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Abstract 

 
Smart Production Systems (SPS) are manufacturing systems capable of self-diagnosing and 

providing operation managers with an advice concerning optimal continuous improvement projects, with 
analytically predicted results. In SPS, both manufacturing equipment and decision-making processes are 
automated. As such, SPS can be viewed as a part of the Industry 4.0 movement. 

To be “smart”, a production system must be equipped with an Advising Tool (AT) intended to 
calculate the optimal decision for productivity improvement. The AT developed in this work consists of 
three units: Information Unit (IU), Analytics Unit (AU), and Optimization Unit (OU). The IU is intended 
to utilize sensing, computing, and communication devices (e.g., Industry 4.0 technology), in order to 
monitor system’s performance metrics (i.e., throughput, WIP, blockages, starvations, etc.) and machine 
parameters (i.e., cycle time, MTBF, MTTR, etc.), and communicate this information to AU and OU. Based 
on this information and the theory of Production Systems Engineering (see our textbook under the same 
title, Springer 2009), the AU is intended to quantitatively evaluate the “health” of the production system, 
investigate various “what if” scenarios for potential improvement, and autonomously design a continuous 
improvement project, along its analytically predicted results.  Finally, the OU is intended to develop an 
optimal way for implementing the above continuous improvement project, using the methods of Artificial 
Intelligence. The outputs of AU and OU form the advice to the operations manager. In this talk, the 
theoretical foundations of all three units of AT will be discussed, and an SPS development for an automotive 
underbody assembly system will be described.  
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