavanje podataka što doprinosi delotvornijim poslovnim operacijama,  
 

 
  

Troškovi su:  
  
 troškovi reorganizacije poslovnih funkcija i procesa,  
 obuka zaposlenih.  

Neki smatraju da se marketing mo e definisati kao uskla ivanje ponude nekog preduze a sa 
potrebama potroša a u okviru mogu nosti koje okru enje pru a. Informacione tehnologije e 
iz osnova promeniti prirodu ovog okru enja, deluju i na svako doma instvo i svakog 
potroša a. Sa obzirom da informaciona tehnologija sadr i ra unarstvo, mikroelektroniku i 
telekomunikacije, a uklju uje ra unare, informacione mre e, baze podataka, softvere, mobilne 
telefone, kablovsku televiziju, itd. uz pomo toga ona skuplja, vrši obradu uva i prenosi 
informacije u svim njenim oblicima. 4 
Telekomunikaciona mre a savladava prepreku nametnutu geografskim ograni enjem i 
pospešuje organizacione veze izme u kompanija i drugih entiteta. Akcenat je bio na inovaciji 
procesa umesto na menjanju proizvoda koji bi imao nove prednosti i dodatne vrednosti i na taj 
na in otvorio nova tr išta. Cilj je bio uštedeti na troškovima usled pove anog obima 
proizvodnje umesto da ostvare kvalitativne prednosti zasnovane na poboljšanjima u drugim 
oblastima poput strategijskih procesa i upravljanja donošenjem odluka. To je razlog što 
informaciona tehnologija nema uticaj kakav bi mogla da ima prilikom procene svoje 
konkurentne strategije i ostvarivanja bli eg odnosa sa potroša ima. 

 za uvo enje informacione tehnologije u marketinšku praksu je uvo enje samog 
marketinga u kompaniju. avaju a okolnost je i što sama priroda marketinga ne podsti e 
kori enje informacione tehnologije u svojim aktivnostima. Stvarala ka priroda marketinga je 
nešto što marketing naglašava. Inovativna na ela segmentacije, kreativne strategije, originalni 
i jedinstveni pristupi promocije neophodni su elementi uloge menad era marketinga. 

 nije podesno za kompjuterizaciju, dok esto i sami nosioci marketing aktivnosti nisu 
ube eni da e koristi od uvo enja informacione tehnologije opravdati troškove njenog 
uvo enja i grani enja koja se name u. Još jedno ograni enje nije zanemarljive prirode, a to je 
da je softver koji koriste menad eri marketinga esto namenjen drugim specijalnostima.  

                                                           
3  
4 
component reliability from data-driven industrial case studies, The International Journal of Advanced 

 London,  
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Veliko ograni enje predstavlja i usmerenost same industrije informacione tehnologije na ono 
što prave, a ne na ono što potroša kupuje što je poprili no loše i osu eno na propast. Potrebno 
je da korisnik bude obavešten o postojanju nekog proizvoda kao i o njegovim prednostima, a 
da nabavka istog proizvoda bude jednostavna, brza i laka kao i da nema problema sa njegovim 
kori enjem. Neminovno je da u paketu sa informacionom tehnologijom ide i reorganizacija 
posla, odnosno novo planiranje poslovnog procesa.  
Potrebno je da menad eri marketinga shvate da je jaz izme u sadašnje primene informacione 
tehnologije i onoga što ona zaista nudi, neophodno prevazi i kako bi kompanija ostala 
konkurentna. Pristupa nost i podesnost samog softvera koji se umnogome koristi odre uje 
uspeh kompanije. 
Velike kompanije su esto u prednosti koja se ogleda u kreiranju softvera po njihovoj meri dok 
su manje kompanije esto prinu ene da kupe softver i prilagode se njemu. Takvi softveri ne 
odgovaraju potrebama marketinga. Baze podataka je potrebno da omogu avaju elektronsko 
popunjavanje uvanje i a uriranje injenica, kao što su podaci o potroša ima i prodaji. 

bazu podataka sposobnu da 
 

Neizvesnost u njihovom razvoju ne postoji.  

binost i 

upravljanje koje marketing zahteva treba da bude strateška odluka cele kompanije, a ne samo 
Sektora za marketing. 

 

konkurentima. Informacione tehnol

decentralizovanim 
 

 
se sistem distribucije i prodaje, medijski kanali. 

 se prava poruka u pravo vreme i na pravoj platformi plasira 

savremenom 
prednost. 

ša svoje poslovne perfomanse, ponudi 
bol
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zi u personalizaciji. Da bi se ona 

potencijalnim. Razvoj digitalne tehnologije je om anje i skladištenje 
anje 
 

 

aju jednu od najefikasnijih tehnologija za 

da dobro upoznaju svoju cil
u priliku za povezivanje sa cil nom publikom. 

Sa obzirom da je informaciona te

 

zadovoljni, a sve to uz 

kao delatnosti i pristup marketingu kao filozifiji. 

usmerenost
 

polemika ove kritike. Razlozi za neuspeh no

Pristup marketingu kao delatnosti sam po sebi nedovoljno objašnjava šta je marketing dok 
6 

 
 

u sklad nivo poklapanja ponud

se mogu zameniti drugim artiklima jer u osnovi, za njih imaju isto dejstvo. Da bi se ovaj 
 

artiklima. 

stav, drugi aspekti filozofije se tada lako primenjuju. Neke kompanije nemaju posebno 

                                                           
6 gom i informaciona tehnologija, Clio, Beograd, 2013, str. 43. 

187



 
 

odeljenje za marketing kao organizacionu celinu. Velike kompanije bi trebalo da marketing 

jedinjavati glavne zadatke 
distribucije, oglašavanja i promocije, kao i prodaje. 

 po principima koji daju 
inga 

smanjuju po obimu, pa se dobija utisak kao da marketing klizi iz ruku marketara, ali i širi po 
 

i briga i odgovorno  - prodaju, 
 

Aktivnosti na kojima se bazira digitalni marketing se neprestano razvijaju u skladu sa navikama 
internet korisnika. Neophodno je upoznati navike online korisnika, njihova interesovanja, 

proizvoda i usluga bila adekvatna.  

komunikacije sa p

7  
Primena digitalnog marketinga 

 

 Zbog toga se u novije vreme -

 

smanjenja rizika, baze bi trebalo da budu do
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Inovacije u razmeni informacija digitalnim putem imaju dvostruke implikacije. Sa jedne strane, 
marketari 

. 

 

pristupaju komunikaciji posredstvom interneta, prevashodno društvenih medija, navode se 

mogu biti kako racionalne, tako i emocionalne prirode, privredni subjekti i kreatori 

10  

donose odluku o kupovini i  

To su:11  
 finansijski rizik,  
 rizik koji se odnosi na performanse proizvoda,  
  
 problemi sa isporukom proizvoda.  

Pravovremenim reagovanjem preduze a u cilju smanjenja potencijalnih opasnosti koje mogu 
biti inicirane nekim od prethodno navedenih rizika omogu ava se poverenje potroša a i kreira 
dobra osnova za uspostavljanje dugoro ne saradnje. Neka od najzna ajnijih pitanja odnose se 
na smanjenje rizika, online iskustva potroša a, efektivni sadr aj web sajta i tome sli no. 

 sa potroša ima kori enjem digitalnog marketinga kao i sve ostale aktivnosti 
iziskuje odgovaraju a sredstva.  bi se ova izdvajanja smatrala investicijom i omogu ila 
ostvarivanje profita, marketari svakodnevno vrše procenu efektivnosti digitalnih marketinških 
kampanja. Neki od bazi nih pokazatelja kojima se meri efektivnost odnose se na slede e: 

 broj posetilaca,  
 kvalitet ili stopu konverzije, 
 trošak po kliku, 
  
 prinos na investicije,  
 brend metrike. 

Redovnim pra enjem navedenih metrika i preciznim postavljanjem po etnih ciljeva 
komunikacije, potroša i se navode na kupovinu, ali i na ostvarivanje dugoro nih odnosa sa 
preduze em.  jedna od klju nih odrednica koja zna ajno opredeljuje ponašanje potroša a 

                                                           
10 

 
11 Digital transformation, information security and logistic in the context of social development, 
Belgrade and Sofia: CESNA B and Institute of Philosophy and Sociology Bulgarian Academy of Sciences, 2021, 
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u digitalnom okru enju navode se komentari potroša a koji su imali iskustvo sa odre enim 
proizvodima preduze a.  

 što je u tradicionalnom marketinškom ambijentu bila komunikacija od usta do usta, sada 
se odnosi na ispisivanje pozitivnih ili negativnih recenzija potroša a posredstvom web 
platformi.  od usta do usta u elektronskom obliku je jedan od krucijalnih 
pokazatelja koji uti u na ponašanje potroša a. E-Wom komunikacija predstavlja predmet 
istra ivanja brojnih radova, pri emu se ve ina autora sla e oko dominantnih varijabli koje se 
tim putem ispituju.  izvora informisanja, kvalitet informacija koje se na taj na in 
plasiraju neki su od naj e ih parametara koje potroša i prate prilikom donošenja odluke o 
kupovini. Pravovremenim reagovanjem na ovakve komentare, ostvaruje se ve i stepen 
bliskosti sa potroša ima i otvara povoljan ambijent za uspostavljanje dugoro ne saradnje i 
kreiranje lojalnosti.  koji se plasiraju na ovaj na in imaju ve u ube iva ku mo kao 
i ve i kredibilitet i esto uzimaju primat u odnosu na promotivne poruke plasirane od strane 
kreatora marketinških strategija. 
Prethodno iskustvo potroša a, kao i vrsta proizvoda koji su predmet konzumacije dovode do 
toga da se pozitivno ili negativno ocenjeni komentari ne mogu generalizovati. Prilikom 
kreiranja web obrazaca koje potroša i popunjavaju, kreatorima ovakvih formi preporu uje se 
da strukturiraju upitnike na takav na in da jasno omogu e isticanje pozitivnih i negativnih 
svojstava proizvoda.  
Implementacija digitalnih strategija u  koncept, odnosno razvijanje tzv. e-  pristupa 
omogu ava pravovremeno reagovanje i uklju ivanje razli itih ciljnih grupa potroša a, kao i 
razumevanje celokupnog postupanja potroša a prilikom povezivanja sa odre enim 
preduze em. Sli no kao i kod tradicionalnih medija, i poslovanjem u online ambijentu nastoji 
se da se potroša to du e zadr i u virtuelnom prodajnom objektu. Naime, du im interaktivnim 
postupkom u okviru virtuelnog sadr aja, pam enjem interaktivnih elemenata, olakšava se put 
prelaska od faze razmatranja do faze kupovine.  

 postupku primene -a u digitalnom okru enju, ostvaruju se brojne koristi. Neke od 
12 

 ostvarivanje uštede u troškovima, 
 masovnu kastomizaciju posredstvom marketinških poruka, 
  
 

 
 procesu upravljanja odnosima sa potroša ima, preduze a konstantno tragaju za novim 

na inima predstavljanja ponude i plasiranjem interesantnih sadr aja. Gotovo da ne postoji 
preduze e koje u svojoj komunikacionoj strategiji ne primenjuje neki od oblika digitalnog 
marketinga, u cilju unapre enja proizvoda ili usluga, i uspostavljanja dugoro nih odnosa sa 
potroša ima.  

eno je da je kori enje društvenih medija u Evropi zastupljeno kako kod malih, tako i kod 
velikih preduze a. Više od polovine preduze a obuhva enih istra ivanjem Eurostata navodi da 
u procesu uspostavljanja odnosa sa potroša ima koristi društvene medije u funkciji razmatranja 
komentara potroša a, odgovaranja na njihova pitanja i unapre enja odnosa sa njima. 

ivanjem preduze a u adekvatno planiranje i implementaciju marketinških kampanja 
posredstvom digitalnih medija, doprinosi se ja anju svesti o proizvodu, upu uje na iniciranje 
bliskijih odnosa sa potroša ima, ali i deluje na psihološke aspekte potroša a, omogu avaju i 
osnove za kreiranje dugoro nih odnosa.  

 nastojanju da se pozicioniraju koriste i digitalne medije, kompanije moraju biti svesne 
injenice da je ovakve instrumente neophodno sagledavati ne samo iz takti ke perspektive, kao 

                                                           
12  2020, str. 2. 
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sredstvo za ostvarenje prodaje i kratkoro nih poslovnih ciljeva, ve kroz strategijsku 
dimenziju. Ve sada je o igledno da marketing do ivljava svoju drugu veliku transformaciju u 
ovom veku. Prva transformacija je bila prouzrokovana pojavom Interneta, digitalnih 
tehnologija i društvenih mre a, koje su znatno promenile interakciju izme u potroša a i 
brendova. Novu transformaciju predvodi talas naprednih digitalnih tehnologija s vešta kom 
inteligencijom na elu. 
 

3. euromarketing i implementacij  
 

našla izuzetnu primenu u svakodnevnom funkcionisanju ljudi, te se 
. Prema 

marketinških agencija, kompanije koje primenjuju  % bolje 
% % % više konverzija. 

oglašavanje brzo su uveli  u svoju praksu, ali je to samo jedan 
segment koji doprinosi krajnjem cilju. I dalje postoji nedostatak razumevanja i sagledavanja 

 doneti marketingu i poslovanju. Plasiranje prave poruke 
odluku 

 

optimiz

ovek koji bi mogao da zamisli 
–  

investirale u ovu 
13 

sticije u tehnologiju 
inteligencije za 2 – ovakav trend 

i  vrednost od 22,4 milijarde evra i time premašiti definisan 
cilj ulaganja od 20 milijardi 

oporavak i oblikuje digitalnu transformaciju evropskog društva i privrede. 
 

je koristiti 
i efikasnije obavljanje poslova.   analiziranja 
podataka o potro ti dok 

 T
dovodi 

primer,  
o  

pogledati reklamu i kupiti proizvod. 
u velikoj meri poma  

komponenti.  

                                                           
13 
3, Beograd, 2021, str. 34. 

191



 
 

 ti 
 Primera radi,   da se predvidi 

 mogu da predvide 
14 

ti e trendove. To doprinosi poslovanju brendovima 
 

budu izuzetno korisni.  

inteligencija 
nudi 

retvori u ono što bismo mogli 
nazvati mikrotargetiranjem ili hiperpersonalizacijom. Sa 

 
Primena hiperpersonalizacije je ogromna, a jedna od njih se odnosi i na personalizovane 

ove tehnologije koja 
lagode korisnicima na 

Servisi  
– 

boja – dok istovremeno koristi izgled koji dokazan
testiranja hiljada drugih sajtova. 

oriste 
 
 

e aparate i da unaprede brend 
.  Iako je do nedavno 

studijama koje su mu dale na kredibilitetu i 
upotrebiti. 

pitanja koje 

u

                                                           
14 
component reliability from data-driven industrial case studies, The International Journal of Advanced 

 London,  
  

poslovanja, Ekonomija – teorija i praksa br. 4, Novi Sad: Fakultet za ekonomiju 
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nju. Sve ovo u prvi plan 

situaciji neizvesnosti i rizika. 

namera, stavova, verovanja, polnih razlika, iskustva na ovaj proces. Neki je nazivaju i 

neuroekonomije je neuronauka ali i brojne druge nauke.  
Neuromarketin

mozga za vreme donošenja ekonomskih odluka. Neuromarketing kao nauka postoji više od dve 

 
ovom problematikom je impozantan. 16 

razumevanju procesa donošenja ekonomskih i finansijskih odluka, odnosno neuropsihološke 
osnove mena

imati veliki utucaj na ekonomiju. 

od 
krucijalne . Stoga je bilo neophodno utvrditi 

donošenja marketinških 
nastojala lokalizovati i kategorizovati. Neuropsihologija i neurofiziologija su odavno utvrdile 

karakteristika  Na osnovu 

Neuromarketing je 

cilj - 
nanja neuroekonomije. 

                                                           
16 
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 -

stoga su njegovi rezultati sasvim suprotni od rezultata dobijenih konvencionalnim metodama 
 

Neuromarketing je nauka koja kombinuje discipline neuronauke i marketinga. Istovremeno je 
i nauka koja svojom interdisciplinarnoš u otkriva kako se formira pojam zaštitnog znaka i 

medicina, biologija, hemije, psihologija i marketing i razvijen je u sv
nervniog sistema.17 aja 
ili molekularnih uzroka neuroloških i psihijatrijskih pacijenata i razvoj efikasnih tretmana. Ali 

u 

jasnije razumevanj

proizvoda, vizuelni efekat pakovanja, medijska eksponiranost, efikasnost pozicioniranja i 
oblasti neuromarketinga. 

baš to kupuj

 
e platiti za neki proizvod. Ali ne umeju tako lako da izraze odakle te preference 

 zvukovi ili brendovi. 

 
 

g pristupa u 

odrede centri u ljudskom mozgu 

 
 
 
 
 

 

                                                           
17 and oth., Factors Influencing Wine  Cohorts on 
the Serbian Wine  
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4.  
 

sfera marketinga 
ovom veku. Prva transformacija je bila prouzrokovana pojavom Interneta, digitalnih 

brendova. Novu transformaciju predvodi talas naprednih digitalnih tehnologija sa 
 

 i oni koji su 
nepoverljivi  

ona imati uticaja na ljudske odluke i da je kontrolišu  
ka inteligencija 

 na mnogo 
 je p  ivanja i razvoja ove tehnologije 

okviru, kako bi se izbegli potencijalni negativni uticaji i osiguralo da  
 Brojni marketinški  se  u oceni da  inteligencija 

 i jeste od velike , ali ne skrivaju njena trenutna . 
Svaka nova tehnologija koja se pojavi na  je skupa.  inteligencija ne  
izuzetak od ovog pravila.  kupovina i  mogu   troškove. S 
tim u vezi,  marketinške zadatke ne  da obavi samo jedan sistem zasnovan na 

 inteligenciji,  je neophodno osloniti se na   rešenja kako bi se 
ti zadaci izvršili. Nepostojanje jedinstvenog rešenja, osim što dodatno ,  
nabavku ovih sistema još komplikovanijom. 
Sistemi  inteligencije ne mogu da rade sami.  zahtevaju nadzor. Da bi  šta 
treba da rade, njima je neophodan neko ko  ih nahraniti svim potrebnim informacijama. A za 

 marketinške kampanje, potreban je marketinški  koji  je planirati i voditi, 
jer je  inteligencija  na svoje .   da radi samo ono za 
šta je programirana.  sav svoj posao  , ali za razliku od , nije u stanju da 
samostalno donosi bilo kakve presude,  one koje se zasnivaju ne na logici,  na 
intuiciji. 
Za uspešan rad  inteligencije potreban je veliki skup podatak. Ako sistemi  
inteligencije nisu posebno programirani da poštuju  pravne smernice veoma se lako 

 dogoditi da oni  ono što se smatra  u smislu  podataka 
o  za personalizaciju marketinga.   da do toga , marketari rizikuju da 
se  sa strogim kaznama i narušavanjem reputacije. 
I na kraju, a za marketing i  nedostatak,  inteligencija ne poseduje 
kreativnost.  nije  za kreativne poslove, tj. njena kreativnost je  na 
kreativnu sposobnost osobe koja je programira i njome .  inteligencija  
biti od velike  prilikom  i kreiranja nekog izvanrednog rešenja, ali još uvek 
ne  da se  sa  mozgom. 

konkurentni. Ali pre svega da bi uspeli u tome, 
neophodno je na ceo proces i gledati baš kao na igru, gde i dobijamo i gubimo, ali ne prestajemo 
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sv
marketinških strategija. Digitalni marketing sve više je odlika uspešne komunikacije sa 

astup 
-mail marketing ili neki drugi modalitet marketinških kampanja, 

 
Neuromarketing predstavlja primenu neuronauke u oblast marketinga ali i sasvim novi pristup 

metodologija neuromarketinga. Neuromar

Neuromarketing je mlada 
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TRANSAKCIJE ELEKTRONSKOG BANKARSTVA U BIH U 2021. GODINI 

naziv 
usluge 

Mobilno 
bankarstvo 
- pravna lica 

Mobilno 
bankarstvo - 

 

Internet 
bankarstvo - 
pravna lica 

Internet 
bankarstvo 
-  

preko 
ATM - 
Pravna 

lica 

preko 
ATM - 

lica UKUPNO 

 
   

234.331  
   

7.525.004  
   

24.941.391  1.732.302  0 
   

4.198  
   

34.437.226  

 
   

634.199.115  
   

1.522.882.126  
   

111.290.494.841  558.476.892  
   

-   
   

776.328  
   

114.006.829.303  
  

 

92%

8%

Odnos broja pravnih lica korisnika elektronskog bankarstva u 
2021. godini

Internet bankarstvo - Pravna lica Mobilno bankarstvo - Pravna lica
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3
2021. godini 

 
  

 
 
 
 
 
 
 

4
Hercegovini u 2021. godini 

 

 

  
 

73%

27%

Ukupan broj transakcija elektronskog bankarstva u 2021. 
godini

Pravna lica

98%

2%

Ukupna vrijednost transakcija elektronskog bankarstva u 
2021. godini

Pravna lica
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Pregledni rad 
UDK 658.16.016.7/.8:347.736/.739  

1 

          – R A 

 
U okviru ovog rada je analiziran
Reorganizacija predstavlja skup organizacionih, finansijskih i drugih mjera koje se 

jskog oporavka i nastavljanja 
2

 

 reorganizacija, , uporedni sistemi, pasivna a 
likvidacija neizuzete imovine, , i upravnik, modeli 

 

NEW APPROACH TO THE PROBLEM OF BANKRUPTCY - 
REORGANIZATION 

Summary 
Within this paper, reorganization is analyzed as a new a
Reorganization represents a set of organizational, financial and other measures that are 
undertaken towards the bankrupt debtor with the aim of his financial recovery and 
continuation of activities, including the suspensi
bankruptcy system should ensure the stability of creditor claims in the course of regular 

uncertain and very difficult for cred
settlement of creditors, but depending on the property of the debtor that is part of the 

 

Key words: reorganization, inability to pay, comparative systems, passive bankruptcy 
liquidation of non-
reorganization models  

1 e-mail: malik_ikan  
2  
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UVOD 

pre

4  
 

promjena obima poslovnih aktivnosti, odnosno u punom ili umanjenom obliku ukoliko se 

 i reorganizacija koja se njime postigne 

posmatrati kao jedna dugotrajna aktivnost, kao jedan dugotrajan proces na kojeg uticaj imaju 
niz faktora i koji mogu dovesti d

 
 
1. Pojam reorganizacije 
 

reorganizacije izuzetno p

teret dugovanja 

6 
 

raspodjela ste
odnosno likvidacija društva a koje je dospjelo u stanje insolventnosti, odnosno u stanje kada 

 
 

regulativom, nemaju jasan stav koji od pokazatelja insolventnosti je najprimjereniji za 
 

                                                           
3  
4  
5 –  
6 
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 e u obzir uzima odnos ukupne 
 

 
 

 
finansijskog ozdravljenja 

trenutak i stanje koje dovodi do formalno  

Zakonski kriterijumi koji definišu insol
samo ponašanje privrednih subjekata, i njihov odnos prema sopstvenim dugovima, i uopšte 

i neki drugi bitni 
uspešnu reorganizaciju  
 

 
  
Tabela 1  
 

Reorganizacija privredn
 

Faze: 
   
 

plana,  
  
  

 
 

 
 

– 

8 
 
Umjesto termina reorganizacija neka zakonodavstva upotrebljavaju termine kao što su: 

o postiglo njegovom likvidacijom i 

                                                           
7  -  
8 -  
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povjerioci, posljie završenog postupka reorganizacije biti u istom pravnom i ekonomskom 
 

 

anizacije treba da bude maksimiranje 

 
Za svaku konkretnu situaciju potrebna je mnogo dublja analiza i procjena da li je postupak 

 
 

 

kompanije, zbog promjenjenih uslova na svjet

ugašene ali da još uvijek posjeduju prepoznatljivu robnibrend i visok nivo kvaliteta svojih 
 

 

ani jedinstveni 
 

 
U uporednom pravu postoje primeri da se postupci likvidacije i reorganizacije regulišu 

ost da se u reorganizaciju 

posljednje vrijeme se zbog tih razloga u svijetu i vrše izmjene regulative kako bi cijeli 
 

 

  

                                                           
9       
10       
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reorg
  

 

2.  
 

, koji je gla

 
 

 

bi on nastavio sa poslovanjem i kak

 
 

od onih odre
 

 
 

 
  

 
  
  
  
  
  
  
 ika, 
  
  
  

                                                           
       

12     ,  
 

13  
14     ,  
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nastaviti sa radom ako mu se ostavi dio imovine a preostali dio se proda i podijeli 

 
 

 

tek, biti osnova
cjelokupne imovine jednog pravnog lica na drugo izazvalo gašenje tog, 

skupa prava i obaveza, onda bi ova mjera im

 
  

 

mjere nije defin

treba precizirati i izvršavanje obaveza tih pravnih lica prema povjeriocima, kao i 
posljedice usljed neiz  

 
 

rodajne 

tus u 

 
 

 
prenije

                                                           
15  
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stvari, morali bi se definisati u odnosu na samog subjekta, protiv kojeg je pokrenut 

 
 

 naredna mjer

 
 

 sno u zakonu se 

kombinovati više mjera, što samo govori o naglašenosti autonomije volje kod 

mjere se daje sloboda 
 

 
 

kojima naved

mjere, ako imamo u vi  
 

 

 

 da postoji prijedlog za 

ko 
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mjere istovremeno primjenjuju

 
 

 

 
 

 

, opstanak 

postupka reorgani  
 

 

, kao 

mje

 
 

 

                                                           
16  
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trebaju da se preduzmu, kako bi se stvorili temelji za planirano ostvarivanj

 

 
 

 šteta koje mogu biti rezultat 

finansijskih prognoza i vrsta mjera koje trebaju da se preduzmu da bi se povratila 

smanjenje broja zaposlenih, i

 
 

 
 

povjerioce koji nisu  
 

 

nisu  

odr

 povjerioce 
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3.  
 

postupka prinudnog poravnanja i preuzima

 
 

-
privrednog društv

vije

emanjem 
 

 

rokovi  
 

osnova z

porav
 

 

kojima se posebno izjašn

ga 

                                                           
17 

 
   

19 
-  
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22:  
mske razloge 

tome ne dovodi u pitanje ispunjavanje obaveza prema povjeriocima,  
lo na 

 

 

 
 

st davanja izjave o preuzimanju duga u prethodnom 
  

 
 

enje kojim se odobrava preuzimanje duga 
24

u na kojem se raspravlja o razlozima za pokretanje 
 

 
 je uveden institut reorganizacije 

r

                                                           
 
22   
23 

 
24 n 

 
25  
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ska rješenja 

 
 

26 i  

na 

-
 rganizacije 

-
i koji imaju najmanje 

28  
 

  zajedno 

 i povjerioci i akcionari 

oni svojim glasovima 

 
 

najefikasnijeg  

 

 i zakonu   
                                                           
26 

 
27 Zakon o insolventnosti privrednih društ  

28 
 

29 
-  

30 
 

31 
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u kojem su uopšteno objašnjeni 

okolnosti koje su dovele do finansijskih 
 

 popis mjera i sredstava za realizaciju 
plana, kao i detaljan opis mjera koje je 

 
 ja 

namirenje prema isplatnom redu, 

 
 opis postupka prodaje imovine, uz 

  
 rokove za izvršenje plana 

reorganizacije i rokove za realizaciju 
glavnih elemenata plana reorganizacije, 

 
 i 

iznos naknada za njihov rad, kao i iznos 
 

 godišnje finansijske izveštaje za 

bilans uspjeha, bilans stanja i izvještaj o 

 
 

 
 

 
 
 
 

                                                                                                                                                                                     
32 Zakon o insolventnosti privrednih društ  
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DIGITAL TRANSFORMATION ON CONTROLLING FUNCTION IN 
THE COMPANIES IN BOSNIA AND HERZEGOVINA 

 
Summary  
The research paper emphasizes the importance and necessity to transfer business operations to 
digital platforms, and at the same time sheds light on the respective challenges facing the 
controlling function. These changes, referred to as digitization, will undoubtedly affect the 
basic business controlling function in all companies, as well as the employees which will have 
to adapt to the new digital environment within the controlling groups and business units. The 
goal of the conducted research was to identify formal characteristics of the business controlling 
function in companies located on the territory of Bosnia and Herzegovina. The resulting 
analysis has shown that the views of both employees and management vary greatly in respect 
to the original characteristics of the business controlling function. This variation is causing, 
subconsciously or consciously, the companies to assess and present themselves differently from 
the actual state. 
Key words: Controlling, Management, Digital, Transformation, Business model. 
 
INTRODUCTION 
To study how the digital transformation process affects the business function of the controlling 
framework, will define the scope of the term “digital transformation”, and within what role the 
business controlling functions plays. Well known is that the digital transformation is one of the 
largest innovation that is being introduced virtually in all commercial and public systems, 
which is reflected in the adjustment to the new business environment and the optimal 
exploitation of the new opportunities provided by the market disrupting technologies, such as 
Artificial Intelligence-Ai, 3D printing, Internet of Things-IoT, Big Data. It is important to point 
out in this paper works that due to the nature of the transformation the system cannot be 
structured in the same manner as previously, nor to the same extent as with popular commonly 
used technologies with the applied techno-economic business models. When applied the 
innovation changes the meaning of what it is applied to and in the same way the digital 
transformations change the meaning not only of the business system, but also of all elements 
of the ecosystem in which it operates, that is, the very essence of social organization and the 
paradigm. So, this paper offer the reader an insight into the-state-of-the-art structural 
organization when it comes to processes and respectful consequences of digital transformation 
for both companies and ecosystems, with a special emphasis on the role of the business 
controlling functions within the processes of transforming business systems and their 
operations. 
 

                                                 
1 Associate Professor at NUBL-Independent University Banja Luka, Bosnia i Herzegovina,  bono@blic.net  
2 Ph.D. at Union Nikola Tesla University, Belgrade, Serbia, markovic_m_b@yahoo.com 
3 Ph.D. The Republic of Srpska Investment-Development Bank-IRBRS, mirko.bosnjak@irbrs.org 

256



1. LOGICAL STRUCTURE OF THE DIGITAL TRANSFORMATION 
FRAMEWORK IN THE COMPANY 

The contextual framework of digital transformation that defines the direction and outcome of 
the transformation, we arrive at the digital agenda or digital strategy. That is a strategic 
document that companies will have to create and adopt. With this document company will 
define the directions, pace, reasons and set the target goals of the transformation, as well as the 
acceptance criteria with respect. Well, we can say that companies usually start from the 
misconception that digital transformation is all about finding new opportunities for the 
disruptive application of technology within the company. If we take a look other aspects of 
digital transformation such as enterprise digital competence, agile innovation, business model 
modifications, changes in operations and processes, as well as overall structural shifts and 
changes in operations caused by digital transformation, receive very little attention or are 
completely ignored. From paper work of Professor Jeanne Ross (MIT Sloan faculty), digital 
transformation can be understood and seen in two independent parallel tracks in which changes 
occur simultaneously in the company and the environment: 

 The digital transformation in the narrower sense, which includes achieving 
operational excellence of company performance, more precisely business operations, 

 The digital transformation in a broader sense, which implies rapid business 
innovation, most often associated with a change in the business model by which the 
company operates. 

In order to avoid harmful strategies, whether feasible or not, or leading in the wrong direction 
and inevitable destruction, it is necessary to understand the scope of digital transformation. To 
avoid this scenario, among the requirements are a clear understanding of the context, the 
relationship between the individual elements of the system and/or the changing environment, 
and finding measurable parameters that define the transformation or its outcome. This solutions 
is for most standardized business sectors, within specific software platforms designed to 
evaluate and validate the company, as well as the environment, products, services and value 
perceived by the end user. So, the application of the solutions mentioned above, and the 
constant search for new and more efficient ways of transformation, is the task of controllers 
and business strategists. The main goal is to enable the company to survive the current crisis 
and transform itself in accordance with the requirements and needs of the new business 
environment that are spontaneously introduced by new disruptive technologies and business 
models based on them. In which direction the digital transformation process will go in the 
company is conditioned by the answers to the following questions: 

 What will happen to the industrial sector that makes up the business environment in 
which the company operates? 

 What actions will the company's management take and at what time?  
 What short-term and long-term measures will be implemented and how will they affect 

business performance?  
 What are the desired effects? 
 How will the company's management and employees know if and when they succeeded 

in the digital transformation processes?  
 How to define success criteria based on the company's business results? 
 Who will own the company's digital transformation process, its respective processes, 

products and/or services?  
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 Why, by name, will he be responsible and have the authority and skills to effect change, 
making level-based decisions? 

 Where will the company invest its funds, under what conditions, whose funds and which 
funds? 

The answers on the questions represents a rough definition of the strategy, so that all 
transformation possibilities that are unavailable to the company for any reason, or that the 
management and the strategic and control team do not identify as relevant, are rejected. From 
this answers we see that the role of the controller function in defining the strategy is more than 
obvious, given that the controller defines the scope for the implementation of the digital 
transformation process (checking the feasibility of the preferred strategy before its execution) 
through development and verification using scenario modeling. 
The digital transformation, in simpler terms, can be defined as, in order to assess feasibility at 
the enterprise level, with the following quantitative and qualitative parameters: 

 The company defined with a diagnosis, a defined strategic ambition and a unique 
value proposition for its clients. 

 The market is defined by competitors, supply and market forces. 
 Users of services or products are defined by their number (total number of customers), 

intentions and tasks they want to perform using the same products and services. 
 The company’s available resources for the transformation are defined by the available 

time, staff (but also in other ways available talents), and money. 
During the digital strategy, defining there is two key issues often ignored that are must as 
strategic alternatives. To have succeeded in the digital transformation, irrespective of size or 
form or ownership, it is necessary to have a clear direction in market positioning (both in the 
present and desired in the future), and to identify the engines of growth and development that 
can be used to in the process of digital transformation. If we know those two characteristics of 
business enterprises, an agile assessment of strategic options and their values must be 
performed, otherwise the development strategies and their respective operational efficiencies 
will significantly deviate from the expected outcome. 
 
2. STRUCTURAL ANALYSIS OF COMPANY OPERATIONS FROM THE POINT 

OF NEED AND LIMITATIONS OF DIGITAL TRANSFORMATION  
The outcome of the digital transformation is to achieve operational excellence, and the 
maximum effectiveness of a techno-economic system. In order to achieve this goal, it is 
necessary to optimize the organization and processes from a function point of view, in which 
are noncritical and inefficient processes are outsourced, and used as a service only when and if 
needed within the new business system. The idea of a multitude of business models in a post 
singular economy, the emerging economic system after the completion of all the digital 
transformation processes, is the omnipresence of automation and techno-economic 
optimization at the subsystem level, where the business system operations are demanding a 
function of the complex optimum. 
This is differs from the current common practice of building businesses and economic systems, 
which are to a large extent self-sufficient, often horizontal, thread and organized into vertical 
techno-economic silos, constructed to optimize the main (carrier) technology feature that 
allows the achieved all other functions of the goal, therefore the reason of the companies 
existence. 
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Well the system of theory states that no local optimum (maximum or minimum), complex 
function, can be a global optimum (e.g. maximum) of the same. It is clear that such systems 
are not technologically, and therefore not economically sufficiently efficient. It is therefore, 
due to the emergence of disruptive technologies, that drive the digital technology 
transformation, complex systems tend to be replaced and become fully automated systems, that 
would tend to locate the function optimum (maximum or minimum of the objective function) 
on an ecosystem level, in which they exist and perform their business functions. 
To enable the optimum, it is necessary to transform the company and focus on only the 
production of just one value, which is important to the end user of the product or service, 
eliminating all others. While this is similar to Toyota's model of waste elimination and JIT at 
an ecosystem level, there are also important differences among the business architectures from 
the past and those that require the process of digital transformation. With this problematic in 
mind, the research presented within this paper will attempt to show the architecture, reasons 
and limitations that lead into the process of digital transformation. 
Most commonly used methodologies for defining a company’s digital transformation is the 
design by consideration methodology. The basic steps which define and structure of digital 
transformation company according to this methodology are shown in the view (Figure 1). 
 

 

Figure 1. The steps in the design and strategy evaluation of the digital transformation. (Authors)  

2.1. Scenario planning 
The method of planning future events through scenario analysis was developed by Royal Shell 
in order to be able to adjust its business in conditions of uncertainty (oil price variations), with 
the needs of the market, in order to optimize the goal function (profit maximization). This 
method of analyzing future events and respective responses is shown in the figure below. The 
scenario planning method is similar to the techniques used in the software industry and agile 
methods. This method can presented by five consecutive phases: 

1) The problem decomposition phase, in which the problem is simplified and exposed to 
achieve a sufficient level of focus the problem itself and not on the system, its parts or 
the context as such. Defining a clear business model - a formal description of working 
methods, practices and conditions. 

2) Risk overview, deadlines and expected outcomes of the problem. It is very important to 
define and examine the key uncertainties that address important changes and their 
respectful impact on the system. At the same time those uncertainties are of a contextual 
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nature and must also be taken into account (originating from the environment and 
defining the environment). 

3) The development of a story scenario as an alternative to the main business hypothesis 
we set out earlier. For each alternative, it is necessary to develop an alternative story-
line and a corresponding business hypothesis. 

4) We develop a strategy that is consistent with the alternative story-line and respective 
business hypothesis. 

5) We compare the trajectory, energy and material consumption, the required level of 
information and data, and the outcome for each alternative and search for the one that 
best meets the goal function for the new business system. 

Looking into possible strategies in the digital transformation of companies and their evaluation 
is accomplished by using a matrix with inherent values of shipments delivered to users, and the 
capabilities and limitations of the business system. An example of a simpler analysis of this 
type for small manufacturing enterprises is given in the following presentation (Table 1). 
 
 

STRATEGY 
SCRIPT 

Market saturation The challenge of imports Possibility of export New added value 

The firm is striving to 
capitalize on growth in 

new markets 

Focus only on safe 
possibilities 

Focus on the existing 
market 

Examine new possible 
export markets 

Examine new export 
markets 

The company is 
developing a new product 

line 

Check products that are 
grouped around the lowest 
satisfactory quality on the 

market 

Examine value-added 
products and low-quality 

products 

Examine export products in 
the product class on the 

market of the lowest 
satisfactory customer quality 

Added value for quality 
products 

The company is building a 
new management team 

Focus strongly on 
customer service and 

contract sales 

Focus on accepted sales, 
customer service and staff 

training 

Focus on sales, product 
marketing, team training 

Focus on sales, staff training 
and product marketing 

The company is trying to 
improve and enhance its 

business system 

Focus on a system that 
will eliminate costs 

Focus on a system that 
will eliminate costs and 

increase customer 
satisfaction 

Focus on systems that 
enhance user experience and 

sales 

Focus on customer 
satisfaction, service and 

sales systems 
 

Tabela 1. Scenario vs. Strategy. (Authors) 

 
For each field in the table, one must create a story-line scenario according to which the system 
will be tested both on the feasibility of the given strategy (necessary changes, amount of 
investment, time) and on its efficiency in case of feasibility. 
To accomplish this it is necessary to look into the business of the company through the prism 
of its products, services and opportunities to produce and deliver something in a certain quality 
at a satisfactory price. In this sense, we must define the digital offer as a intersection between 
what is technically possible and economically viable to deliver to the customer or user, and the 
needs and desires of the user in relation to the products or services that the company offers. 
It is important to note that due to rapid changes in the context and the environment, possible 
strategies can be tested within a relatively limited time-frame that can never exceed one 
economic cycle, although the recommendation is to test strategies that give their results for a 
maximum three years 
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3. PREREQUISITES NECESSARY FOR THE SUCCESSFUL IMPLEMENTATION 
OF DIGITAL TRANSFORMATION 

The most significant change (Vuko and Ojvan 2013), that takes place in enterprises during the 
digital transformation, is the automation of business processes. Hence a significant number of 
analogue interactions are transferred to the cloud environment, and the rest relies on dedicated 
infrastructures designated within companies and acting as internal services. The digital 
transformation uses data coming from users and business processes, with the intent to improve 
the company's business to the point of becoming exceptional, within the sector it operates. 
Hence the entire company business of the follows the fast, high-quality and continuous flow of 
value creation that the user perceives through the use of respective services and products 

). To achieve this goal, in 
addition to the necessary technology of physical and chemical processing of semi-finished 
products and adding value, companies must develop systems for predicting consumer needs, 
which can be derived from user behavior data. This is especially true for data pertaining to the 
user experience and the manner the product or the service provided by the company is used. To 
obtain such data and utilize them in the best way imaginable. The company must create digital 
infrastructure for collecting and processing data.  It has also the alternative to move this data 
processing operation to cloud environments gaining constant accessibility, safety and 
efficiency.  
Therefore it is necessary to develop appropriate critical infrastructure that could be outsourced 
to other companies but which must be continuously available to the company at all times. Also, 
during the implementation of digital transformation there is a necessity to standardize the data, 
their assigned location, methods of access, security, operational mechanisms, and enable 
interoperability between various internal and external processes. Within the same the system 
must be able to create new value through the business processes themselves, but also through 
external processes that only use the collected user data. 
The digital transformation as such, as well as the future operations of the enterprise is carried 
out using the operational an critical company infrastructure, which represents the backbone of 
corporate business, which further comprises of the following structurally arranged elements 
and their relations: 

 Standard processes, 
 Shared data, 
 Shared applications, 
 Technology sharing, 
 Corporate network and infrastructure services. 

The advantage of automation and automated business processes is that they are not confined 
within a vertically hierarchical arranged business-technical silos. By standardizing and creating 
readily accessible data infrastructure, the company is able to create value outside the company 
itself, by sharing jurisdiction and operations over data from other silos. This is an especially 
interesting modus operandi for "Smart Cities", where the opening of the city's data enables 
enterprises that are digitally transformed to operate beyond their traditional business sectors, 
thus profiting in several aspects and proportional to the “Big Data” scope, while minimizing 
business risk. 
The controlling function in the business process of digital transformation will induce 
significant changes that need to be followed in lock-step to the tune of the parent company. 

261



This further argues that the business controlling function is increasingly moving from the 
classic purpose, predicting the future and adjusting business based on management signals 
derived from management accounting, and increasingly moving into the domain of technical 
technology business.  
We can conclude that controllers by themselves must master this knowledge to stay relevant 
and up-to-date for their basic business role, that is, the function of management adviser. 
 
4. THE ROLE OF THE CONTROLLING FUNCTION IN OVERCOMING THE 

LIMITATIONS OF DIGITAL TRANSFORMATIONS FOR ENTERPRISES 
The processes of digital transformation of enterprises 
Grivec 2019), in many societies, most noticeably in public enterprises or state institutions that 
are potentially perceived as a special type of threat to the existing social order. This perception 
is due to the changes that need to be implemented by the existing institutions. The changes will 
push them beyond what is their current recognizable structures, contexts, and operations, 

higher level of efficiency and transparency, as well as providing unique user experiences. One 
can understand their stance since these are not characteristics or competencies of existing 
structures, on top of which there are dematerialization demands in parallel. 
Also, when it comes to the digital transformation of private enterprises, it is noteworthy that it 
is often impossible or at least significantly impeded due to lack of appropriate legal frameworks 
or legal-economic ecosystems. It is for these reasons the enterprise strategies in respect to the 
digital transformation must be planned well in advance, so that they can adapt to the new 
environment in which they need to operate in the near future. This means that the 
implementation of new technologies on the market and business models be accompanied with 
changes in the regulatory environment in which enterprises operate. The critical role in this 
synchronization process is owned by the strategists, quanta, business analysts and controllers, 
who must find ways to convince legislators of the need for changes, as well as the preparation 
of best possible framework for the development of the digital economy in which enterprises 
conduct their business. 
Specific limitations in regards to implementation of the digital transformation, in the Balkan 
region, could represent an overall lower level of ability the gain new knowledge and technical 
skills, in particular the low level of technical discipline, which is necessary in order to digitally 
transform and move away from established practices. Since is the skill level of the workforce, 
in general and specifically technical, is crucial for the digital transformation, Deloitte assigned 
this characteristic a key role in the transformation process (Duvnjak and Babic 2014) at the 
level of the national economy. According to Deloitte analysts, the lack of or low level of, 
general and technical knowledge could lead to massive fallout during the processes of 
transformation in small and medium enterprises within the national economies, which can 
seriously disrupt the same (Duvnjak 2018). 
 
5. RESEARCH METHODOLOGY 

5.1. Research Methods and Instruments 
The conducted research is quantitative and qualitative. The quantitative research was 
conducted through a questionnaire in which the first part of the questions referred to the 
company’s basic business data in which the respondent is employed, while in the second part 
a group of dependent variables was examined by means of questions and claims, which were 

262



evaluated on the Likert scale. The above-mentioned statements examined the respondent’s 
opinion on the state of the controlling function in their respectful companies. 

5.2. Aim of research  
The aim of this research is the examination of the respondents' opinions on the impact and 
importance of the basic factors of the formal controlling function in the company, as well the 
consideration of the possibilities for fulfilling the stated conditions in the company. Well, the 
aim of the qualitative research was to investigate what paradigm is prevailing in the local 
businesses regarding the function, elements of control and the approaches to operationally 
applying the function in companies located on the territory of Bosnia and Herzegovina. 

5.3. Hypotheses 
Hypothesis H-1: The perception and paradigm for the business controlling function in 
companies in BiH differ significantly from what the formal features and elements of this 
business function are. 
Hypothesis H-2: Management and employees consciously and unconsciously publicly present 
their companies differently from the facts. 

5.4. The Research sample 
This research conducted at small, medium and large companies of Bosnia and Herzegovina, of 
which 48 participants in this research were from -business sector, and the rest of participants 
from public services companies.  
The following distribution in terms of size and number of employees:  

- 33.3% of respondents came from companies with less than 10 employees,  
-  
- 33.3% of respondents came from companies with between 50-249 employees, while  
- 1 panies with over 250 employees. 

Respondents came from companies that had the following distribution of turnover:  
- 58.3% of surveyed companies had a turnover of less than 4 million BAM,  
- turnover in the range of 5 to 50 million BAM had 33.3% of respondents, while  
- 8.3% of companies had a turnover of more than 51 million BAM. 

Descriptive analysis used for data analysis and has showed significant discrepancies between 
the control group questions and basic questions about the independent variables; an additional 
set of qualitative interviews conducted with 12 individual’s representative of their enterprise 
in respect to the controlling function.  
The research conducted by questionnaire during a lecture at the Controlling Business Academy 
2021-2022. We also used methods of checking logical consistency, understanding the gap, deep 
insight as well as tools for determining the company position from the structural readiness point 
of view for the implementation of the controlling function in companies. 
 
6. THE PERCEPTION OF CONTROL FUNCTION IN COMPANIES IN BOSNIA 

AND HERZEGOVINA 
From collected data on the question: “Is there an introduced controlling function in the 
company?", 83.3% of respondents answered that this function formally exists in their company, 
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company. All respondents whose replies were positive when asked whether controlling was 
introduced in the company, confirmed that there are individuals within the enterprise who are 
formally in charge of the controlling function. Only one company, large in size, had a 
controlling department. This statistical distribution spoke in favor of our ability to collect and 
process data, but after checking the answers to the control questions, that were an integral part 
of the questionnaire, it became clear that either the respondents did not understand the questions 
about dependent variables, or consciously gave inconsistent answers. Precisely for these 
reasons, it was decided to conduct an additional qualitative analysis by interviewing 12 
individuals that were attending the controlling academy at that time, all working for their 
respective employers. This allowed us to do a logical check of the meaning and causality of 
certain answers obtained during research. Based on this analysis, it was concluded that most 
respondents, as well as company management, have incorrect paradigms and ideas about what 
the controlling function in the company is, and what it serves for. The phenomenon that was 
observed manifested itself in the fact that respondents expressed affirmatively regarding their 
companies capabilities even when they were aware they are providing false and misleading 
answers. 

6.1. Misconceptions, beliefs and associated risks 
In order to further examine the representation and operational application of the controlling 
function in companies, it was necessary to make a deeper factual review of the situation. The 
goal was to determine whether the perception of management and employees matches the 
formal requirements that must be met, in order to be able to state that the function of controlling 
is both institutionally and organizationally represented. Such “Deep Dives” into the data (due 
diligence) are common both during the in-depth inspection of companies for market value 
assessment, and ,according to the requirement to understand the market position of companies, 
is often one of the primary task  assigned to controllers. By applying the easy-to-use tool on 
the data set we gathered from the company's representatives, we were able to identify what the 
business paradigm is as well as the position and the role of controlling within the given 
paradigm in the company respectfully. This allowed us to identify a large number of distribution 
companies that have formally appoint a person or team to the function of controlling, yet they 
do not understand the function itself, and do not know the formal requirements in practice or 
theory, thus cannot implement the required changes. During the examination, it became 
obvious that there is a mental barrier that stands in the way of correcting existing wrong 
paradigms, especially if their correction would require work and resources above a certain 
threshold perceived as appropriate. The height of this threshold largely depends on the position 
of the company in the market, and has a tendency to decrease as the market position of the 
company deteriorates. 
After the questionnaire, an additional survey was conducted on the same employees that are in 
charge of the controlling function in their respectful organization. We came to the following 
representation of the mental opposition, whether and how the contorting function is established 
by the individual assigned to the respectful role. In the figure below (Figure 2), a distribution 
plot of frequencies in respect to implementation and application of individual controlling 
elements is visualized. The data was provided by company representatives, who claimed to 
have implemented the controlling function. The plot clearly shows that in a significant number 
of companies either there is little or no controlling function or, more likely, the management of 
these companies does not possess even the basic knowledge and skills in the required areas. In 
order to create a better perception and public opinion of themselves, they then consciously 
present incorrect information in surveys. 
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Figure 2. The difference in the perception of the concept of controlling and the fulfillment of formal 
requirements for the implementation and operational functioning of the controlling function in 
companies in BiH. (Authors) 

From the above plot, it is obvious that in economies and societies that are primarily of a re-
distributive nature, such as economies derived from the economy former SFRJ, there is a 
significant discrepancy between the formal nominal and current state of enterprises. Namely, 
the internal perception of management and employees is not based on measurable and 
verifiable facts, but is based on personal beliefs and desires of management and owners.  
This is becomes more evident as we focus our attention on structural illogicalities we observed 
in the received responses, provided by the management in charge of the controlling function in 
the surveyed companies. Namely, the success of a company depends, according to classical 
economic theory, on the actions of a rational agent. In other words, classical economics is based 
on the idea of the existence of closed, relatively isolated systems, within which homogeneous 
isolated agents operate, making rational decisions about what to do, leading to a static, difficult-
to-change output at the macro level. 
With this in mind the following must be taken into account. The aggregate model of a system; 
a system viewed as an aggregate of several subsystems composed of interactions and results of 
interactions of different agents. Within this model, the agent represents the mean value of a 
system function. Agents are limited by rationality (in terms of their rational action) due to lack 
of information, that is, lack of information they are able possess, cognitive limitations of the 
human mind (mind of a foreign organ) and time available for decision making. Agents do not 
have all the necessary information, nor can they process and calculate it at any given time, so 
"rationality" in decision-making at the agent level is not always applied consistently and 
completely in decision-making. Therefore it is very important to verify whether the company 
has the necessary mechanisms and tools for collecting and processing contextual business data, 
as well as processing internal data and processes, which are necessary to assess the state and 
position of the company that defines the starting point of each strategy in operational decisions. 
Hence the facts about the state of ICT and other subsystems, whose primary role is the 
collection and processing of raw data to create valid action insights which are the essence of 
modern business management, were investigated for all companies within the data set. 
Through empirical research, “Does the company have a business information system for data 
processing and reporting?” the following findings were obtained (Figure 3). 
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Figure 3. The observed state of the company’s readiness to collect and process information relevant 
to business from the external and internal segment. (Authors) 

Further, the examination and statistical processing of the answer to the question: “Is the 
company reporting from the existing business software (ERP or second-class software)?" is 
shown in (Figure 4). 

 

 

Figure 4. Method of reporting from existing business software (ERP or second class software). 
(Authors) 

If we divert our attention to the structural illogicalities found within the managers’ responses 
of, it is easy to deduct that the controlling function in the company is not only misperceived, 
but systematically given the wrong place and role. It is designed to be a marketing advantage 
when and if the company is appraised, but not considered a serious tool, which can contribute 
to good business management. Considering the conditions of great uncertainty in the market 
occurring after the COVID-19 pandemic and which will be part of the business environment 
in the near future, applying these tools would be of considerable value due to the structural 
stratification of the world economy. The extent of the discrepancy between what is presented 
in public and the factual situation within the company, whose representatives claim (Figure 5) 
to have an introduced control function, is best shown by the imbalance between the expected 
and actual results of the research. Namely, more than 83.3% of companies, according to their 
representatives, do not control investments, which indicates that there is no systematic 
approach to investment management, which again clearly shows that investment success 
depends on the gut feeling and market insight of investors rather than structural tools for 
investment management. 
If we accept the correlative nature of investment management and the future company income, 
it can be de facto accepted that there is little to no systematic effort being undertaken to 
understand the future needs and guiding towards future goals. This being the fundamental and 
basic function of controlling, it raises the question: “How is the controlling function 
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implemented if there was no effort invested into systematically understanding and 
implementing the basic business functions?” 

 

 

Figure 5. The difference in the perception of the concept of controlling, and the fulfillment of the 
formal requirements of implementation and operation of controlling the operating functions in the 
company B in the Bosnia and Herzegovina - Part II. (Autori) 

Analyzing now the above presentations of the research, we see that the controlling functions 
by the management, but also formally in charge of the controlling function in companies are 
not understood, and understood rather vaguely without clear criteria that in the perception of 
controllers in these BiH companies could serve as criteria for validation or rejection of 
statements on good implementation and operational work of the controlling function in these 
companies. In other words, the above graphs clearly show that the logical and quantitative 
conditions that are from the first hypothesis are satisfied, thus confirming it. Namely, it is 
obvious that the perception and paradigm for the business controlling function in companies in 
BiH differs significantly from what the formal characteristics and elements of this business 
function are. The point is that management has a different perception from what the science of 
controlling says about these issues. 
Also, it is clear that the results of the survey questionnaire, the result of a desire to the 
enterprise from which the respondent evidence and how to display it in a better light but 
deliberately circumvent structural illogical, which leads to the respondent parent is attributed 
to those skills and entities that de facto do not exist in the business of the same (as well as 
institutionally or organizationally at the level of the same). This obviously shows another claim 
because it is trivially easy to show that the opposite claim is not true, so it is obvious that 
management and employees consciously and unconsciously publicly present their companies 
differently from the facts, that is, much better than their real situation. 
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7. CONCLUSION 
Based on all the above covered topics in this paper, one of the influencing factors contributing 
to the market lag of the Bosnia and Herzegovina economy in respect to the world market is 
clearly identified. The analysis shows that both the employees and the management, employed 
in companies located on the territory of Bosnia and Herzegovina, have different opinions 
regarding the formal characteristics of the controlling function, and they differ greatly from 
what is the industry normative. Thus they are consciously and unconsciously misrepresenting 
the company’s current state, and are not reporting the true factual state. 
This consequently means that there is a lack of institutionally driven and organized systematic 
consideration for the future of the controlling businesses functions. It is left to the companies 
and individuals themselves to choose the direction of development, and it is dominated by 
personal preferences and perspectives of the owners and top management, rather than a group 
of organized and harmonized business enterprises with focus on market trends. Since this is the 
case, we find it for necessary to consider a systematic approach by which the management, as 
well as the owners of capital in Bosnia and Herzegovina, would be able to master the basics in 
the field of controlling, the world's most commonly used and applied methodology for 
assessing a business’s future, and managing the same. For this task it will be necessary for 
institutions and companies to invest significant effort on their behalf to train staff in this area. 
This necessity becomes even more prevalent, not just because it represents a development 
opportunity for companies and the economy, but due to the recent major economic shifts caused 
by the COVID-19 pandemic, war in Ukraine and the survival of entire Bosnia and Herzegovina 
economy. 
 

  

268



REFERENCES 

1. Duvnjak,Valentina. 2018. ''Coping with Business Crisis in the EU Periphery: A Case of 
-210.  

2. Duvnjak, Valentina i , Zoran. 2014. ,,Ocjene i pravci finansijskog restrukturiranja 
u Republici Srpskoj“. Poslovne studije. 11-12): -94.  

3. Herat, Siryjama. “A framework for management control research“. Journal of 
Management Development -91. 

4. Vuko, Tina and Ojvan, Ivica. 2013. “Contoling and business efficiency“. Croatian 
Operational Research Review (CRORR). 4:44-52.  

5. "Application of Strategic and Operational Controlling Instruments 
in Enterprises in Bosnia and Herzegovina".  Research Journal of Economics, Business 
and ICT.10(2):10-13.  

  "Application of Strategic and Operational Controlling 
Instruments in Enterprises in Bosnia and Herzegovina". Paper presented at  the first 
International Conference with International Participation "MISIC 2015", Srbija, 
Mitrovica, 28.  

 
aspects of advertising in digital marketing environment. Business studies. 11(21-22): 
103-114. 

8. “Management 
control in modern organizations“. International Review.3-4:39-49.  

9. Verburg, Robert and Nienaber, Ann Marie and  Searle,  Rosalind and Weibel, 
Antoinette and Den Hartog,  “The Role of 
Organizational Control Systems in Employees’ Organizational Trust and Performance 
Outcomes“ . Sage journals. -  

 
 
 
 
 
 

269



1

2                                                                       316.334.2/.3:007.52
3

 

 
(  

 
   

    
 (M

 
: 

  
 

1

2

3

The paper aims to cons

 
  

 
 ed 

 

                                                           
1   

 
2  

 
3   

 

 

270



 
 

 
 

 
 

 

   
 

  
  

  

   
   

 
  

 
 

  
   

  
  

 
–

 (  artificial intelligence  
  

 

 

  
Warren McCulloch ( e  Walter Pitts 

(   

  
  Prosper Eckert   John Mauchly  

  
 

  
 -

 -    
   

Dartmouth College  

271



  e  (John McCarthy
 

 
 

  XX  
: 

 
 

   

a   

 

  
 

John Searle  
 

-  

Microsoft-ove Cortana-e
Apple-ove Siri ili Samsung-ove Bixby  

 
fuzzy 

 fuzzy 

   

  

  

 
 

e  

 
chatbot  NLP 

 -  

 

272



  

 
 -  

 
  

    
: 

 
 

  
 

 
  

en cloud
 

 
-   

 
   

 

 

   -   
-

-
 

 
  

  
   (Government AI Readiness Index  

-  
      

  
  

  
    

273



: 
 

 
 

  
  

 
 

-  
 

   
   

 (  
    

  
 (    

     (   
 

  

  
 

  
 

      
      

      

      
      

      

      
      
      
      

:  
 

  
  
 

 
   

 
:  

   
 

2.1.   
  

 (  
 

    (National 
Science Foundation – NSF   e 
(Defense Advanced Research Projects Agency - DARPA  

274



  
   

 
„  

   

   
  

  
  

   
 

  
 

2020 2021
   8 

    
    

    
    

    
2.638 2.959 5.597

:  
 

  

  
 

  

 
    

  
  

  

  
   

  
     

 

. 2021. 2013
2021.

     
     
     
     
     
     
     
     
     

275



     
     
     
     
     
     

:  
 

 
 

:   
    

     

 

 

 

  
 
  

 
2017. 2021.

    
    
    
    
     
    
    

:  
 

    
  

-
  

   

  
 

2.2.  

-  
 

276



 

 
 

 

  
 

  -  

   
   

 
  

  
  -   

 
   

   

 

 
  

  
 

  
 

      
      
      
      
      
      

      

      
      
      

:  
 

 

277



 
 

 
 

 

 

 
: 

 ( Natural language processing - NLP  (e
Internet of Things - I  – 

  

- 

 

 
 

 

  
 

 
   
 

 

NLP

Google  - - Apple 
Message icrosoft Skype

 

 -  
Google-

se  i 

278



  
 
 (

 

 
 

  
 

(

 
  -  

 

 
 

 
 

 

 
 

 

 
Exscientia 

GSK strazeneka

 
 

  

279



  

 

  

 

 

 
  

   

 
 

 

   

 

 

  
 

 
  

(

 

  
 

280



  
  

  

  
 

 
  
 

281



 

    Human-Centered Artificial 
Intelligence  

 Filipo heoria    –  
 Global artificial intelligence market to reach $450 billion in 2022 : 

https://economictimes indiatimes com/tech/ / - - - -to-
reach- - -in- cms  

   he report  
 Government AI Readiness Index 2021  

-ai-readiness-
 

  he report  
 Government Artificial Intelligence Readiness Index 2019  

com/ai-  
 

- -
   

 M  
 Notes from the AI frontier: Modeling the impact of AI on the world economy

- - - -the-ai- -
-the-impact- -ai-on-the- -  

 
 

 . https:// prirodanadar rs/ -i-
- - -medicini  

 Vešta ka inteligencija za poslovanje: sve što treba znati o mašinskom u enju i 
neuronskim mre ama :  

 R   
 

 Behavioral and Brain Sciences -
 

 Sizing the prize    -and-
- -      

 
 

 –2025. 
.  

 
 The Companies With the Most AI Patents  

-with-the-most-ai-patents/
 

 Vešta ka inteligencija  https://startech rs/ve ta -
 

 
 

 rtifical Intelligence Market   -
- - -

 
 

 

282



Marina Simin1                                                                    Pregledni rad 
2                                                           UDK 347.77(4-672EU):007.52 
3 

 
PRIMENA PATENTNE ZAŠTITE INOVACIJA U OBLASTI 

 
 
 

 

PATENT PROTECTION IPMLPEMENTATION OF INNOVATIONS IN 
THE FIELD OF ARTIFICIAL INTELLIGENCE

Abstract 

 

Keywords:
1.UVOD 

                                                           
1 .
2 ., -

 
3 , a

 
 

283



-

e –

2.  

e

284



4

“

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
4 –  

285



Grafikon 1

Izvor:

Ve

 
 
 
 
 
 

286



3.  
 

 
 
4. SISTEM ZAŠTITE PRAVA INTELEKTUALNE SVOJINE IZ OBLASTI 

 
    INTELIGENCIJE 
 

- a

 
 
 
 

                                                           
 –

–
–

 

287



Grafikon 2  

Izvor: 

-

“

-

 
8 

 

288



5. ZAKONODAVNI  PRISTUPI  ZAŠTITE INTELEKTUALNE SVOJINE U 
OBLASTI  
     
 

 
-

                                                           
10  
11 

 
12

 
 

289



 –

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

290



6.  
 

 

-

  

291



LITERATURA 

 

 

 

 

 Retail Marketing Management

 , Intellectual Property – a Power Tool for Economic Growth,
 

 –
 Intellectuall Property in the New 

Technological Age
 –

10. 

 

292



1

2

A

Apstrakt

Primena e inteligencije u današnjim uslovima poslovanja  a je da su  da je 
ljudi sve  iz dana u dan.  primene 

inteligencije su  i negativni  i  promena u . I stoje 
 

bija je  2019.godine donela  u za razvoj 
 inteligencije za period 2020–2025. godine    ciljevi i mere za razvoj 
 inteligencije.   merili 

tri oblasti 
uprava i usluge) bila dodata još jedan oblast – 
godina  i  i 

 zemalja  

u odnosu na 
posmatrane zemlje. 

 

Abstract

-

- 

- e readiness of 
countries for artificial intelligence. 

1 Viso  -  
2 -mail: 

 

293



position  

Keywords  

Uvod

 

 Mnogi autori su  se u 
svojim radovima  

i  

ma

u. 

3. 

azvoj ove oblasti i osiguralo da budu spremne za primenu 
 

 

 

rima. 
 

navedeno  I zemalja 

 

                                                           
3   - 

 Pravo i privreda -140 

 

294



  je 2017.godine  prvi  I  spremnosti zemalja za 
 inteligenciju  - sa ciljem  

 je  zemlja spremna da primeni  inteligenciju 
u   usluga svojim .  

U  prvom objavljenom izveštaju 2 s spremnosti  
zemalja  u 

bi 2019.godine bila dodata još jedan oblast – upravljanje  i  tada 
11.  u 10 oblasti (u odnosu na 

Ovo proširenje  daje širu i dublju  o spremnosti vlade 
za  inteligenciju.   

 

Slika 1: Stubovi I indikatori Globaln0  

Godine 2020

4: Vlada treba da bude voljna da usvoji 

potrebna im je 
 

U Izveštaju za 2021.godinu  
oblasti  Izveš  
je ). 

u za razvoj  
inteligencije za period 2020–2025. godine eni ciljevi i mere za razvoj  
inteligencije  implementacija treba da rezultira  rastom   

 
4

 

295



usluga    i razvojem veština za poslove . Opšti cilj 

5:  

— 
 

—  
—

 
—

 
—  

Mnoge  2. 
s  

 zemlje 

objavilo je stra
 

 

Slika 2  

Izvor: 

 

 

 

 

 
5  

296



na pet  (2017
. Prvi  spremnosti  ze

objavljen 2017.godine  analizirao je spremnost 35 zemlje  

su zaostale 

2017.godine  
35.mestu bio je     

 

Slika 
 

-ai-readiness- / 

zemlje. Prvo mesto zauzeo je r . Tabela 1. pri  
i 

297



os
  

Zemlja  
 

 (raspon od 
1-10) 

  6.232 

58/194 5.364

  5.284 

  5.273 

Crna Gora   5.195 

  95  4.183 

-  

inteligenciju (2020.godine)  
 172 zemlje sa primenom nove metodologije. 

-100). i  

 
 

Zemlja  
 1-100) 

   
46/172 53.431

   
Crna Gora    

  42.995 
   

je e 
i  

i dalje na 
 

Tabela 
 

Zemlja  
 

od 
1-100) 

   
52/160 55.98

  52.30 
Crna Gora    

 
 43.73 

298



 
 

  

Primetno je da je i  u odnosu na posmatrane zemlje bila slabije 

2020.godine. 
Izveštaj (posmatrana 

  
4  i dalje bila najbolje rangirana  

(zauzela je 41 mesto)
i . 

 

 

 
Izvor: 

 

 

 

299



 

 

mnosti za 

 

 

objavila -2025.Osim 
 -razvojni institut za v

inteligenciju 
  

 

300



1. 
 

2. 

-114 
3.  -

-  
4.  

Conference - -420 
5. 

 
-119 

  - 
 Pravo i 

privreda -140 
7. 

-  
 

 
 

9. 
 

10. -readiness2019 
 

11.  

301



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

Doc.  1 Pregledni rad 
UDK 658.286:004.738.5 

INTERNET STVARI U LOGISTICI 

 

podata i

 
„intenet stvari“ , 

i , . 

 
internet stvari i logistike 

Abstract 

Internet thingd are becoming cheaper, wireless internet is becoming faster and more affordable, 
and data processing capabilities are growing. Those are the reasons for the development of the 
“Internet of Things” (IoT) concept, which is rapidly starting to be applied both in business and 
logistics activities, as well as in companies, households, smart cities, etc. The “Internet of 

 

logistics, to highlight advantages and disadvantages of using the Internet of Things, and to 
study the security of IoT networks. 

Keywords: Internet of Things, the concept of Internet of Things, logistics, the concept of 
logistics, the connection of Internet of Things and logistics. 

1. Uvod

 gu 
e 

re , , 
, 

, 

svakog pre

302



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

internet stvarima, 

 

 

san Internet stvari i 
   logistike, te lanac 

stvari sa logistik
.  

govori o sigurnosti internet stvari. 

2. INTERNET STVARI

2.1. Pojam Internet stvari  

-engl. hardware), progra -
engl. software

a Internet stvari ili Internet objekata
(engl. Internet of Things IoT European Research Cluster

1

u 
kao i 

nterneta. Predmeti se 
ovanu 

 

2.2. Interijat Internet stvari  

 
 sa 

– Nikola Tesla.  

303



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

 
„internet 

stvari“, ali  
  

internet stvari. -
e 

 
 

sl  
Tabela: I  2     

Period  Od 2010.-2015. Od 2015. 

arhitekture Internet 
stvari 

-
arhitekture Internet
stvari
- Platforme

-
Internet stvari
-
arhitektura
- Interoperativnost
platformi

- Adaptivne, na

arhitekture
-
arhitekture

 
- -Fi,

Bluethoot, ZigBee,

-

-
- Mobilnost
- Heterogenost

- Širok spektar i

spektra
- Jedinstveni

spektru
 - -

-

-

- Transparentnost

-

-

 
-
-
identifikatori
- ISO, GS1, u-code,

-

identifikatore
-
internet stvari
- Jedinstveni
identifikator resursa

-
identitetima
-
-
stvari

304



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

3. LOGISTIKA

, 
Seven Rights

 3   
The Council of Logistics management -   

: 
efikasnog i 

  
pri tome obuhvat inbound) outbound), interna i eksterna 

 4   

 

 
 5    

t

ova
sigurnost.  

 

skl  
logistika skup 

pravovremeno – Just in time (JIT). 

3.2. Lanac snadbijevanja  

si  
Contract Lifecycle Management supply chain) odnosi se na 

snadb
Supply Chain Management (SCM), odnosno 

 

305



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

integris
 

-
-
-
-
- 7 

 nternet i 
 

Kvalitet la

 

 
M -

 

 
n

 
 

-
-
- kapitala.

nternet

306



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

 

 

Just in time

 

i  

4. POVEZANOST INTERNET STVARI SA LOGISTIKOM

 
elarni pregled “p  kako 

slijedi; 

 
Planiranje i 
izvještavanje ruta 

 
rješavanje 

 

slobodna 

lukama,

ili energetski 
ne 

 

odluka o 

goriva, 

kopnenih 

ili brodova radi 

nepravilnosti ili 
potrebe 

307



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

vremena 
dostave 

parkova i operativno 
 

Cloud 
, 

 
 

i lanca 
 8   

 
, te tako dovesti do 

 

4.2. Primjena i  

Internet stvari ima veliki 
konstantno,  vropi, 

 

nternet stvari 

o

resursa, nabavke i elemenata dostave, te    
T
Pametni grad (engl. Smart city i 

 9

gradovi  

Pametni grad , te

transporta u 
gradovima cloud

308



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

Cloud 
e h. 

-
cloud nad

 

(engl. real-time tracking). Pr

 

Onboard diagnostics

 cloud. Na 
 

  

-  se 

 
, kao 

10  

nternet stvari 

Connected 
Industry nternet stvari, 

elnog sv

i produktivnost radnika.  
nternet 

IoT os
 11   

Warehouse Management System eno 

, 
 

 

309



10. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management business“, [online],
Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-devices-are-changing-the-landscape-of-
the-fleet-management-business/
11. . 

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_warehouses_as_the_futu
re_of_logistics)
12. -77., Zagreb,

o na: https://zir.nsk.hr/islandora/object/fpz:573/preview

su: 
-
- detek  problema i nepravilnosti,
-
-  i sigurnost radnika i
- t temperature ili vlage. 12 

, te tako

-

310



po

 13  
 

-
-

-
-
-

 14

,   

, te tako

4.5. nternet stvari  

 

,  

ene internet stvari 

 
 

 
-
-

-
isplativima,
-

.),
-

.),
- (B

.) i

311



15. . 
https://securitybrief.com.au/story/how-safe-are-our-i

ot-d
evices 

- produktivnost (K , 
nternet stvari,

- , 
produktivnost rada.).

nternet stvari 

savladati. 
 

-  
 nternet stvari ta

na infrastrukturne probleme sistema.),
-

gledati 

.),
-

, te se
.) i

- kompleksnost (IoT sis
.).

5. SIGURNOST INTERNET STVARI

 

 

, sve 

irmveri 
(engl. firmware

 15 

312



, 

sa 
im 

uvid u podatke  
 

 

automobilu marke Tesla.  
 

:  

a u

a 

, 
.

a. S
, 

Project
 do pet godina 

dana 2018. godine, 

) unutar firmvera.
u nepotrebne, 

, te
ono

API),

 
tu. Zbog

313



https://owasp.org/www-pdf-archive/OWASP-IoT-Top-10-2018-final.pdf
17. upno na: https://owasp.org/www-
project-internet-of-things/#tab=Ma%20in 

onog sistema

 
privatnosti, g 

 podataka.  
 

 

imovinom i , 
 

onfiguracionih postavki.
 

 
Osim napada od 

vector napada (engl. ).

 

 

 

logistici 
 

cloud 
 

kontrole hardvera ili softvera.  

314



 

Literatura 

– 
-

(https://infoteh.etf.ues.rs.ba/zbornik/2015/radovi/RSS-4/RSS-4-3.pdf)
2.
https://www.futurelearn.com/courses/principles-global-management-logistics- 
ssets/0/steps/65241 37

 

5.

-175., Kina,
2014., (http://article.nadiapub.com/IJGDC/vol7_no1/15.pdf)
8.

(https://repozitorij.efst.unist.hr/islandora/object/efst%3A3271/datastream/PDF/view)
9. A. Sharma, „How IoT tracking devices can change the landscape of the fleet management
business“, [online], Jungleworks, dostupno na: https://jungleworks.com/how-iot-tracking-
devices-are-changing-the-landscape-of-the-fleet-management-business/ , [pristup: 5.5.2020.]
10. , „Internet of things and smart warehouses as the

(https://www.researchgate.net/publication/336016820_Internet_of_things_and_smart_wareh
ouses_as_the_future_of_logistics)
11.
24.- https://zir.nsk.hr/islandora/object/fpz:573/preview ,
[pristup: 23.8.2020.]

1995.
13.
dostupno na: https://securitybrief.com.au/story/how-safe-are-our-iot-devices, [pristup:
27.5.2020.]
14.
2018., dostupno na: https://owasp.org/www-pdf-archive/OWASP-IoT-Top-10-2018-final.pdf,
[pristup: 30.5.2020.]
15. tupno na:
https://owasp.org/www-project-internet-of-things/#tab=Ma%20in, [pristup: 30.5.2020.]

315



1  Pregledni rad 
UDK 338.486.1.02:007.52  

 
 

Rezime 

u 
 

aja u 
 

Z
   

 
 

  

 

 
  

1  /   
 –  

316



  

1 

 
 

 
 
 
 
Abstract 
 

r-
-

 
 
Keywords: 

 
   

317



  

Uvod 
 

 

 

  
  

 

 

t
 

  
  

  
 

 

 

 
e

 
 

 u 

p

 
 

  
 
1.  i pojam elektronskog turizma 
 

        

318



  

 
  

 

 
 

p

 
 

 

 

–   - 
– 

 

 
– 

 

  u 

pr

  

319



  

 

 
  

 

 a 
 ''

j
 ur

podataka, procesa, 

problema, planiranja, upravljanja
donošenja odluka''2. 

  
 

2.    
 

 
''

- -a''
-

 

 

 
  

 

  
 -  

  a
 

 
 

                                                 
2  –  
  

320



  

 
 

 
u 

 
  

 
p

 

''4 

 
 

 

 
p  

  

 
  

   
a  

                                                 
4 -  
 

321



  

 

 
 e  

  
 

 

   

 – 
Destination Management Organizations) 

 

  

 
a  

 ša
''  

'' 5 

– Destination 
Management Systems  

 
 

-
online  

  
-a  

  
  

 
'' ''

-  
-  
-  

                                                 
5  –  
 

322



  

-  
-  
- 

 
  

 

 

 

 
a

 

 

 

 

 

''  

''6 

                                                 
6 -  

323



  

 

  a  

 

 
 

 

 
 

 

 
  

- Back office sistemi  
- Customer Relationship Management Sistems) 

 
- Packaging sistemi  
- Supply Chain Management Sistems) 

 
- E- –  

a 
 

 
 

                                                 
 Vendre –  

324



  

 
 

r 

 
 

u

 

 
 

 
 L

– Destination 
Management Organizations  

  
 

 
 

 
 

a 
 

 Back office sisteme 
Customer Relationship Management Sistems) 

Packaging sisteme - 
Supply Chain Management Sistems) 

- –  
 

 

325



  

iteratura i izvori  
 

 
 

 
 –  

 
 

   
 

 
 – 

 
 

 
  
  
 

 
 

 
 

 
 
 
 

326



Prof. dr. sc. 1                                        
                                                                                          UDK 614.876:007.52 

 

PRIMJENA UMJETNE INTELIGENCIJE U MEDICINSKOJ NAUCI I 
PRAKSI 

 

 

 

 

trgov smart homes smart 
cities)   

izazov  
 

 pravna  
 

 

    

                                                           
1  

327



2 
 
 

APPLICATION OF ARTIFICIAL INTELLIGENCE IN MEDICAL 
SCIENCE AND PRACTICE 

   
 

 

 
 

  

   
 

 
 

 
 

  

 
 

  
 

 

 

 

  

                                                           
2  

328



Uvod 

 
 

 

stvarnim  

Medicina se sve vi

najpoznat

– smart

 

smart homes smart cities)   
artificial intelligence-based 

diagnostic systems  
 
Rasprava 
 

djelovanja t misli i mašte
– 

dirty, dull and dangerous

 

se donedavn

 

329



humanom
teret zdravstvenim radnic

prosjecima individualnom zdravstvenom 
 

Izazovi i problemi  

- 

 

izazov  
 

 

 
i 

samostalno 

artificial intelligence – 
– 

 

Motivacija za primjenu umjetne inteligencije u medicini   
 

a 

li

prosjecima individualnom zdravstvenom 
 

-

The Society to Improve Diagnosis in Medicine 
-

330



intervencijama –  

 

Trendovi primjene umjetne inteligencije u medicini 
 
Razina prodora 

-
 

specijalizacija i ili 

epidemiologije iz javnozdravstven -
-   

izra  

-
 

 

: Endokrinologija i dijabetologija 

 

 
 

 

 

Javnozdravstvena medicina 
U  je  

 

Neurologija i neuroznanost 

331



Umjetna inteligencija  pom  

brzino  

Rehabilitacija i medicina sporta 

in silico 

 

 

Farmakologija – otkrivanje novih lijekova 

-
 

prenamijenit - no je  
-

-  

  
 

 
 

 
  

temelje na 
 

 
 

machine learning   
 

 
 

 
sposobnosti obrade 

  snage 
 

  
 

 

332



 
 wearables) i 

 
time  
S  

 
  

 o – posebice 
 – 

 

dogledno vrijeme dogodit  
  

 
 

  na 
transparentnosti  

 
 
Prijetnja autonomiji pacijenata 
 

 
 

 
pacijenata odgovor je „paternalizam“: model odnosa 

-  
 obmanjivati ga i 

 „ “  
 

osobito   
 

 

Iz perspektive pacijenata 
-  bi polaziti od  

r -a s 
racionalnosti  

 
 znanja 

  
 

im  acijent 
 – 

glasiti –  
 pacijenata postati pr  

 
   

 
 

333



Iz perspek  
 odgovornosti za 

 
 

 procjene nailaze na problem  dgovornosti  ili 
problem  

  
 

 
 

 
  

334



 

 
-   

 -to-
- - - -adoption- -  

 
-trends-  

 -
 

 
-12- -

world- -and- - - -world- -access-to-essential- -services- -million-
still- -into-extreme-poverty- - - -  

 
 

 
 

 

-
–  

 
 

 -
 

 -
 

 
 

 

 

 

335



1                                                          
                                                        UDK 007.52:316.75 

 
 

TKOM 
V  

: 

 

,  
 

 , 

, 
 

 
 

: 

 

 

 

 
 

 U 
a

Z
 

 

 
   

a   

  
 

  
                                                           
1 0000-0002-7944-2914,  

336



  
 

 Vješta  

 

 

 

Abstract 

 

 

 -
 

 

Elaboration
  

, 
  -

   

 
  

  

 

 

337



:  

 

  
 

 

 

 

 

,   

 j  
 

 , 
 

š š š   
, 

 

 

, , 
, 

  
,  

e ,  
 

 
 ,  

 U 
a

Z  
 

 
 

, 
 

338



-
 " je" -   

 

 , 
š

 , te 
  

  
 

 
 

, 

, ,  
t

,  
 a 

,   

 

  

 
,    

  
 , a 

, 
 - ,  

-
-  š  

 , 

, 
aja 

  , 
mainframe   - mainframe 

 e    
 

339



 N
 

 
  

še
 

 a
 

 

 

V chatbotova je   
 

chatbot  

 

  
   

 

 
chatbot    

  
chatbot   

 K  je  
 chatbota 
 

P , V chatbotovi  
 V

 

   
  

chatbotu 
  

 

chatbota – 

 

e  
- -3, V  

340



  P  
  ,  

interfacea  

,  
 

 
 

 

   
 

 
  

 

 – – 
V chatbota   

  
 

 

 

 - -
 

 
 

-

– 

 

P
 

 

341



 , te 
  

 
  

: 

 
V    a 

    
a

    

   
    

š  
, 

a
 

 

 

-

 

  
 

 

, 
 

: 

  Artificial Intelligence: Structures and 
Strategies for Complex Problem Solving   -

- -  
  Artificial Intelligence: A New Synthesis

  - - - -4  
  

 Seven Principles of Synthetic Intelligence
 63–   - - - -5  

   
 Machine Intelligence 4: 463–   

- -  

342



   
  Computation: Finite and Infinite Machines

-   - - -  
  The Emotion Machine

  - - 3-  
 -

je- - - - - -  
 - - -

- - - - -  
 

- - - - - - - -   
 - - - - - - -je-

- - - - -  
 

 

 

343



 
 

1                                                               Pregledni rad 
- 2                                 UDK 007.52:343.353/.357 

 

-  
 

S  

Po pitanju 
 

 
  

m 

-  

o  
o 

-  
 

 

 

  

 

 

  

 

                                                           
1   

-  - - 
 

2 -   
    

344



 
 

-  
 

Abstract 

 
a   

-
-

 
-  

-

 
 

 

 

Key words:    

 

 

 

 

 

 

 

 

345



 
 

Uvod 

 
  

  
 

 1  

 a  

 

 

 Predmet   
     

Cilj 

    

 Metod izrade    
- 

   
  

 Rezultati 

 na S

-a 5  

 
  

 
   

    i  
   

a  

6 

  singularnost u 
robotici, transhumanizam , globalizacija. 

-   
   

    

346



 
 

   
   

  -  
-a 15    Singularnost                         

  
  
 

    -      
- -Si […] 

2 

 
  u     

 
? 

   
     

 
  

 int  
  

  

5 
    

  M
- 

  
   

 

Transhumanizam8                                                                                                                                               

definicija t
- 

-  i 

-  U 
 in  

  5  

     

347



 
 

 a
 

  
   

 
    

 
  to  

        u 
-   

   

    
      

   
   

    
 

    
  

    
  

 
    

 
   

 -    
  

   
   

 i 
 a 

    
  

     
     a   

     Onaj  ji   
  

   

  
   

 

 
  o                         

    
2   

  a a  U 

348



 
 

   
    

 -  
   a   

     
auta   i  -  

    
9                                                                                                                          

 -  
  og a  

 -     
  

    
  U 

 
 

 

 
18 

j i
 

 o   
    

12 
 

 
  

18 

  

349



 
 

 

 
-  

- ta   
-  

   
-    

      
-    

  

 

                                                                                                                                                                               

  

350



 
 

 

 -  
 

 
 -

16PM 
 -  
  

  ISBN 978-0-670-03384-3  
 -

 - 2o19 
 -

 
   
  -

 
      

- - -    
 

 
  

 
 

  
    

Fundamental Issues of Artificial Intelligence  
-  

 itian 
 1995 

 
Neurosurg Focus  

 E S  Engineering Ethics: Concepts and Case,. 
 

 

    
 - - -  

 

 

 
 
 
 

351



1                                                  O  
                                                                                       UDK 007.52:614.876  
 
 

 

 

 

Uvod: 
 

 

  

 je 
 

 
 

 

  

   

 

 
  

  

 

 

 

Summary 

-

                                                           
1  

352



 

 

 

 

 

 

  

 

 

 

Vj  

    

 (1). 

 je  
 (2),  

 

353



-  

 

 

 

o  

 

   

  
 

 

 
 (3) 

  
  

 

  
 

 
  

z  

 (5). 
 

354



 

  
  

  (5). 

  

 
  

 (6). 

 

  a  

 

 

u: 

  
 

  
   
  j  

 (9).  
    

 
  

  a 
 

   

 

355



  

 
  

  

 P a a 

j  

 

  

 
 

 

 

 

 

 

 

a u 
  

 

  

 
 

-
-

356



 

 
-

  
-

 

  u

zd
  

 
 

 
 - -

 
  

 
 

 

 
 

 
 

o   

  
 

 je 

  

357



 u 

  

a

jude

   

   

P
  

 

 

O
- - -

P- - -   

 

 

- 
 

 

358



 

 
 

 

 

 

  

359



:  

1. 
-  

2.   -  
3.  

-  
4. 

-  
5.  

-  
6. -

-  
7. 

 
8. 

 
 

9. 

 
10. 

- -  
11.  

 
12. 

e: a 
 

13. 

-  
14. 

: - - -
- - - - - - -  

15. 
-  

- - - -
- - - - -  

16. -

-  
17. 

 
18.  

 

360



19. 
- - - - - -

  
20. 

-
 

21. 
-  

22. 

 
23. 

-  

 

361



Haris 1                                                                   
Irma 2                                                                    UDK 615.849007.52 
Alma 3 

 
 

ARTIFICIAL INTELLIGENCE IN RADIOLOGY 
 
Abstract 
The focus of health care is changing from populations to individuals in the age of personalized 
medicine. A transformative technology for many sectors, including health care, artificial 
intelligence (AI) has been recognized as the next major wave in the computing revolution. 
Although the concept of using AI to enhance education is not novel, very little AI is currently 
being used in medical and radiological education. The potential of AI and its ability to 
fundamentally change radiologists' practices are creating plenty of enthusiasm and worry in the 
field of radiology. The development of "AI-augmented radiology" may open the door for not 
only "precision medicine," but also for what we term "precision medical education," which 
involves individualized instruction for each trainee based on their requirements and learning 
preferences. AI will probably follow the same pattern as radiology, which has frequently been 
the entry point for medical technological breakthroughs. We offer a brief overview of recent 
developments in AI that have generated interest, provide a review of the literature, and look at 
the most likely ways that AI will alter radiology in the years to come. 

 artificial intelligence, radiology, deep learning, machine learning 

 

INTRODUCTION 

There have been references to AI in radiology since at least 1994. (1) Unlike many previous 
technologies that have had an impact on radiology, AI has the potential to change every aspect 
of the clinical workflow of a radiology practice, including how pictures are interpreted (Fig. 
1). Healthcare personnel has a restricted capacity for information processing and analysis. (2) 
Digital solutions open the way where the human intellect and eyes are inadequate. One of the 
key areas in AI that have influenced the healthcare industry is radiology.  

                                                 
1 Department of Radiology, European University Kallos Tuzla, Tuzla, Bosnia and Herzegovina 
2 Quality Associate, “PHARMA-MAAC” d.o.o. Sarajevo, Bosnia and Herzegovina 
3 Department of Radiology, University of Tuzla, Tuzla, Bosnia and Herzegovina 
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Fig 1.  The typical radiology process and the 
potential for disruption by AI at each stage. 
AI can affect every step of a radiologist's 
value-adding activities, unlike most new 
technologies in radiology. 

 

Radiologists increasingly investing more in smart medical imaging technologies as they 
become aware of the advantages of AI and machine learning. According to a recent report by 
the National Library of Medicine, the global market for radiology or medical imaging is 
expanding quickly. Before making any expenditures, the paper advises radiologists and 
administrators to increase their understanding of the available options and key elements for the 
implementation of AI-powered radiology solutions. 
Radiologists must perform more tasks with fewer resources as a result of the Gartner Hype 
Cycle Capitated shared risk models. (3) To meet this requirement for more production and 
efficiency, new technology has been stimulated. Technology evolution is explained by the 
Gartner Hype Cycle. Technology visibility rises quickly in response to a "technology trigger," 
eventually reaching a "peak of inflated expectations," then declines to a "trough of 
disillusionment," rises more slowly on the "slope of enlightenment," and finally reaches a 
"plateau of productivity." 
Many predicted that artificial intelligence would eventually replace radiology five years ago. 
Contrary to these expectations, AI clinical adoption is still in its infancy. Due in part to a lack 
of institutional AI governance and enterprise strategic perspective, we are currently in the 
"trough of disillusionment". According to a 2020 ACR Data Science Institute® AI Study that 
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was published in the JACR® in 2021, just 30% of radiologists already utilize AI clinically in 
their practices, more than 70% of respondents don't have any intentions to pay for AI, and 80% 
of those who don't see "no value" from AI. 

 

Fig 2.  The relationship between artificial intelligence, machine learning, surveillance learning, and deep learning. 
Recent advances in machine learning in Radiology primarily feature deep-learning techniques 

Contrary to our history of early technology adoption, radiologists adopt artificial intelligence 
(AI) later than other commercial sectors. 

What exactly is AI?  

Although there are numerous definitions for AI, the term is typically used in the context of 
medicine to describe tools or systems that can recognize elements in their environment and use 
this knowledge to accomplish a specific objective. (2) The majority of medical use cases fall 
under the category of weak or narrow AI, where the aim is the accomplishment of a single task 
or set of tasks. In particular, machine learning is a subset of AI (Fig. 2) that concentrates on 
creating computer algorithms without explicitly encoding decision-making rules. (4) 
Supervised and unsupervised learning are common divisions within machine learning. In 
supervised learning, the algorithm is provided with annotated data (also known as "ground 
truth" data), which is used in the creation of the algorithm. 
In unsupervised learning, the system is given unlabeled data to categorize on its own. (4) A 
subset of supervised machine learning that has attracted the most interest recently is deep 
learning, more specifically deep convolutional neural networks (also known as DCNNs or 
CNNs). Using an algorithmic structure based on deep neural networks, or neural networks with 
many layers, DCNNs are a sort of supervised learning. (5) The strength of this method lies in 
its scalability and neural network architecture's capacity to identify and extract pertinent 
features on its own from data without outside guidance other than labeled input data. 
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Radiology, a specialty that already depends significantly on technology, has the potential to be 
revolutionized by AI. In some circumstances, AI-based radiology systems can automate 
procedures and offer more precise diagnoses than human analysts. Radiologists' workloads can 
be cut in half while their accuracy increases thanks to AI-powered medical imaging 
technologies that don't produce as many false positives, false negatives, or missed detections. 
AI radiology solutions are also getting better at seeing tiny patterns that would be challenging 
for radiologists to pick out manually. 
But, corporate executives in the healthcare industry need to be aware that the purpose of AI-
powered solutions is not to take the position of radiologists and offer a final diagnosis. 
Healthcare and business experts should consider this technology as a tool to enhance and 
augment medical imaging processes and support radiologists. 

SCHEDULING AND PROTOCOLING USING AI 

AI differs from many preceding technological advances in radiology, such as speech 
recognition or the creation of new modalities, in that it has the potential to impact every aspect 
of the workflow. By assessing a patient's medical record and determining whether imaging is 
necessary, for instance, AI algorithms can be utilized at the point of care for medical decision 
support in requests for imaging. They can also be used to recommend the best imaging exam. 
(6) 
The American College of Radiology (ACR) has created rule-based appropriateness criteria, 
and deep learning algorithms can be used to further customize tests. (7) 
One example would be advising a patient with a body habit that would prevent an accurate 
sonographic diagnosis to use a computed tomography (CT) or magnetic resonance imaging 
(MRI) rather than ultrasound. 
AI may also be applied when a patient is scheduled. An AI model that could precisely forecast 
wait times or appointment delays for CT, MRI, radiography, and ultrasound was demonstrated 
by Curtis et al.(8)  
Patient satisfaction may increase as a result of the capacity to explain these times to patients. 
Gathering information on wait times and appointment delays can be utilized to actively spot 
chances for process improvement. Doing so will boost the throughput of patient scanning and, 
in turn, the number of tests that can be completed by any given resource. 

  
In terms of immediate impact, AI work list management may be the most likely sector. To 
speed up the interpretation of an abnormal exam, classifiers have been developed to recognize 
abnormal chest radiographs. (9) Similar to this, classifiers have been created to identify acute 
stroke on diffusion-weighted MRI and cerebral bleeding on non-contrast head CT. (10),(11) 
Once again, these capabilities might be added to the picture archiving and communication 
system (PACS) to create a "smart work list" that alerts the radiologist to interpret problematic 
exams first, speeding up diagnosis and treatment. (10) Similar methods could be used to 
indicate studies that might be nondiagnostic, like cross-sectional exams with motion-degraded 
radiographs or incorrectly positioned radiographs. The technologist would be able to repeat the 
exam or consult with the radiologist if these problems were discovered at the time of scanning, 
minimizing problems with patient callbacks and delays in patient treatment. 
Another phase in the interpretation process that AI may help with is intuitive and practical 
hanging protocols. When research is opened in a PACS, hanging procedures describe how the 
study and any pertinent earlier studies are presented. Automated hanging techniques were seen 
by surveyed radiologists as the most important component in increasing productivity. Hanging 
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procedures now rely on Digital Imaging and Communications in Medicine (DICOM) data 
produced by scanners, which is inherently unreliable and increases variability when images 
from various scanners are viewed at a single workstation. To present photos in a way that can 
reduce the time from exam loading to interpretation, ongoing research makes use of AI's 
capacity to identify structures within the image and integrate that information with image 
metadata. 
 

 

We are at the trough for four main reasons: 
We are at the trough for four main reasons: 

1. There is a lack of confidence in AI performance and generalizability. It has been difficult 
to validate AI systems because "deep" in "deep learning" also signifies "obscure." We 
cannot always be certain that these models can be "generalized" because validation 
procedures have been deemed to be statistically "lightweight." Moreover, the majority of 
image-based diagnostic radiology algorithms function less well in practice. 

2. Usable cases are viewed as desirable but not essential. The catch-22 that results when AI 
applications in radiology are determined by data availability rather than use cases is that 
most institutions won't invest in the necessary IT infrastructure without a "killer use case," 
but the "killer use case" cannot be developed without the availability of the data. The 
deployment of AI in the real world is unfortunately constrained by inadequate IT 
infrastructure at the levels of development, evaluation, implementation, maintenance, and 
administration.  

3. Current workflows frequently do not allow for the best use of AI. The potential of AI is 
being significantly underutilized because machines and people are interacting "at the 
edges" and working separately rather than jointly. The models we now have do not satisfy 
the necessary AI lifecycle requirements, including comprehensive quality control 
demands like mitigating AI drifts and continuous learning. 

4. The majority of organizations are unable to handle and support AI in a viable and scalable 
way. Most institutions have not yet adopted corporate AI management. 

 
Artificial image analysis is one of the areas of machine learning in radiology that has generated 
the most interest. Similar investigations were carried out for injuries(12), tuberculosis 
detection(13), and bone age estimation(14). Rajpurkar et al.(15) developed a model with equal 
diagnosis accuracy for radiologists for pneumonia on chest radiography(15). 
With these investigations, there isn't a commercially viable solution for image interpretation 
and report generation yet. So, by notifying the radiologist of prospective results, this 
investigation genuinely demonstrates the AI's ability to enhance the radiologist's workflow. 
Natural language processing (NLP) advancements may indeed soon enable a report to 
automatically contain the imaging findings that the machine observes, hence minimizing the 
amount of time the radiologist needs to create an account. (14) The detection of incidental 
findings is a growing use of AI in image interpretation. Simple classifiers have been 
demonstrated to be able to be trained to detect shoulder dislocations on chest radiographs with 
a sensitivity of at least 70%.  
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Radiologists can devote more time and cognitive effort to respond to pertinent clinical inquiries 
by using AI to alert them to incidental findings while the machine helper reviews the remaining 
scan data. Artificial systems' contribution to aiding diagnosis will increase as they get more 
sophisticated. It is not difficult to imagine a specialized AI engine, such as one that is focused 
on the assessment of bone tumors, that can provide a differential diagnosis for an imaging 
finding and help the radiologist interpret it. 

 
By creating infrastructure that enables AI to work at its best, the "slope of enlightenment" can 
be reached. When compared to the majority of other enterprise integration models, the IT 
infrastructure and integration used in radiology are considerably less advanced. The majority 
of other models make use of service-oriented architecture (SOA), a method for creating 
software that delivers services over a networked communication protocol. 
Complex, point-to-point integration is necessary to link the software to information or features 
from some other platform. In the absence of SOA's intermediate corporate kernel, the 
infrastructure relies on the radiologist to combine various kinds of data, including data from 
PACS as well as the EMR. The radiologist, IT developers, and IT system maintenance all have 
significant burdens as a result of this. 
AI cannot remain a "peripheral" technology to current traditional IT systems to achieve 
workflow integration. AI life-cycle requirements, such as continuous learning and drift 
mitigation techniques, must be supported by existing systems. To achieve intelligently 
optimized workflow coordination, image administration and PACS must be reinvented and 
impacted. 
Radiology practices and educational establishments must now contend in a setting in which the 
objectives are quantifiable. It is important that efficiency, productivity, quality, and safety 
increase. 
 

  
1. Classification of tumors 

Tumor classification is crucial for both tumor diagnosis and treatment since it aids medical 
professionals in selecting the most appropriate treatment. However, the procedure takes a long 
time. AI-powered medical imaging systems can analyze medical images, such as MRI and CT 
scans, to swiftly and correctly identify cancers and other aberrant cell formations. These AI 
algorithms can also find cancers, even in challenging brain imaging situations. 
A recent investigation discovered that tumor classification utilizing sophisticated imaging and 
AI can be completed in less than 3 minutes (three times faster than manual), leading to a more 
precise and rapid diagnosis. In a separate UK study, it was discovered that non-invasive brain 
tumor diagnosis in children can be accomplished using AI and sophisticated imaging. 
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Fig. 3. Brain tumor classification: The neural network classifies tumor types based on MRI scan image 

characteristics. The color maps show which pixels helped contribute to the predicted outcome, with warmer 
colors representing a significant contribution.  

2. Breast cancer detection 
As of 2021, breast cancer is the most prevalent cancer category worldwide. 
The most common screening procedure for finding breast cancer in radiology is 
mammography. Nevertheless, when analyzing mammography, clinicians do not identify 40% 
of malignancies. 
The healthcare industry is expanding to new heights thanks to computer vision (CV) 
technologies. 
Computer vision and medical imaging systems powered by artificial intelligence (AI) may 
analyze mammography with precision to find malignancies that really are invisible to the 
human eye. 
In order to deliver a more precise analysis of breast lesions, breast density, and mass 
segmentation, and provide better cancer risk evaluation, machine learning algorithms are built 
with medical image data. Nevertheless, the machine learning techniques and models in use 
today are not yet developed enough to identify all cancer forms. Some malignancies are 
discovered by clinicians but are overlooked by the Ml algorithm. 
Hence, management must not aim to replace physicians when implementing this technology in 
a healthcare institution. Instead, they should deploy such technology to support and assist 
doctors in enabling computer-aided identification of breast cancer. 
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Fig 4. AI can identify cancer in a patient a year earlier than it is detected in practice 

3. Recognizing neurological problems 
Moreover, AI can be used to identify neurological conditions and diseases like dementia, 
Alzheimer's, Parkinson's, etc. A fully convolutional network-based AI tool that can identify 
speech patterns in the talks of Alzheimer's patients and make diagnoses with 95% accuracy 
was recently developed, according to a study. 
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4. The Ai system can recognize that because an Alzheimer's patient's speech pattern alters

 
Fig 5. An algorithm learned to evaluate MRI images and forecast the existence of an IDH1 gene mutation in brain 

tumors can be seen in the image up top. 
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Fig. 6. 3D CT angiogram and volume-rendered three-dimensional reconstruction images. The algorithm easily 

recognizes the aneurysm. 

5. Locating concealed fractures 
Finding bone fractures that are difficult to perceive with the naked eye is another use of AI in 
radiology. By lowering noise and delivering more accurate depictions of the radiological 
images, AI-powered medical imaging systems can assist in the detection of undetected bone 
fractures. 
Radiological imaging formations that could indicate a fracture or other irregularity can be 
identified by machine learning algorithms, which can then alert medical staff further to explore 
the pattern. AI radiology tools can also recognize minor fracture features that a radiologist 
expert might miss otherwise. 
According to a recent study, applications that employ AI algorithms can effectively identify 
wrist fractures even when they are not apparent to the unaided eye. Hip fractures, which are 
typically difficult to identify due to the soft tissues in a hip, can also be found with AI-enabled 
medical imaging equipment. Nevertheless, such systems cannot operate independently; they 
could only allow computer assisted anomaly identification. 
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Fig. 7. The University of Bath researchers created two convolutional neural network models to recognize and 

categorize hip fractures from X-rays with a 19% higher accuracy than clinicians. 

5. Screening for lung cancer 
For the early detection of lung cancer, radiology artificial intelligence is becoming more and 
more crucial. Artificial intelligence (AI)-enabled medical imaging systems can assist in 
identifying subtle symptoms and anomalies that would otherwise go unnoticed by radiological 
techniques alone. This increased identification may result in accurate detection, which may 
increase lung cancer patient's chances of surviving.  
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Fig. 8. The AUC (area under the curve) value of the system was 94%, which indicates a high level of capacity to 
accurately categorize people regardless of their lung disease within one year of screening, and up to 81% 
within six years. 

 

6. Automatically detecting lesions 
Radiological lesions are anomalies in imaging that might be problems. Lesions can now be 
detected more quickly and precisely thanks to AI and machine learning technologies. In order 
to improve diagnostic accuracy and enable early intervention for patients who require treatment 
options as soon as possible, medical practitioners are capable of identifying lesions from 
radiology scans early thanks to automated lesion detection powered by AI systems like deep 
learning networks. 
For instance, the use of AI technologies in the radiology industry is the subject of substantial 
research at the University of California San Francisco Medical Center (UCSF). One of their 
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investigations found that AI-powered automated lesion detection systems assist radiologists to 
identify lesions more accurately while also recommending the most suitable treatment options. 

 
Fig. 9. Artificial intelligence cardiac image processing software that emphasizes at-risk patients. It automatically 

analyzes coronary CT images (CCTA) images, designed to detect and quantitatively categorize coronary 
lesions using international CAD-RADS classification. The software assists in determining the extent of 
vascular damage and the intensity of the blockage. It also does provide an FFR (Fractional flow reserve) 
AI prediction: for each coronary, the solution predicts whether or not the 80% threshold is reached. 

 

There are numerous other options for image interpretation that don't always involve an 
automated diagnosis. For instance, breakthroughs in image segmentation driven by deep 
learning can be used to do automated lesion measurements with volumetric calculations. (16) 

When tracking tumors, more accurate and reliable measurements could be employed to provide 
better observational studies.  

 

 
There are numerous other options for image interpretation that don't always involve an 
automated diagnosis. For instance, breakthroughs in picture segmentation driven by deep 
learning can be used to do automated lesion measurements with volumetric calculations. (16)  
By removing these responsibilities from the radiologist, it would be possible to employ more 
accurate and repeatable measurements to provide better longitudinal data for tracking 
malignancies. This might apply to measures of anatomical features like the hip's angle or the 
measurement of the tibial tuberosity's trochlear groove. AI is expected to be able to automate 
any repetitive operation with minimal variation.  The process of reporting an exam may become 
increasingly automated as NLP approaches develop without the requirement for specific rule 
sets to be predefined. 
With NLP, pertinent data can be extracted from an electronic medical record (EMR). (17) If a 
skeletal lesion is identified in imaging, an AI system might be trained to retrieve cancer history 
from the electronic medical record. Likewise, better process efficiency would result from 
giving the radiologist pertinent information at the time of diagnosis. 
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The majority of AI applications in radiology work best as supplements to radiologists, despite 
widespread concern that AI may eventually replace them. It is possible to increase the 
efficiency of a radiology exam throughout its entire lifecycle, from ordering to communicating 
results. The pinnacle of AI remains advanced information synthesis, which combines various 
discoveries, patient history, and clinical data to make a diagnosis but is still clearly decades 
away. Because of their close connection with an amazing amount of data, radiologists are in a 
unique position to accept the AI transformation in healthcare. In reality, radiologists will have 
new chances to engage actively in patient care because of AI. 
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CAN ARTIFICIAL INTELLIGENCE REPLACE THE RESEARCHERS 

IN SYSTEMATIC REVIEWING? 
 
 
Abstract 
 
BACKGROUND: Knowledge syntheses such as systematic reviews and meta-analyses are 
essential tools for evidence-based solutions. Nevertheless, from the formulation of a query to 
publication, it takes an average of 2 years for authors to complete a review. Researchers are in 
need of more efficient ways to screen and extract data. Employing artificial intelligence (AI) 
seems useful. Previous studies have shown that for a large-scale literature review AI platforms 
help reduce the workload. This suggests that better training and guidance for professionals and 
researchers on how to conduct a systemic review and meta-analysis using artificial inteligence 
is is necessary. 
AIM: Primary aim of this study was to perform a literature review in order to evaluate the 
benefits of AI in systematic reviews. Secondary aim is to identify the commonly used AI 
platforms and tools. 
METHODS: An electronic literature search was performed within the index databases: 
PubMed-Medline,Web of Science, Scopus, Cochrane database of systematic reviews, Embase, 
Epistemonikos and Medline were searched up to August 2022. A combination of keywords 
revised in the list of medical subject names (MeSH) was used to select relevant articles: 
(Artificial inteligence  and/or AI tools) and (predictors and/or risk of using AI in literature 
reviewing).The analysis included meta-analyses, systematic reviews and original scientific 
papers. 
RESULTS: Indentified AI tools for academic researchers that are working on sysytematic 
reviews and meta-analyses includeed: Rayyan application, Robot Reviewer, EPPI-reviewer, 
SWIFT-review, Abstrackr application, WordStat, QDA Miner and K-means algorithm More 
information on the general characteristics of each of the tools is available in previousy 
publuished evidence. However, this review provides the short overview of the most relevant 
findings. 
CONCLUSION: At the moment the reliability and accuracy of all of AI tools seems 
insufficient. When used in evidence synthesis, human input was required in all instances, both 
in the loop and for final judgment. The efficiency of the use of AI platforms in the synthesis of 
evidence needs to be studied further. The relation between the use of AI and both publication 
time and study quality needs to be evaluated 
 

: Literature reviewing, Systematic reviews, Meta-analysis , Artificial inteligence 
tools, Artificial Inteligence platforms, Machine learning, 
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INTRODUCTION 
Evidence-based medicine (EBM) relies on  the scientific various standardardized and validated  
methodologies in order to identify, gather, structure and apply existing data to facilitate the  
healthcare decisions making process. Thus, EBM combines the  best obtainable scientifical 
research published data  with the healthcare professional's clinical experience in order to reach 
the optimal medical decision for the patient. 
Generally the previously published evidence differentiates the 5 steps of evidence based 
medicine: Generate Clinical Question.,Find Best Evidence. Critical Appraisal., Appraisal of 
evidence for validity and usefulness, Apply the Evidence. Application of results in clinical 
practice, and Evaluate (1) 
When we apply EBM in order to find the best evidence based treatment, than the management 
decisions uses four main sources of evidence:  scientific literature, organizational data, 
stakeholders' concerns, and professional expertise.. Besides this  sources the various 
methodology of research and consequential publication on wich EBM pyramid (hyerarchy) is 
billed also serves to help finding the best evidence for practice and treatments. The publishing 
trend  of systematic reviews and meta-analyses has been growing comtinuously (2) and in 
present times  we confirm that the systematic reviewing is considered as good evidence. 
Even more, systematic reviews are now on the top of  the pyramid of evidence based medicine. 
As such they are very important in the process of  evidence-based decision-making, The 
evidence-strength they have relies on the fact that they derive from clear search criteria and  
expert guided synthesis of the  obtainabele literature 
Cochrane collaboration (founded in 1993) made efforts to regulate and increase the quality and 
standardisation of systematic reviews. (3) A few guidelines and textbooks also have been 
published that offer comprehensive descriptions of the methodology (3-6). The process of 
systematic reviewing normaly requires  a  group of researcher that are engaged in reviewing 
and evaluating numerous  articles before deciding  if they satisfied the pre-defined inclusion 
criteria. With the expending  growth in published articles, the team of authors needs more time 
to assess identified literature in detail. Previous studies reported that  average time to complete 
a systematic review is between 1 to 2 years depending on topic, team and logistics (6,7) 
Furthermore,the amount of relevant articles coming up after performing the  search strategie 
can be as low as 1% of total numer of undentified articles , meaning it's likely that the indexing 
of biomedical articles contributes to inefficiency in screening.(6) In another words, in domain 
of search strategy or information retrieval, an index term (also known as subject term, sunject 
heading, descriptor, or keyword) is a term that captures the essence of the reserached topic.. 
Index terms create a core of syntax used in search process. Because of the time needed to round 
up a systematic review from the first step to the last (8), it is possible that  right before 
submitting the completed manuscript for  publication it  already becomes obsolete.(9) 
Researchers are thus in need of more efficient ways to screen and extract data. Employing 
artificial intelligence (AI) seems useful. Although doubts exist among reviewers regarding their 
utility, studies have shown that for a large-scale literature review AI platforms help reduce the 
workload.(10–12) These methods are used to speed up the synthesizing of evidence, as done 
in systematic reviews, rapid reviews and scoping reviews and make use of algorithms related 
to tasks of Natural Language Processing (NLP) and Machine Learning (ML). NLP algorithms 
interpret human language to extract relevant information which can than be further processed. 
ML algorithms make decisions based on data samples instead of a fixed mathematical function 
and can help interpret information extracted by NLP .(13) 
AIM: Primary aim of this study was to perform the literature review in order to evaluate the 
benefits of AI in systematic reviews. Secondary aim is to identify the commonly used AI 
platforms and tools 
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Further, through the aims, this review should raise the awareness of possibilities to simplify 
the methodological processes of conducting a systematic review, enhance, the quality of the 
existing efforts and provide healthcare professionals and researchers with the knowledge about 
the tools to conduct methodologically sound systematic reviews and meta-analyses  with help 
of AI and enhance the performance and incorporation of knowledge synthesis in clinical 
decisions and policy making. 
 
METHODS 
Method: An electronic literature search was performed within the index databases: PubMed-
Medline, Web of Science, Scopus, Cochrane database of systematic reviews, Embase, 
Epistemonikos and Medline were searched up to August 2022. A combination of keywords 
revised in the list of medical subject names (MeSH) was used to select relevant articles: 
(Artificial intelligence  and/or AI tools) and (predictors and/or risk of using AI in literature 
reviewing).The analysis included meta-analyses, systematic reviews and original scientific 
papers. 
Main outcome measures: Artificial intelligence tools and  machine learning, 
 
RESULTS 
The most challenging part of working towards systematic reviewing, for many researchers, is 
deciding on inclusion of the papers while going through numerous identified research papers 
and that is what  presents an insurmountable obstacle. 
Firstly, the sheer volume of research articles you have to read is overwhelming. On top of that, 
research material isn’t exactly an easy read, and sifting through each article to find  the relevant 
information you need takes a great deal of time and effort. Organizing one’s thoughts and then 
putting them on paper in a thoughtful, meaningful – and academic – way is yet another 
challenge in  research. 
Thankfully, artificial intelligence (AI) can help make systematic reviewing lot easier. In this 
section I , will present some of the highly appreciated AI tools for academic researchers and 
postgraduate students  that are working on systematic reviews. 
For instance, Rayyan is a free web and mobile app that extracts all the words and word pairs 
and previously computed termsin the Medical Subject Headings (MeSH). The MeSH thesaurus 
is a controlled and hierarchically-organized vocabulary produced by the National Library of 
Medicine. It is used for indexing, cataloging, and searching of biomedical and health-related 
information. The MeSH vocabulary includes four different types of terms: Main Headings 
(Descriptors), Subheadings (Qualifiers), Supplementary Concept Records (SCRs) and 
Publication Characteristics (Publication Types). Further , Rayyan  app employs support-vector 
machines to sort out extracted terms in to different classification categories.(20) 
Another example of the AI tools in the research field is the Robot Reviewer. This is a free 
system that uses several ML methods, including convolutional neural networks and support-
vector machines.(21) 
EPPI-reviewer is a subscription-based software for all reviews. EPPI-Reviewer is a web-based 
software program for managing and analyzing data in literature reviews. It has bee developed 
for all types of systematic review (meta-analysis, framework synthesis, thematic synthesis etc.) 
but also has features that would be useful in any literature review. It manages references, stores 
PDF files and facilitates qualitative and quantitative analyses such as meta-analysis and 
thematic synthesis. It also contains some new ‘text mining’ technology which is promising to 
make systematic reviewing more efficient. EPPI-Reviewer is free to use for Cochrane authors, 
and you can log in using your Cochrane Account. The latest version is a pure web application 
that runs across devices on any modern browser (22). EPPI-reviewer is very good because it 
identifies the relevant articles but it makes it possible for the authors to do the deduplication 
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process of redundant references by simply assigning the exclusion code, automatically 
excluding the irrelevant articles, which will bring you down to final included articles for your 
manuscript very fast. EPPI-Reviewer has been developed to support the EPPI Centre’s 
programmed of work over the past 15 years in conducting, and supporting others to undertake, 
systematic reviews across a wide range of public policy areas. 
 
SWIFT-review can be used to search, categorize, and visualize patterns in literature 
search. results. The software utilizes statistical modeling and machine learning methods that 
allow. users to identify over-represented topics within the literature corpus and to rank-order 
titles. and abstracts for manual screening. SWIFT-Review (SWIFT is an acronym for “Sciome 
Workbench for Interactive computer-Facilitated Text-mining”) is a freely available interactive 
workbench which provides numerous tools to assist with problem formulation and literature 
prioritization. SWIFT-Review puts the systematic review expert in the driver’s seat by 
providing several features that can be used to search, categorize, and prioritize large (or small) 
bodies of literature in an interactive manner. SWIFT-Review utilizes newly developed 
statistical text mining and machine learning methods that allow users to uncover over-
represented topics within the literature corpus and to rank order documents for manual 
screening. 
Aditnally,  SWIFT-Active Screener are a freely available interactive workbench that provides 
numerous tools to assist with problem formulation and literature prioritization. SWIFT-Active 
Screener is a web-based, collaborative systematic review software application. Active Screener 
was designed to be easy-to-use, incorporating a simple, but powerful, graphical user interface 
with rich project status updates. What makes Active Screener special, however, is its behind-
the-scenes application of state-of-the-art statistical models designed to save screeners time and 
effort by automatically prioritizing articles as they are reviewed, using user feedback to push 
the most relevant articles to the top of the list. As screening proceeds, reviewers include or 
exclude articles while an underlying statistical model automatically computes which of the 
remaining unscreened documents are most likely to be relevant. This “Active Learning” model 
is continuously updated during screening, improving its performance with each article 
reviewed. Meanwhile, a separate statistical model estimates the number of relevant articles 
remaining in the unscreened document list. Together, the combination of the two models allows 
users to screen relevant documents sooner and provides them with accurate feedback about 
their progress. Using this approach, the vast majority of relevant articles can often be 
discovered after reviewing only a fraction of the total number of articles. This can result in a 
significant time and cost savings for you and your team, especially for large projects. (23) 
Abstrackr is a freely available application that allows the reviewer to tag the records depending 
on the ML's relevance. With the objective of marking the process for searching for the most 
adequate reference to be retrieved in order t include them in  systematic reviews, the Abstrackr 
was developed. It is  a free, open-source, web-based application for facilitating citation 
screening for systematic reviews. The program comprises two components; a web-based 
annotation tool that allows participants in a review to collaboratively screen citations for 
relevance, and machine learning technologies that semi-automate this process. 
The web-based annotation tool, currently in beta version, allows project leads to import the 
citations that are to be screened for a review from either RefMan or PubMed. Participants can 
then join the project and begin screening; the tool maintains a digital paper trail of all screening 
decisions. We are adding functionality to facilitate the logistics of data management, including 
options to single- or double- screen citations, and a decision reconciliation mode for reviewing 
citations about whose relevance two reviewers disagreed. Project leads can also monitor the 
progress of each participant, and the screening project overall. 
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In addition, the team that created Abstrackr is now  working on machine learning technologies 
to automatically screen citations, much as email clients automatically distinguish legitimate 
from spam emails. The methods are still in development, but it is expected that reviewers 
screening roughly half of the set of citations imported for a given review, and then letting the 
software automatically exclude a (hopefully large) portion of the remaining citations; the 
reviewers will then only need to screen the articles classified as relevant by the software. 
Eventually, this functionality will be integrated with the Abstrackr tool. 

WordStat (Version 7.1.21) and QDA Miner (Version 5.0.21) are text mining software. 
WordStat is a flexible and easy-to-use text analysis software, whether the researcher needs text 
mining tools for fast extraction of themes and trends, or careful and precise measurement with 
state-of-the-art quantitative content analysis tools. WordStat can be used by anyone who needs 
to quickly extract and analyze information from large amounts of documents. This content 
analysis and text mining software can be used in many applications such as analysis of open-
ended responses, business intelligence, content analysis of news coverage, fraud detection and 
more. WordStat‘s seamless integration with SimStat – and the statistical data analysis tool 
– QDA Miner – the qualitative data analysis software – and Stata – the comprehensive 
statistical software from StataCorp, gives the unprecedented flexibility for analyzing text and 
relating its content to structured information, including numerical and categorical data. 
The K-means algorithm and the natural language processing were developed and implemented 
by the reviewers themselves. k-means is a technique for data clustering that may be used for 
unsupervised machine learning. It is capable of classifying unlabeled data into a predetermined 
number of clusters based on similarities. It's a popular algorithm thanks to its ease of use and 
speed on large datasets 
More information on the general characteristics of each of the tools is available in previously 
published evidence. However, we, gave the short overview of the most relevant findings. 
 
DISCUSSION 
 
The use of AI methodology in reviews of healthcare subjects is increasing. The wish to develop 
and use AI algorithms is obvious. Screening a large amount of articles is hard work that is not 
always neither effective nether efficient, but it is always intensive and time consuming. AI 
algorithms seem ideally suited to speed up the  highly demanded process of screening and  data 
extraction, while at the same time avoiding the possibility of assessment bias. The most 
commonly used method is to train the AI on labeled data that are in principle the data that AI 
use to help ML process before using the tool to search results it was intended for.(6) Even 
without a background in AI or ML, reviewers can employ tools like RobotReviewer,  Abtrackr 
and Rayyan in an effort to reduce the amount of human labor required for a study. An 
evaluation of the effectiveness has been done in some studies for some of these tools. However, 
besides some benefits, limitations were also reported. For example, Gates et al. found that the 
automated text mining program Abstrackr allowed for large workload savings but possibly 
missed relevant articles.(24) 
Other previously published evidence such as Rathbone et al. and Giummarra et al. found 
Abstrackr to reliably reduce workloads with very little risk of omitting records.(5,6) 
Lam et al. and Goldkhule et al. extracted data with SWIFT-Review and RobotReviewer, 
respectively.(10,17) Sadly, both of the mentioned approaches had some issues with SWIFT-
Review which was not in power to extract certain data and moreover, it turned out that the 
results from RobotReviewer’s data extraction were not being usable. 
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Obviously interventions by humans is necessary and therefore this pure AI tools data extraction 
could not have been completed satisfactorily due to these issues. This is why we can conclude 
that using pure AI to help extract data is not without weaknesses. 
On the other hand, various AI methods managed to screen articles successfully. As we know 
now that reviews with AI experience implemented their algorithms as well as the reviews that 
used freely available tools (presuming that they have very little AI experience) such as Rayyan, 
and both successfully screened without unplanned human interventions. 
Thus, AI screening demonstrate a relatively small danger of decreasing the review quality. 
While Giummarra et al. reported a risk of missing a small number of relevant studies in the AI-
assisted screening, they also suggest the methods were not detrimental to the review's 
integrity.(9) Gaskins et al. reported that their implementation Rayyan “enhanced the screening 
process,” describing it as “user-friendly,” “accurate,” and “efficient.”(12) the authors were in 
favor for the future use of automated screening in systematic reviews. 
 
Deng et al. indented  that the AI methodology excluded  10% of valid inclusion criterion  
studies, which confirms the risk.(18) 
 
However, the risk of missing included studies can be compensated  with separate manual 
screening or method validation. 
 
As is suggested in systematic reviews,(25) the assessment can be completed in duplicate to 
reduce bias.  And that comprises the assessment of the title and abstract screening, full-text 
screening, and the data extraction.(16,18). The benefits of AI screening are substantial, with 10 
of the 11 (91%) screening methods reported advantages to use these methodologies. These 
benefits usually involve time savings and workload reductions. 
Deng et al. report very precise benefits with a significant decrease in the workload for the 
screening process leading  to 708 hours of human efforts saved.(18) 
 
Even though, best to author’s knowledge,  no one as yet, have performed the actual quantitative 
analyzes on the mean difference in publication time, the saving of the time reported by Lam et 
al. and Deng et al. might resolve the issue reported by Borah et al. of growing time needed to 
round the  systematic review publication time.(1) 
 
It is important to underline that Deng et al. specifically designed their natural language 
processing to fit the nature of their study, and the time saved does not account for the time 
spent developing the AI method.(18) 
 
The time gain via available application are likely to be less significant than those reported by 
Deng et al., but that derives from the fact that  the reviews do not need AI expertise to execute 
the method. 
 
 
Four of the studies that used Rayyan(11,13–15) substantiate this benefit by reporting a 
high level of usability. 
 
Study Limitations 
The qualities and impacts of the AI methods on their respective studies were gathered 
from the judgements of the authors, which were prone to inconsistencies. It was assumed 
that no AI was used in that review if the review used an AI tool without mentioning its 
capabilities. This assumption may have led to the exclusion of some AI-assisted reviews. 
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Our initial screening strategy was limited to the title and abstract of the relevant references. It 
is likely that the review also overlooks those papers that report the use of AI methods in the 
text but not in the abstract. With restrictions on abstract word counts, it is not surprising that 
the reviewers omit the use of AI methods, which may be part of a broader issue with 
reporting, but that is beyond the scope of this study. The title and abstract screening 
imperfections were demonstrated with a post-hoc full-text screening of the additional studies 
from the Cochrane database of systematic reviews (n=67). Out of these 67 studies, which 
were excluded in the title and abstract screening, could be highlighted as relevant for our 
current work, Crossingham et al.(26), only one implemented AI methods (1.5%). This study 
does not mention the AI nature of its methodology in its abstract. Adding Crossingham et al. 
to the twelve included studies would require the full-text screening of all the studies excluded 
by the title and abstract screening. More information on Crossingham et al. is available in 
Appendix 5.1. However, to conduct a full-text screening of the 3514 studies excluded from 
the preliminary search and the 124 studies excluded from the additional search would be 
unreasonable. Such a task could be completed in a timely manner with AI methods, which 
further supports the development and publicizing of AI methods. Though quality assessment 
was conducted on the included systematic reviews, the quality of the reviews was not 
accounted for in the study findings. 
 
CONCLUSION 
AI platforms are gaining a place in the synthetization of evidence. The rate of success is 
variable and it is not yet clear what the benefits are to using AI to extract data. All existing AI 
platforms are still being refined. At the moment the reliability and accuracy of all of them 
seems insufficient. When used in evidence synthesis, human input was required in all instances, 
both in the loop and for final judgment.  The efficiency of the use of AI platforms in the 
synthesis of evidence needs to be studied further. The relation between the use of AI and both 
publication time and study quality needs to be evaluated 
. 
INTRODUCTION 
Evidence-based medicine (EBM) relies on  the scientific various standardized and validated  
methodologies in order to identify, gather, structure and apply existing data to facilitate the  
healthcare decisions making process. Thus, EBM combines the  best obtainable scientifically 
research published data  with the healthcare professional's clinical experience in order to reach 
the optimal medical decision for the patient. 
Generally the previously published evidence differentiates the 5 steps of evidence based 
medicine: Generate Clinical Question, Find Best Evidence. Critical Appraisal., Appraisal of 
evidence for validity and usefulness, Apply the Evidence. Application of results in clinical 
practice, and Evaluate (figure 2) (1) 
When we apply EBM in order to find the best evidence based treatment, than the management 
decisions uses four main sources of evidence:  scientific literature, organizational data, 
stakeholders' concerns, and professional expertise.. Besides this  sources the various 
methodology of research and consequential publication on witch EBM pyramid (hierarchy) is 
billed also serves to help finding the best evidence for practice and treatments. The publishing 
trend  of systematic reviews and meta-analyses has been growing continuously (2) and in 
present times  we confirm that the systematic reviewing is considered as good evidence. 
Even more, systematic reviews are now on the top of  the pyramid of evidence based medicine 
(figure  !) . As such they are very important in the process of  evidence-based decision-making, 
The evidence-strength they have relies on the fact that they derive from clear search criteria 
and  expert guided synthesis of the  obtainable literature 
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Cochrane collaboration (founded in 1993) made efforts to regulate and increase the quality and 
standardization of systematic reviews. (3) A few guidelines and textbooks also have been 
published that offer comprehensive descriptions of the methodology (3-6). The process of 
systematic reviewing normally requires  a  group of researcher that are engaged in reviewing 
and evaluating numerous  articles before deciding  if they satisfied the pre-defined inclusion 
criteria. With the expending  growth in published articles, the team of authors needs more time 
to assess identified literature in detail. Previous studies reported that  average time to complete 
a systematic review is between 1 to 2 years depending on topic, team and logistics (6,7) 
Furthermore, the amount of relevant articles coming up after performing the  search strategy 
can be as low as 1% of total number of identified articles , meaning it's likely that the indexing 
of biomedical articles contributes to inefficiency in screening.(6) In another words, in domain 
of search strategy or information retrieval, an index term (also known as subject term, subject 
heading, descriptor, or keyword) is a term that captures the essence of the researched topic.. 
Index terms create a core of syntax used in search process. Because of the time needed to round 
up a systematic review from the first step to the last (8) (Figure 3), it is possible that  right 
before submitting the completed manuscript for  publication it  already becomes obsolete.(9) 
Researchers are thus in need of more efficient ways to screen and extract data. Employing 
artificial intelligence (AI) seems useful. Although doubts exist among reviewers regarding their 
utility, studies have shown that for a large-scale literature review AI platforms help reduce the 
workload.(10–12) These methods are used to speed up the synthesizing of evidence, as done 
in systematic reviews, rapid reviews and scoping reviews and make use of algorithms related 
to tasks of Natural Language Processing (NLP) and Machine Learning (ML). NLP algorithms 
interpret human language to extract relevant information which can than be further processed. 
ML algorithms make decisions based on data samples instead of a fixed mathematical function 
and can help interpret information extracted by NLP .(13) 
AIM 
The aim of this study was to perform the literature review in order to evaluate the benefits of 
AI in systematic reviews as well as the challenges and to identify the commonly used AI 
platforms and tools 
METHODS 
Method: An electronic literature search was performed within the index databases: PubMed-
Medline, Web of Science, Scopus, Cochrane database of systematic reviews, Embase, 
Epistemonikos and Medline were searched up to August 2022. A combination of keywords 
revised in the list of medical subject names (MeSH) was used to select relevant articles: 
(Artificial intelligence  and/or AI tools) and (predictors and/or risk of using AI in literature 
reviewing).The analysis included meta-analyses, systematic reviews and original scientific 
papers. 
Main outcome measures: Artificial intelligence tools and  machine learning, 
 
RESULTS 
The most challenging part of working towards systematic reviewing, for many researchers, id 
deciding on inclusion of the papers while going through numerous identified  research papers 
and that is what  presents an enormous obstacle. 
Firstly, the sheer volume of research articles you have to read is overwhelming. On top of that, 
research material isn’t exactly an easy read, and sifting through each article to find  the relevant 
information you need takes a great deal of time and effort. Organizing one’s thoughts and then 
putting them on paper in a thoughtful, meaningful – and academic – way is yet another 
challenge in  research. 
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Thankfully, artificial intelligence (AI) can help make systematic reviewing lot easier. In this 
section I , will present some of the highly appreciated AI tools for academic researchers and 
postgraduate students  that are working on systematic reviews. 
For instance, Rayyan is a free web and mobile app that extracts all the words and word pairs 
and previously computed terms in the Medical Subject Headings (MeSH). The MeSH thesaurus 
is a controlled and hierarchically-organized vocabulary produced by the National Library of 
Medicine. It is used for indexing, cataloging, and searching of biomedical and health-related 
information. The MeSH vocabulary includes four different types of terms: Main Headings 
(Descriptors), Subheadings (Qualifiers), Supplementary Concept Records (SCRs) and 
Publication Characteristics (Publication Types). Further , Rayyan  app employs support-vector 
machines to sort out extracted terms in to different classification categories.(14) 
Another example of the AI tools in the research field is the Robot Reviewer. This is a free 
system that uses several ML methods, including convolutional neural networks and support-
vector machines.(15) 
EPPI-reviewer is a subscription-based software for all reviews. EPPI-Reviewer is a web-based 
software program for managing and analyzing data in literature reviews. It has bee developed 
for all types of systematic review (meta-analysis, framework synthesis, thematic synthesis etc.) 
but also has features that would be useful in any literature review. It manages references, stores 
PDF files and facilitates qualitative and quantitative analyses such as meta-analysis and 
thematic synthesis. It also contains some new ‘text mining’ technology which is promising to 
make systematic reviewing more efficient. EPPI-Reviewer is free to use for Cochrane authors, 
and you can log in using your Cochrane Account. The latest version is a pure web application 
that runs across devices on any modern browser (16). EPPI-reviewer is very good because it 
identifies the relevant articles but it makes it possible for the authors to do the deduplication 
process of redundant references by simply assigning the exclusion code, automatically 
excluding the irrelevant articles, which will bring you down to final included articles for your 
manuscript very fast. EPPI-Reviewer has been developed to support the EPPI Centre’s program 
of work over the past 15 years in conducting, and supporting others to undertake, systematic 
reviews across a wide range of public policy areas. 
 
SWIFT-review can be used to search, categorize, and visualize patterns in literature 
search. results. The software utilizes statistical modeling and machine learning methods that 
allow. users to identify over-represented topics within the literature corpus and to rank-order 
titles. and abstracts for manual screening. SWIFT-Review (SWIFT is an acronym for “Sciome 
Workbench for Interactive computer-Facilitated Text-mining”) is a freely available interactive 
workbench which provides numerous tools to assist with problem formulation and literature 
prioritization. SWIFT-Review puts the systematic review expert in the driver’s seat by 
providing several features that can be used to search, categorize, and prioritize large (or small) 
bodies of literature in an interactive manner. SWIFT-Review utilizes newly developed 
statistical text mining and machine learning methods that allow users to uncover over-
represented topics within the literature corpus and to rank order documents for manual 
screening. 
Additionally,  SWIFT-Active Screener are a freely available interactive workbench that 
provides numerous tools to assist with problem formulation and literature prioritization. 
SWIFT-Active Screener is a web-based, collaborative systematic review software application. 
Active Screener was designed to be easy-to-use, incorporating a simple, but powerful, 
graphical user interface with rich project status updates. What makes Active Screener special, 
however, is its behind-the-scenes application of state-of-the-art statistical models designed to 
save screeners time and effort by automatically prioritizing articles as they are reviewed, using 
user feedback to push the most relevant articles to the top of the list. As screening proceeds, 
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reviewers include or exclude articles while an underlying statistical model automatically 
computes which of the remaining unscreened documents are most likely to be relevant. This 
“Active Learning” model is continuously updated during screening, improving its performance 
with each article reviewed. Meanwhile, a separate statistical model estimates the number of 
relevant articles remaining in the unscreened document list. Together, the combination of the 
two models allows users to screen relevant documents sooner and provides them with accurate 
feedback about their progress. Using this approach, the vast majority of relevant articles can 
often be discovered after reviewing only a fraction of the total number of articles. This can 
result in a significant time and cost savings for you and your team, especially for large projects. 
(17) 
Abstrackr is a freely available application that allows the reviewer to tag the records depending 
on the ML's relevance. With the objective of marking the process for searching for the most 
adequate reference to be retrieved in order t include them in  systematic reviews, the Abstrackr 
was developed. It is  a free, open-source, web-based application for facilitating citation 
screening for systematic reviews. The program comprises two components; a web-based 
annotation tool that allows participants in a review to collaboratively screen citations for 
relevance, and machine learning technologies that semi-automate this process. 
The web-based annotation tool, currently in beta version, allows project leads to import the 
citations that are to be screened for a review from either RefMan or Pubmed. Participants can 
then join the project and begin screening; the tool maintains a digital paper trail of all screening 
decisions. We are adding functionality to facilitate the logistics of data management, including 
options to single- or double- screen citations, and a decision reconciliation mode for reviewing 
citations about whose relevance two reviewers disagreed. Project leads can also monitor the 
progress of each participant, and the screening project overall. 
In addition, the team that created Abstrackr is now  working on machine learning technologies 
to automatically screen citations, much as email clients automatically distinguish legitimate 
from spam emails. The methods are still in development, but it is expected that reviewers 
screening roughly half of the set of citations imported for a given review, and then letting the 
software automatically exclude a (hopefully large) portion of the remaining citations; the 
reviewers will then only need to screen the articles classified as relevant by the software. 
Eventually, this functionality will be integrated with the Abstrackr tool. 

WordStat (Version 7.1.21) and QDA Miner (Version 5.0.21) are text mining software. 
WordStat is a flexible and easy-to-use text analysis software, whether the researcher needs text 
mining tools for fast extraction of themes and trends, or careful and precise measurement with 
state-of-the-art quantitative content analysis tools. WordStat can be used by anyone who needs 
to quickly extract and analyze information from large amounts of documents. This content 
analysis and text mining software can be used in many applications such as analysis of open-
ended responses, business intelligence, content analysis of news coverage, fraud detection and 
more. WordStat‘s seamless integration with SimStat – and the statistical data analysis tool 
– QDA Miner – the qualitative data analysis software – and Stata – the comprehensive 
statistical software from StataCorp, gives the unprecedented flexibility for analyzing text and 
relating its content to structured information, including numerical and categorical data. 
The K-means algorithm and the natural language processing were developed and implemented 
by the reviewers themselves. k-means is a technique for data clustering that may be used for 
unsupervised machine learning. It is capable of classifying unlabeled data into a predetermined 
number of clusters based on similarities. It's a popular algorithm thanks to its ease of use and 
speed on large datasets 
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More information on the general characteristics of each of the tools is available in previously 
published evidence but ere we as, intended , gave the short overview of the most relevant 
findings. 
 
DISCUSSION 
 
The use of AI methodology in reviews of healthcare subjects is increasing. The wish to develop 
and use AI algorithms is obvious. Screening a large amount of articles is hard work that is not 
always neither effective nether efficient, but it is always intensive and time consuming. AI 
algorithms seem ideally suited to speed up the  highly demanded process of screening and  data 
extraction, while at the same time avoiding the possibility of assessment bias. The most 
commonly used method is to train the AI on labeled data that are in principle the data that AI 
use to help ML process before using the tool to search results it was intended for.(12) Even 
without a background in AI or ML, reviewers can employ tools like RobotReviewer,  Abstrackr 
and Rayyan in an effort to reduce the amount of human labor required for a study. An 
evaluation of the effectiveness has been done in some studies for some of these tools. However, 
besides some benefits, limitations were also reported. For example, Gates et al. found that the 
automated text mining program Abstrackr allowed for large workload savings but possibly 
missed relevant articles.(18) 
Other previously published evidence such as Rathbone et al. and Giummarra et al. found 
Abstrackr to reliably reduce workloads with very little risk of omitting records.(11,12) 
Lam et al. and Goldkhule et al. extracted data with SWIFT-Review and RobotReviewer, 
respectively.(19,20) Sadly, both of the mentioned approaches had some issues with SWIFT-
Review which was not in power to extract certain data and moreover, it turned out that the 
results from RobotReviewer’s data extraction were not being usable. 
Obviously interventions by humans is necessary and therefore this pure AI tools data extraction 
could not have been completed satisfactorily due to these issues. This is why we can conclude 
that using pure AI to help extract data is not without weaknesses. 
On the other hand, various AI methods managed to screen articles successfully. As we know 
now that reviews with AI experience implemented their algorithms as well as the reviews that 
used freely available tools (presuming that they have very little AI experience) such as Rayyan, 
and both successfully screened without unplanned human interventions. 
Thus, AI screening demonstrate a relatively small danger of decreasing the review quality. 
While Giummarra et al. reported a risk of missing a small number of relevant studies in the AI-
assisted screening, they also suggest the methods were not detrimental to the review's 
integrity.(21) Gaskins et al. reported that their implementation Rayyan “enhanced the screening 
process,” describing it as “user-friendly,” “accurate,” and “efficient.”(22) The authors were in 
favor for the future use of automated screening in systematic reviews. 
 
Deng et al. identified  that the AI methodology excluded  10% of valid inclusion criterion 
studies, which confirms the risk.(23) 
 
However, the risk of missing included studies can be compensated  with separate manual 
screening or method validation. 
 
As is suggested in systematic reviews,(24) the assessment can be completed in duplicate to 
reduce bias.  And that comprises the assessment of the title and abstract screening, full-text 
screening, and the data extraction.(23,25). The benefits of AI screening are substantial, with 10 
of the 11 (91%) screening methods reported advantages to use these methodologies. These 
benefits usually involve time savings and workload reductions. 
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Deng et al. report very precise benefits with a significant decrease in the workload for the 
screening process leading  to 708 hours of human efforts saved.(23) 
 
Even though, best to author’s knowledge,  no one as yet, have performed the actual quantitative 
analyzes on the mean difference in publication time, the saving of the time reported by Lam et 
al. and Deng et al. might resolve the issue reported by Borah et al. of growing time needed to 
round the  systematic review publication time.(6) 
 
It is important to underline that Deng et al. specifically designed their natural language 
processing to fit the nature of their study, and the time saved does not account for the time 
spent developing the AI method.(23) 
 
The time gain via available application are likely to be less significant than those reported by 
Deng et al., but that derives from the fact that  the reviews do not need AI expertise to execute 
the method. 
 
Four of the studies that used Rayyan (26-29) substantiate this benefit by reporting a 
high level of usability. 
Study Limitations 
The effects of the use of AI were judged by the authors of the studies, leaving room for 
inconsistencies. 
Reviews that employed AI may have been excluded, because reviews that didn’t mention the 
capabilities of an AI tool were excluded. Furthermore, initial screening was done by title and 
abstract only, meaning that if use of AI was not mentioned in the abstract but in the text the 
review was excluded. However, a full text screening of systematic reviews from the Cochrane 
database excluded after screening (n=67) resulted in only one additional systematic review 
employing AI methods. A screening of all excluded studies in full is not realistic without the 
use of AI. 
The systematic reviews included in this study were not judged for quality of research. 
 
CONCLUSION 
At the moment the reliability and accuracy of all of them seems insufficient. When used in 
evidence synthesis, human input was required in all instances, both in the loop and for final 
judgment.  The efficiency of the use of AI platforms in the synthesis of evidence needs to be 
studied further. The relation between the use of AI and both publication time and study quality 
needs to be evaluated 
. 
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wavelengths for ICP-OES anal
se implementation helps to 
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Fizikalna medicina i rehabilitacija uz umjetnu inteligenciju ima veliki potencijal za 
 rehabilitacije  

 Spajanjem vidljivo je 
kako  

  rehabilitacija  

 

 

medicine and rahabilitation with 

movement and body 
 

 l  

 

Fizikalna medicina i 

 (1)  

  U 

rehabilitaciji i (2)
primjenom umjetne inteligencije u 

 

njihovo zdravlje (3) m umjetne 
  

njihovim kretnjama te izraditi analiz
prevenciju  akvim  
pacijenta 
                                                             
1  

 
2   
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gu 
i pokreti pacijena  

 
planu (6) Umjetna inteligencija  bi 
kojima je rehabilitacija  (7) m 
pratiti tijek oporavka takvih pacijenata kroz vrijeme   

i koje pacijent izvodi i anja povratne 
pacijentu o njegovom napretku  

 Virtualna 
 ona nije direktno 

 njezinim 

vijetu  te u razvoju novih 
   

; k
napredak pacijenata u virtualnom 
pacijenata  Primjerice - u

rehabilitaciji  
- 

i  
te ; m i kao 

udar (11)   
 

(12)  

 
u rehabilitaciji  za planiranje 

 
i kod a odluka (13)  

iti 
o 

 (14)

umjetnoj inteligenciji jako varira 
iz nog razumijevanja  

– (14)  

rimjena umjetne inteligencije u izikalnoj medicini i rehabilitaciji 
ima 

 

ubrzava tijek rehabilitacije i na koncu   
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E 
 

Apstrakt 

Jedan od glavnih ciljeva stomatološke protetike je da nadoknadi zube koji nedostaju i da 
dizajniramo 
pacijenta. Mogu
dece je stomatoloških 
materijal  novih tehnika 
uspostavljanje univerzalnih estetskih pravila i smjernica zasnovanih na procjeni prirodnih 

i digitalnih tehnologija u 3-dimenzionalno planiranje i 
ijeha. U budu j

inteligencija e vjerovatno dovesti do automatizacije estetsk ijeha i 
procesa planiranja tretmana. 2 

:   

 

Abstract 

smile in the most natural way 

t

-dimensional planning and 

treatment planning processes.  
  

   
 

 

 

  

                                                           
1 Ordinacija „A Dent“   
2  
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UVOD 
 

 

i 
 
Šta je dentalni otisak? To je kopija tvrdih i mekih zubnih tkiva otisnim materijalom.  

na konvencionalne i digitalne.  P -ih 
. Za 

konvencionalne otiske potrebni su stomatološki materijali i odredjena standardna kašika.  

Materijali kojima se uzimaju otisci moraju imati odredjena svojstva  

 visokopreciznost  
2. e ost  
3. n ost  
4. dimenziona stabilnost  
5. e ost  
6. ugodnost za pacijenta  
7. kompatibilnost  

 jednostavna primjena 

A dijele se i u dvije grupe na osnovu njihovih svojstava nakon vezivanja  

 n materijali 
2. e  

 u koje spadaju  

  
2.  
3. cink oksid eugenol pasta i  
4. vosak - oni se više ne koriste kao otisne mase  za registraciju zagriza 

 kojima se danas uzimaju otisci dijelimo na  

 s elastomere 
2. hidrokoloidne  

       

  dijelimo na  

 silikone   
 adicioni  
 kondezacioni  

2. polietre  
3. p  

Dok  dijelimo na  

 reverzibilne 
2. ireverzibilne 

 alginat 
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koji su  

 biokompatibilni   
2.  
3.  
4.  

 
Na adicioni silikoni dijele na guste e. Gusti se sastoje iz baze i katalizatora koji 
se miješaju . A rje i dolaze u kartušama rijetke konzistencije 
se koriste za drugi takozvani korektivni otisak.  

 
Preuzeto sa Google 

Kašike za uzimanje otisaka dijelimo na  

 ) 
2. individualne 

 
Preuzeto sa Google 
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A individualne kašike se dobijaju na osnovu anatomskog otiska alginatom. Naravno svaka ta 
uje se od 

 

 

 
 
Za sada su konvencionalni otisci imali primat u stomatološkoj protetici. Ali razvojem digitalnih 
tehnologija poslednje decenije u stomatologiji  dovodi do mijenjanja navika i prihvatanje 
noviteta kroz pojavu intraoralnih skenera za otiskivanje. Digitalni otisak uzima se na dva 

– 
janja digitalnog 

trodimenzionalnog modela.3 Digitalni otisci donijeli su brojne prednosti kao što su smanjena 
neugodnost pacijenata  brza razmjena podataka s 

digitalnih modela bez potrebe za 
4 Digitalni  imaju mnoge 

smanjen rizik 
jednostavna replika 
karijesa.5 

Dentalni skener je - 
 

 Skener – 
dimenzije i konvertira ih u digitalni oblik. 

 
Preuzeto sa Google 

 

  – 
 

 
 

  – 
sredstava  

                                                           
3  
4  
5 Suese. 
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Preuzeto sa Google 

Razvoj CAD/CAM sistema -im godinama prošlog vijeka istem koji 
.6 

 
Preuzeto sa Google  

 

 
 

 

 
digitalni 

otisak  te one kod kojih -free“ skenere.  
 Skenere  dijeliti  na . Kod otvorenih sistema 

podaci se mogu slobodno slati i 
Tu su zavisno Dok 

kod zatvorenih   
 

                                                           
6  
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 – 
7 

 

  –  Glava 
uglom na površini. Kad upadne na objekt koji 

uglom nazad u 

8 
 

   – 

9 
 

  – zahtijeva 
samo j .10 

 

 
 

vremena  te se  a konvencionalno 
uzimanje otiska jednim od otisnih materijala u prosjeku iznosi oko 
digitalnog intraoralnog otiska cjelokupno vrijeme potrebno za otiskivanje smanjuje na svega 
oko ijeme koje je potrebno za uzimanje 
otiska suprotne vilice i registraciju zagriza koje kod digitalnih otisaka je znatno smanjeno i 
iznosi    Naravno da 

 ako uzimamo otiske digitalno. 
 
Digitalna metoda otiskivanja se pokazala kao lošija kada se skenira cijeli zubni 

e se jednaka a preciznost pri skeniranju pojedinih dijelova zubnog luka kao i kod 
konvencionalnog otiska.  
 

napravljen u CAD/CAM sistemu j posjeti
napraviti visokoestetski privremeni rad  koji svoj

e biti predlog izgleda  rada. Ako je pacijent zadovoljan 

predlog za njegovu izradu . 

Mana intraoralnih skenera javlja se kod prikazivanja marginalnog ruba subgingivalnih 
preparacija. Potreba za subgingivalnom preparacijom posebno se odnosi na prednje dijelove 

 . Svjetlosni izvor 

                                                           
7  
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preparacije.11 

 

 

 

 
 
 

ijeta. U nekim razvijenim 
 e ovaj procenat 

ij u. Stom ij
e da e se 

ij ij ijenjati tokom 
ij ijeme je da prihvate 

neizbj ijeme biti stomatolog.12 
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Compendium of Continuing Education in Dentistry (Jamesburg, N.J.: 1995) 

–56. 
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neposredno 

 

 u 
 

 odine 

 

c
 

 

o  ili 
 

                                                        
 u ;  
 proces je 

  
   

 
 

 – ljudske k
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 ja 
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je 

 

 

Za p  
 

 

 

 
kolonijalnim zemljama popu    

  

 

rasponom –   

j 
 

o:  

 
 Š  kada je 

  

-
za karcinom 

 
 

 

U  
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lana

pacije  

om upisa u informacioni 
kod  

 

 

 
operacijama  

m 
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esa i procedura od uzimanj
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kontrolisanog robota da 
 a  inteligencija je neraskidivo 

povezana sa velikim podacima, š   inteligenciji 
 

 
-

P no 
razvit  
 
Postoje mnogi asp

praksi  
 

 Uz 
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terapije pacijenat  
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Abstract 

 

  
 

d since then, 

clinical 
 ent of the long term development of 

 
 

 
take into consideration the possibilities as one day they might become the reality of 

 
 

 

keeping track of symptoms, keeping track of sticking to the prescribed therapy or even the 

 
 

 
 
Key words: artificia  
 
 
 
 

1. Uvod 
 

a  
  ske - 

  kao i 
 

 
 

koja  
 

,  enje je stvar 
 

godina strijeloviti 
sistema o  
interneta, proizvodnih procesa i sl  
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mašin
rima koji 

a  
 
Jasno je 

i
sana na korištenje 

drške 

o 
nedavno bio r koji 

aj r  m  
 

a  inteligencija je neraskidivo povezana sa velikim podacima, 
 inteligenciji  

 
  inteligencije  

i to kroz: 
 

 Razvoj i djelotvornost lijekova; 
 Saradnj  sa pacijentom; 
 Bolja ; 
 Procjen  rizika i smanjenje prevara; 
  ; 
 Više podataka za zdravlje pacijenta   

 
   

zdrav   -
  

zdravstvene njege   sve više ovih tehnologija koje se pri
te je klj  
radnici  Uz 

digitalno zdravlje koje postaje bolestima, bilo da 
se  terapije  

  
terapije 2 
 

Glas    inteligencije 
za potrebe  ds

zagovara      
  

 
zaštiti i zajednici  kroz svoj sistem 
školovanja,  
 

2. Pojam inteligencije 

                                                 
2  

 -
responsibility-in-assessing-the- -of-digital-tools-for-their-patients  
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miješa i koristi naizmj  
 

3  
 

 a  
 , specijalizovana za kreiranje inteligentnih mašina razvijenih sa 

4  
 
Mnogo je polemike oko pojma  
pojam 

, 
kompleksnost pojma  ostoje mnoge teorije o tome šta je zapravo 

a nteligencija pa tako: “  
i mozak, biološki ili elektrons

s
 

ogledalo da bismo vidjeti primjer inteligentnog sistem 5 
ra ili ra kontrolisanog 

robota da izvodi zadatke 6 
 

 , a to 
  m 

slovima , š
nekog objekta, mašine,  
tih podataka-
svrsishodn  

 7 
inteligencija je ne

a e mašine-
  da se 

pametne mašine 
 

 
 a inteligencija mnogi se 
a zapravo a inteligencija 

 

                                                 
3   -  
4   arXiv 

 
5 –  
6   -  
7 p

 -  
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3. Razvoj inteligencije 

 
Razvoj  vijeka, što zapravo govori o 

 
a tehnologija time 

mašinam  

akademije ko  
 

vijeka 
  

ra

,koji je trebao djelovati kao jedan entitet, bila neostvariva i dovela do 
e inteligencije koji se 

e inteligencije, a time je i 
pao vijeka o to vrijeme koje je proteklo 
sve do pojave softv s , nije se 

 
 
U posljednji

osnovni 
 

  
U stvari se radi o BOTTOM- še  
koje treba me i onda se 

j osnov za dalj
sistema  Od takvih se sistem

 nteligencija ima senzorne agente koji 
 se 

integriš  
ego se n

istem  
 
Time se zapravo oponaša biološki rad mozga, jer se i 

sinhronizovane
informacija koji se  
 

4.  
 
 -

 vanja, skladištenja 
 

 
zad apoteka 

p

                                                 
   - -  
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oka posla i smanjenje operativnih 

movisanje sig  lijekova daje 
za rad sa 

  
 
Postoje mnogi aspekti farmacije 

 
 

a  
 

razmišlja o skorom 
k , a 72 posto kompanija   

 i   
 

   10 
analizira     tehnologije kao 

  
 

 igencija i mašinsk
s

 a, korištenje ovih tehnologija poboljšava donošenje 
  

 
-  

  
 
Godine  s Novartisom i Pfizerom 
kako bi transformisao dizajn i proizvodni proce  za mašinsko 

 Svakodnevno : 
 

   
  og profila   
 borbe protiv rezistencije na lijekove; i  
 minimiziranja terapijskih a  

 
Zato dizajn 

 ij  
ijekova i obradi podataka, kao i za 

ij  
 

 upravljanju zalihama    iz 
apoteke, kao maloprodajnog objekta , mogli bi  pacijentima trebati 

 ih i koristiti personalizov -pošte kako bi 

                                                 
   -5, 
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pacijenta podsjetili na potrebe  
 

  donese 
 

 
softveri i aplikacije za  apotek

Mckessonsa; Sloboda;    ili 
 Na primjer, firma  

  
 a jedne ili više 

sedmica 
 

 
 
Sa ata, Medicinski centar Univerzite

koris   i pripremu  Prema njima, 
tehnologija je bez greške pripremila 3  Robot se pokazao daleko boljim 

ko i  Sposobnosti robotske 
e 

lijekove za h  -a 
   o pacijentima i rad 

sa ljekarima  og sistema apoteke,  najprije elektrons
 -   

 Zatim slijede mašine koje 
s bar-  

  je njihova sposobnost pripreme sterilnih 
pri namijenjeni za h  pravim 
lijekovima  
 

 
 

 za 

 
li komplikacije  li 

 3 Na primjer, jedna firma
 

a i koordinacija zaštite  
 

 
im bolestima  

procjene  

                                                 
   - - - -

  
 ; 

na: - -robotic-pharmacy-aims-improve-patient-safety  
   -analytics?hsLang=en 
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   Ova tehnologija 

 

kombinacije stanja mo  
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 za  
stvaranjem modela stanja bolesti koje 

emijske biblioteke  Promjena namjene lijeka 
 

 inaciji s prethodno 
emij stvo kako bi se dalje identificirao najbolji 

 
smanjen   Na primjer, 

-
 

22 
 

 
 

inteligenci , digitalno 
 pisali 

i sa  o kojima s   
  Jedna 

p  
 

izbo rseve i obrazovne smjerove ili  programe  
post endije te bodove 

je 23 

 

 
za digitalno z  takve vrste 
koji po  
obrazovanje i r  apoteci, a koristio se anketom 24 
 

zdravstvene  Univerzitet 
interesima za digitalno zdravlje da se prijave na probni  
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  Ponovno promišljanje repozicioniranja i razvoja lijekova s 
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PRIMJENA UMJETNE INTELIGENCIJE U  RADIOLOGIJI 
  

 

  
se mogu koristiti u svrhu k  

neke manje promjene na slikama kod slikovnih metoda radiolozi i
 

 

Gotovo svi radiološki zadaci temeljeni na slici ovise o kvantifikaciji i procjeni radiografskih 

proces koji kaskadno dovodi  

Medicina je  u kojemu su nove tehnologije oduvijek izazivale moralne dileme, 
kao što su respirator, aparat za hemodijalizu, pacemaker, prenatalna dijagnostika, umjetna 

nedavnoj prošlosti nije bilo zamislivo  

 umjetna inteligencija, radiologija 

    
APPLICATION OF ARTIFICIAL INTELLIGENCE IN RADIOLOGY     

 

Artificial intelligence has proven to be highly useful in radiology and has even greater potential 
  Multi-layer artificial neural networks are already routinely used in 

   

workers, but at the same time increases the amount of information and findings that radiologists 
  Also, some minor changes in images with imaging methods can be skipped 

data obtained on radiological images, thinking about their introduction into everyday clinical 
 

                                                           
1  
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 Almost all image-
radiographic characteristics from i   

  A successful machine 
learning project and its implementation in radiology is almost always multidisciplinary and 
most o  

 Medicine is a field in which new technologies have always caused moral dilemmas, such as 
ventilators, hemodialysis machines, pacemakers, prenatal diagnostics, artificial insemination 
or various transplan   Moral dilemmas basically arise because medicine today 
can do more and more things that were unthinkable in the not-so-  

Keywords: artificial intelligence, radiology 

 
1. Uvod 

U Artificial Intelligence

 koristi  koji pokazuje inteligenciju 
(inteligentni sustav),  sustavi, dok se izraz katkad neutemeljeno 

znanja, pokazuje svojstva 
 

Umjetna inteligencija naslijedila je mnoge zamisli, pristupe i tehnike iz drugih disciplina, 
mišljenja: kognitivne znanosti, logike, 

 

inteligencija u tolikoj je mjeri razvijena da 
prepoznavanje takva oblika inteligencije, razvijen je  
inteligentno ako više od 30% osoba koje s njim neizravno komuniciraju nije sposobno 

 (1)  

 pitanje u vezi s razvojem umjetne inteligencije i robotike jest ono o njihovu utjecaju na 

proizvodnju odavno su nestala brojna radna mjesta 
(automobilska industrija je  primjer) i sasvim je izvjesno da  još mnoga radna 

lako automatizirati

 

 (a) 
dio radnih mjesta  nestati jer  poslove  tim radnim mjestima kvalitetnije i/ili 

stvorena nova radna mjesta koja ranije ili nisu postojala ili za kojima nije postojala ozbiljnija 

526



posljedice koje  gubitak radnih mjesta imati na    li oni koji su ostali 
bez posla   novi posao?  li u tome uspjeti u nekom, za  ljudski 
razumnom roku?  li se morati (i  prekvalificirati?  li poslovi koji  

 robota i umjetne  na ovakva pitanja iznimno je teško dati 
 ekonomskih trendova (što je samo po sebi 

(2)  

Radna mjesta su izvor prihoda 
 bi njihov 

utjecaj morao biti reguliran u skladu s  pravednosti 

Veliki razvoj radiološke opreme, dovodi do 

, neke manje promjene na slikama 

rati 
podatke dobivene na radiološkim slikama,  

he (3,4)  

2. Rasprava 

Radiologija, patologija, dermatologija i oftamologija rade s inherentno digitalnim formatima 
 euronska ira MRI pretrage u stvarnom vremenu, što bi 

 

 

edno od  pitanja povezanih s umjetnom inteligencijom glasi:  li se  neki 
stroj  je “inteligentan” – ili da bi mogao postati “inteligentan” – na isti  kao što su 
to ljudi? 

ljudskog  i djelovanja nose sa sobom   izazove 

umjetne inteligencije i robotike u pravilu se oslanja 
na širok raspon teorija i pojmova razvijenih u okvirima standardne filozofske etike (dakako, 

 

Medicina je  u kojemu su nove tehnologije oduvijek izazivale moralne dileme, kao 
što su respirator, stroj za hemodijalizu, pacemaker, prenatalna dijagnostika, umjetna oplodnja 

izvesti sve više toga što u ne
 

moralnosti  vrsta eutanazije (poput dobrovoljne i nedobrovoljne te aktivne i pasivne), 

genetskih   rasprave o moralnoj opravdanosti 
ja (5)  
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Umjetna inteligencija se sve više razvija, što dozvoljava strojevima da bolje predstavljaju i 

inspiriranom ljudskim mozgom 

 (6)  

medicinskom slikanju je 
educiranim 

radiolozima

educiranim radiolozima 
unaprijed prikaz (7)  

Gotovo svi radiološki zadaci temeljeni na slici ovise o kvantifikaciji i procjeni radiografskih 

otkrivanje, karakterizaciju 

o se identificira 
problem, drugi korak podrazumijeva izradu 

koji se mogu koristiti su testovi osjetljivosti, 
 

, 

problem potrebno ju je izrada namijenjenog 
a algoritma 

 (8)  

 

 

ih 

šana dijagnostika 
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(9)  

 uvijek na 
Umjetna inteligencija 

primjena na pacijentu, treba utvrditi je li 

dostupnosti, raspadanja i troškova rad I

ste se  podatkovni elementi 
povijesti nedolaska, faktori

asistenti i pr

inte

pacijenata (10,11)  

CAD ili  (akronim od engl  ) je 
primjena  za dizajniranje (oblikovanje), projektiranje, konstruiranje,prikaz 

    

koji prepoznaje sumnjive 

-  

probirne mamografije) koje prid

 

r

 (12)  

3.  
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Umjetna inteligencija j

 

inteligencija se isprobavaju i eksperimentiraju u raznim granama medicine gdje je radiologija 
kao dijagnostika 

dijag
se iz

 postotka kod dijagnoze 

ima i veliku uspješnost kod klasifikacije stadija fibroze jetre, kod segmentacije jetre i njenih 

dobre rezultate u radiologiji 
da su sigurne za primjenu   Dobrim odabirom dokazanih 
metoda za ciljane postupke dob   
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2.2 Prva posjeta stomatologu i tretman prilikom prve posjete 
 

razlog posjete

posjetu  

o 

 

                                                 
3 447  
4  
5 -  

561



 

zube i 

 

 

 

 

 

 
 

 

uspješan treba se u

 

Ukoliko je roditeljska uloga 

7 

 

                                                 
    

7  447-457 

562



 

8 
 

 

sklonija su 

9 
 

 
 

 

atološkoj ordinaciji 

11  

bio uspješno 
 

i

12 

                                                 
8 Pedodoncija-  482  
9  489     

 -  
11  
12 
323  

563



1 13 

 
(Izvor:  ) 

 

                                                 
13 4  

564



 

 
 

  
 

predškolskoj 
dobi  djece 

 je  osobnog a 

do 
a

 
 

565



 Jur  
 - 5  
 

 
  
  
 

 
 

 
  
 

 

566



1                                                                          
2                                                         UDK 796.323.2:796.011.3]:613.2 

3 

 
PROCESI PROGRAMIRANJA OPORAVKA  

 

Oporavak sportaša ovisi i o tome radi li se o timskim ili individualnim sportovima. U 

m 
 oporavka sportaša u timskim sportovima kompleksniji. 

  

 

 

 

  
 

  

 

 

 

T

is essential. 

 

                                                           
1  
2  
3  
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1. UVOD 

 
 

oporavkom predstavlja  

 

i

i individualni pris  

 

2. METODE OPORAVKA 

 
iraju metode oporavka sportaša.  

 
 

 
mor 
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1. primarne metode 
 

 
 

 
 

 

2. bio-medicinske metode 
 
 

 
3. psiho-pedagoške metode 

 
 

 
a 

  
  

 
 

 u stanje 
prirodne 
oporavka  

 

 
kako bismo 

 

 
 

 

-
oslanja 

prati sportaševo 
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stanju pratiti tren  

 

  

 

 

 
3.  OPORAVAK OD STRESA IZAZVANOG PUTOVANJEM 

 

sredstava 
 

 

 

stres 
utuje. To 

 

570



ostalim a oporavka moraju 
 

aškim klubom - 
 

 

MEDICINSKO-ZDRAVSTVENO OSOBLJE            OSOBLJE 

O                         
Ortoped                                                                                
                  Asistent 
  
  

inarni pristup u kojem je 
bitna  

 

. 

 

 
Tablica 3.  

 
 

 
 
 

 
 

 

 

 
4.TRENING 

ije dovoljan 
period od 4- ljske 

 

ipe koje 
premalo ili nepravilno 
l
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i idealnu 
 

 
 

Upravo 
 

Programiranje ekipnog treninga  tijekom  
ipa je 

imala dan odmora tijekom 

m 
 

-  
-  

 

- 
 

 

 
 

Cilj je smanjiti tr  
 

rovodio 

priprema
o  

koji 
provodio se 
ne više od sat vremena m elementima 

nisu najbolje 
 

individualni rad  

 Programiranje individualnih treninga
 

tijekom 
e

da bi se 
riskiralo da dio ekipe 

kvantitativno više trenirali jer su slijedili 
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portaše studente. 
 Ekipni postupci poboljšanja oporavka sportaša. 

se sve aktivne mj
o

minuta nakon 

metabolite te  

  
ikl-

odile su 
-  

Individualni postupci poboljšanja oporavka sportaša e s patološkim stanjem 

 

 
5.  PREHRANA 

Danas

 

kada je to nje ili 
smanjenje tjelesne mase  

 

re-
 

 

i da se neke 
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-6 - 

 
 

 se 
suplemenata. 

m indeksom unutar 

je mo ti 
s posebnim dodatkom proteina. 

 

6. SUPLEMENTACIJA 

 
se ne pristupi kvalitetno 

 
n  nepotrebno preopteretio 

 
 te o  

suplemenata 
stvoriti 

neke sportaše umaranja koja su se dešavala u prijašnjim 
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7.   FIZIKALNA TERAPIJA 

 

 

 

 

 
 ili 

 tonusa 
umora. 

 jenje boli. 
Termoterapija ima i 

 

 -

 
nji broj 

 

 

8.   

 

sportašev rad.  

 

 

 
avanje i 
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pasiv

DDR-

 

 
 

 
 

 
onda se 

raspadni produkti. 

9.   

metoda 
opora

ovisi i o tome radi 
li se o timskim ili individualnim sportovima. U individualnim sportovima treneri i sportaši sami 

 timskim 
tav oporavka sportaša 

u timskim toda 
oporavka mora se temeljiti na kont
uspostavlja

. 
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