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ABSTRACT  
In this contribution is presented a complex sequential diagram application of shelf storage system, 
which is one of the main subsystems of intelligent manufacturing cell. This manufacturing cell is 
situated at the Institute of Production System and Applied Mechanics. The complex design of shelf 
storage system is going out   intelligent manufacturing systems knowledge. As a tool for design of shelf 
storage system running are used a sequential diagrams. The running of shelf storage system is worked 
in form of the sequential diagram. After this sequential diagram are designed sensors systems for this 
storage system. 
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1. INTRODUCTION 
    

The flexible manufacturing cell (FMC) was situated on Institute of technological devices and 
production systems. This flexible cell consisted of the main supporting subsystems as e.g. shelf storage 
system and cartesian robot. 

They were suggested the 
following additional 
intelligent components and 
sensorial items for primary 
informations processing on 
the previous knowledges of 
intelligent manufacturing 
systems studies. Componets 
as a result of many scientific 
researches have a function in 
comunication between particular subsystems and main controlling system. It was necessary to 
determine requirements for intelligent manufacturing cell projection before the individual sensorial 
parts. 

 
Fig.1 Flexible manufacturing cell 

This proposed intelligent cell have to know and response for various situation originated in 
manufacturing process i.e.: 

 For shape changes of manufactured part, 
 Change of dimensional features of manufactured part, 
 Alocation and unallocation of individual subsystems by manufacured parts, 
 Extemporary changeover for different type of articles. 

           It was a requirement in order to save for two fundamental subsystem and five manufacturing 
phases (as in flexible manufacturing cell) by the intelligent manufacturing cell (IMC) project. It was 
very important to direct individual access for each subsystem by the  projection of sensorial 
components. At the beginning of overall submission of sensorial equipment was very important to 
determine each manufacturing functions and particular operations. It is so necessary by determination 
of proper functions and movements in manufacturing cell. 
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2. SCRIPT METHOD SELECTION OF EACH COMUNICATION SYSTEMS IN IMC  
  
It was necessary to create registration of each individual object sequences when manufacturing 

IMC process starting before the whole submission of sensorial equipment of individual subsystems. 
We are designated the proper method of making scripts for better exposition of comunication between 
each individual aspects and manufacturing process movement to making description in all IMC 
subjects. For each single devices of intelligent manufacturing cell were possible to suggest sensorial 
items on the basis of IMC function script and IMC comunication between subsystems. It was chosen 
the sequential diagram method as a proper script form of comunication between all components, 
which make for account mutual comunication of particular subjects in time. 

 
3.  THE SOLUTION OF SENSORIAL EQUIPMENT IN SHELF STORAGE SYSTEM 
 
One of the main part of IMC consists of self storage system, which insures the following 

operations in cell (blank holding, final parts before expedition holding, manipulation with blank and 
its transit to working area, manipulation with final parts and its transilt back to self storage system. 
The shelf storage interpolator have to be in fundamental position before the IMC is on by the START 
button pushing and consequently starting the proper program for given part. The manipulator must 
find the proper position, where the relevant palette is situated and also controll if the palette is correct 
after the IMC is on and running. Then the operating system takes from the shelf and gives into the 
rotating unit. Its important has good comunication and cooperation between shelf strorage 
manipulator with direction system and other parts of cell in order to realize succesful operation in 
IMC. This can we reached by the sensorial equipment for all parts of shelf system. It was perforced to 
elaborate proper submission for the all shelf storage system sensors before this. The mutual 
cooperation was important by the palette choice for all system. The comunication of all components in 
the whole system depending up time above was described by the sequential diagram method (e.g. Take 
palette form shelf storage system). The palette choice is divided into single movements and time 
sequences in diagram. If it depends whether the done sequence then the specification shine on red 
colour (only if the sequential condition is completely realised in diagram). The entering method 
properly describes the shelf comunication with individual devices in cell at palette choice and 
signalizing of informations into cell operating system and back by the sequential diagram. 

 
Fig.2 Sequential diagram of pallet choice from shelf storage system 

 
On (Fig.2) is possible to see sequential diagram „Take palette form shelf storage system“. Its 

possible to see the end of this sequential diagram „Take palette form shelf storage system“  on Fig. 3. 
It was possible to suggest sensorial elements by means of sequential diagram method basically 

on shelf storage system of registration activity. It was necessary to solve the following placement of 
sensors by the required activities seeing that was uprised from sequential diagrams of single shelf 
storage system operation: 

 The shelf storage system manipulator position unloading of single driving gear. 
 Pallet standing in manipulator finger. 
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 The system projection of each palettes recognition and their standing in particular shelf 
cells. 

 
Fig.3 The end of sequential diagram „Take palette form shelf storage system“ 

Design of shelf storage system sensors will presented at the contribution 2. 
 

4. CONCLUSION 
 

At the intelligent manufacturing cell construction project and shelf storage system was in final 
consequences applied the sequential method of description. By this method is created very good 
description of individual communication in cell during the production process. The sensorial elements 
was projected for the shelf storage system and then for the all parts of intelligent manufacturing cell. 
 
This paper was realised by feasibility study: VEGA 1/0206/09 lntelligent assembly cell 
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