DEVELOPMENT OF A SMART CYBER-PHYSICAL MANUFACTURING SYSTEM IN THE INDUSTRY 4.0 CONTEXT 

ABSTRACT: 
The complexity and dynamic of the manufacturing environment are growing due to the changes of manufacturing demand from mass production to mass customization that require variable product types, small lot sizes, and a short lead-time to market. Currently, the automatic manufacturing systems are suitable for mass production. To cope with the changes of the manufacturing environment, the paper proposes the model and technologies for developing a smart cyber-physical manufacturing system (Smart-CPMS). The transformation of the actual manufacturing systems to the Smart-CPMS is considered as the next generation of manufacturing development in Industry 4.0. The Smart-CPMS has advanced characteristics inspired from biology such as self-organization, self-diagnosis, and self-healing. These characteristics ensure that the Smart-CPMS is able to adapt with continuously changing manufacturing requirements. The model of Smart-CPMS is inherited from the organization of living systems in biology and nature. Consequently, in the Smart-CPMS, each resource on the shop floor such as machines, robots, transporters, and so on, is an autonomous entity, namely a cyber-physical system (CPS) which is equipped with cognitive capabilities such as perception, reasoning, learning, and cooperation. The Smart-CPMS adapts to the changes of manufacturing environment by the interaction among CPSs without external intervention. The CPS implementation uses the cognitive agent technology. Internet of things (IoT) with wireless networks, radio frequency identification (RFID), and sensor networks are used as information and communication technology (ICT) infrastructure for carrying out the Smart-CPMS.




EXISTING SYSTEM:
	The enabling computing technologies for such transformation are the system-on-chip (SoC), Internet of things (IoT) and cloud computing platforms (CCPs). At the edge level of the production lines, sensors, actuators, SoC equipped with Wi-Fi and/or Ethernet are integrated together to transform the existing embedded systems to cyber-physical systems (CPS). The CPS is utilized to manufacture, operate, monitor and control cyber physical products (CPPs) remotely. The CPP consists of physical and virtual space. Physical space is the product mechanical part and the virtual space is the product digital twin that has the product data electronic sheet and dynamic data. These embedded systems have limited built-in wired communication capabilities to interface sensors and actuators. Recently, new single chip computing platforms that integrate the functionality of a microcontroller and microcomputer on SoC are introduced to the marketplace with much more powerful CPU. These computing platforms have CPUs speed from MHz+ to GHz+, built-in memories and SD Storage from 100s to 1000s MB. In addition to that, the new chips have built-in Bluetooth, Zigbee, WI-Fi and Ethernet access points.
DISADVANTAGES:
· These embedded systems have limited built-in wired communication capabilities to interface sensors and actuators.
· The practical applications of these systems are low due to the high production costs as well as only being suitable for the production of prototypes or small lot sizes.


PROPOSED SYSTEM:
	At the system level, a hierarchical framework of manufacturing for Industry 4.0 is proposed with integrating the intelligence level with automation level. For implementation, the service oriented architecture (SOA) on smart manufacturing utilities for identification, data access and control was proposed. At the machine level, machine tools play an important role in SMS. Intelligent machines with cognitive capabilities were proposed. The contribution of this research is to develop Smart-CPMS for adapting the manufacturing changes in an autonomous and intelligent way. For realizing the Smart-CPMS, ICT infrastructure and artificial intelligence techniques are proposed. The functionalities of the Smart-CPMS such as self-adjustment and negotiation of machines in the network are proven. The models of the current manufacturing systems are analyzed and describe a model of the proposed Smart-CPMS. The functionality of the proposed system was tested on the testbed and example for applying the Smart-CPMS to the real machine. 
ADVANTAGES:
· Each element in the Smart-CPMS is an autonomous entity equipped with the cognitive capabilities such as perception, reasoning for making a decision, communication, and cooperation. Each CPS has the ability to make a decision autonomously.
· The Smart-CPMS has the ability to adapt to the manufacturing changes in short and immediate times.


SYSTEM SPECIFICATION
HARDWARE REQUIREMENTS:
· Processor		:	Intel Core i3 Processor
· Speed			:   	2.5 GHz
· RAM			:   	2GB(min)
· Hard Disk		:	500MB
· Key Board		:   	Standard Windows Keyboard
· Mouse		:    	Two or Three Button Mouse
· Monitor		:    	LCD

SOFTWARE REQUIREMENTS:
· Operating System		:	Windows7/10.
· Application Server  	: 	Tomcat6.0/7/8.X.
· Front End			: 	Java , HTML,CSS
· Scripts 			:	JavaScript.
· Server side Script		:	Java Server Pages.
· IDE				:	Net beans 
· Back End			:	MYSQL 5.0/ Heidi SQL 8.1 
· Database Connectivity	:	JDBC
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