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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract 

Digitization and intelligentization of manufacturing process is the need for today’s industry. The manufacturing industries are 
currently changing from mass production to customized production. The rapid advancements in manufacturing technologies and 
applications in the industries help in increasing productivity. The term Industry 4.0 stands for the fourth industrial revolution 
which is defined as a new level of organization and control over the entire value chain of the life cycle of products; it is geared 
towards increasingly individualized customer requirements. Industry 4.0 is still visionary but a realistic concept which includes 
Internet of Things, Industrial Internet, Smart Manufacturing and Cloud based Manufacturing. Industry 4.0 concerns the strict 
integration of human in the manufacturing process so as to have continuous improvement and focus on value adding activities 
and avoiding wastes. The objective of this paper is to provide an overview of Industry 4.0 and understanding of the nine pillars of 
Industry 4.0 with its applications and identifying the challenges and issues occurring with implementation the Industry 4.0 and to 
study the new trends and streams related to Industry 4.0.   
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1. Introduction 

Since the first Industrial Revolution, subsequent revolutions have resulted in manufacturing, from water and 
steam powered machines to electrical and digital automated production which makes manufacturing process more 
complicated, automatic and sustainable so that people can operate machines simply, efficiently and persistently [1]. 
“The term Industry 4.0 stands for the fourth industrial revolution which is defines as a new level of organization and 
control over the entire value chain of the life cycle of products, it is geared towards increasingly individualized 

 

 
* Corresponding author. Tel.: +91 9404601624. 

E-mail address: saurabhvaidya6@gmail.com 

 

Available online at www.sciencedirect.com 

ScienceDirect 

Procedia Manufacturing 00 (2017) 000–000  
www.elsevier.com/locate/procedia 

  

2351-9789 © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 2nd International Conference on Materials Manufacturing and 
Design Engineering.  

2nd International Conference on Materials Manufacturing and Design Engineering 

Industry 4.0 – A Glimpse 
Saurabh Vaidyaa*, Prashant Ambadb, Santosh Bhoslec 

Department of Mechanical Engineering, Maharashtra Institute of Technology, Aurangabad – 431010, India   

Abstract 

Digitization and intelligentization of manufacturing process is the need for today’s industry. The manufacturing industries are 
currently changing from mass production to customized production. The rapid advancements in manufacturing technologies and 
applications in the industries help in increasing productivity. The term Industry 4.0 stands for the fourth industrial revolution 
which is defined as a new level of organization and control over the entire value chain of the life cycle of products; it is geared 
towards increasingly individualized customer requirements. Industry 4.0 is still visionary but a realistic concept which includes 
Internet of Things, Industrial Internet, Smart Manufacturing and Cloud based Manufacturing. Industry 4.0 concerns the strict 
integration of human in the manufacturing process so as to have continuous improvement and focus on value adding activities 
and avoiding wastes. The objective of this paper is to provide an overview of Industry 4.0 and understanding of the nine pillars of 
Industry 4.0 with its applications and identifying the challenges and issues occurring with implementation the Industry 4.0 and to 
study the new trends and streams related to Industry 4.0.   
 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 2nd International Conference on Materials 
Manufacturing and Design Engineering. 

Keywords: Industry 4.0, Internet of Things, Cyber Physical System, Smart Manufacturing and Cloud based Manufacturing. 

1. Introduction 

Since the first Industrial Revolution, subsequent revolutions have resulted in manufacturing, from water and 
steam powered machines to electrical and digital automated production which makes manufacturing process more 
complicated, automatic and sustainable so that people can operate machines simply, efficiently and persistently [1]. 
“The term Industry 4.0 stands for the fourth industrial revolution which is defines as a new level of organization and 
control over the entire value chain of the life cycle of products, it is geared towards increasingly individualized 

 

 
* Corresponding author. Tel.: +91 9404601624. 

E-mail address: saurabhvaidya6@gmail.com 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.promfg.2018.02.034&domain=pdf


234 Saurabh Vaidya  et al. / Procedia Manufacturing 20 (2018) 233–2382 Author name / Procedia Manufacturing  00 (2017) 000–000 

customer requirements [2]. The central objective of Industry 4.0 is fulfilling individual customer needs which affects 
areas like order management, research and development, manufacturing commissioning, delivery up to the 
utilization and recycling of products [3]. The main difference between industry 4.0 and Computer Integrated 
Manufacturing (CIM) is the concern of the human role in production environment. Industry 4.0 has an important 
role of human worker in performing the production where as CIM considered workerless production [4]. The 
Industry 4.0 paradigm promotes the connection of physical items such as sensors, devices and enterprise assets, both 
to each other and to the Internet [5]. Designing and drafting methods in all disciplines should be reviewed and their 
suitability be checked for a modern, interdisciplinary approach model for product development and transferred to a 
common, integrated and interdisciplinary methods, process and IT solution [6]. The production process is divided 
into small value oriented units which shares information of the consecutive process steps only which helps in 
increasing flexibility and probably results in reduction of complexity of coordination [7]. 

 
Figure 1. Four Industrial Revolutions  

1.1. Need of Industry 4.0 

The need of industry 4.0 is to convert the regular machines to self-aware and self-learning machines to improve 
their overall performance and maintenance management with the surrounding interaction [8]. Industry 4.0 aims at 
the construction of an open, smart manufacturing platform for industrial-networked information application [9]. 
Real time data monitoring, tracking the status and positions of product as well as to hold the instructions to control 
production processes are the main needs of Industry 4.0 [10]. 

2. Literature Review 

The German Federal Government presents Industry 4.0 as, an emerging structure in which manufacturing and 
logistics systems in the form of Cyber Physical Production System (CPPS) intensively use the globally available 
information and communications network for an extensively automated exchange of information and in which 
production and business processes are matched [9]. The four main drivers of Industry 4.0 are Internet of Things 
(IoT), Industrial Internet of Things (IIoT), Cloud based manufacturing and smart manufacturing which helps in 
transforming the manufacturing process into fully digitized and intelligent one [11]. The nine pillars of Industry 4.0 
will transform isolated and optimized cells production into a fully integrated, automated, and optimized production 
flow. This leads to greater efficiency and change in traditional production relationships among suppliers, producers, 
and customers as well as between human and machine [2].  

2.1 Big Data and Analytics   

The collection and comprehensive evaluation of data from many different sources production equipment and 
systems as well as enterprise and customer-management systems will become standard to support real-time decision 
making [2]. According to Forrester’s definition, Big Data consists of four dimensions: Volume of data, Variety of 
Data, Velocity of generation of new data and analysis, Value of Data [12]. The data analysis of previously recorded 
data is used to find out the threats occurred in different production processes earlier in the industry and also forecast 
the new issues occurring as well as the various solution to stop that from occurring again and again in industry [13].  
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2.2 Autonomous Robots   

Robots are becoming more autonomous, flexible, and cooperative day by day and at certain they will interact 
with one another and work safely side by side with humans and learn from them [2]. An autonomous robot is used to 
perform autonomous production method more precisely and also work in the places where human workers are 
restricted to work. Autonomous robots can complete given task precisely and intelligently within the given time 
limit and also focus on safety, flexibility, versatility and collaboratively [9]. 

      Table 1. Autonomous robots used in different industries [5] 

Sr.no. Name of Robot Company Function of Robot 

1 Kuka LBR iiwa Kuka Lightweight robot for sensitive industrial tasks  

2 Baxter Rethink Robotics Interactive production robot for packaging purpose 

3 BioRob Arm Bionic robotics Use in close proximity with humans 

4 Roberta Gomtec 6-Axis industrial robot used for flexible and efficient 
automation 

2.3 Simulation   

Simulations will be used more extensively in plant operations to leverage real-time data to mirror the physical 
world in a virtual model, which can include machines, products, and humans, thereby driving down machine setup 
times and increasing quality [2]. 2D and 3D simulations can be created for virtual commissioning and for simulation 
of cycle times, energy consumption or ergonomic aspects of a production facility. Uses of simulations of production 
processes can not only shorten the down times and changes it but also reduce the production failures during the 
start-up phase [14]. Decision making quality can possibly be improved by easy and fast way with the help of 
simulations [15].  

2.4 System Integration: Horizontal and Vertical System Integration   

Integration and self-optimization are the two major mechanisms used in industrial organization [15]. The 
paradigm of Industry 4.0 is essentially outlined by three dimensions of integration: (a) horizontal integration across 
the entire value creation network, (b) vertical integration and networked manufacturing systems (c) end-to-end 
engineering across the entire product life cycle [16]. The full digital integration and automation of manufacturing 
processes in the vertical and horizontal dimension implies as well an automation of communication and cooperation 
especially along standardized processes [11]. Figure 2 shows the short description of system integration. 

 
Figure 2. System Integration  

2.5 The Industrial Internet of Things   

The Internet of Things means a worldwide network of interconnected and uniform addressed objects that 
communicate via standard protocols [17]. Internet of Things (IoT) should also known as Internet of Everything 
(IoE) which consists of Internet of Service (IoS), Internet of Manufacturing Services (IoMs), Internet of People 
(IoP), an embedded system and Integration of Information and Communication technology (IICT) [3]. Context, 
omnipresence and optimization are the three key features of IoT in which context refers the possibility of advanced 
object interaction with an existing environment and immediate response if anything changes, omnipresence provide 
information of location, physical or atmospheric conditions of an object and optimization illustrates the facts that 
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