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Abstract: In this paper we propose to present the acquisition possibilities of the information from the 
workspace using sensors in order to automate the information flow. The data acquisition methods will be 
applied on one manufacturing cell that includes a circular palletizing system and a workstation. In this re-
spect, the acquisitioned data from the sensors that offer information about the number of units produced 
per time unit, the number of the batch and the human operator that supervises the applications will be 
stocked to be automatically inserted in the ERP (Enterprise Resource Planning). The acquisition of these 
data can be done in two ways: using specially designed hardware and software components which will al-
low the data to be stored on a computer or using PLC and specific software applications that can be used 
for controlling the technological equipment of the production system. Will be highlighted the way that the 
sensor will be positioned from which the information is took and overall functionality of the circular pal-
letizing system. 
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1.  INTRODUCTION 1 
 

Enterprise Resource Planning (ERP) system is a 
complex software applications pack used in the manage-
ment of a wide range of processes that run in a company. 
In the production process, the planning depends on the 
sale orders and on existing raw materials to complete an 
optimum production line. Similar to this are functionali-
ties like supply needs or the interfacing with different 
equipment of processing and real time monitoring of the 
production parameters. Combining these functionalities, 
the ERP helps shorten the time to market a product, ob-
servs the production orders, also helps to the quality im-
provement, reduces costs which are strategic objectives 
for any producer. 

Customizing the planning process for a production 
system, which includes a single workstation and a single 
semi-finished products supply system, the information 
needed to be introduced in the ERP refers to the number 
of products made per time unit when a product entered 
the production, also the time when a product came out 
from a production line, the batch that the product belongs 
to, and the human operator who supervises the applica-
tion. 

The block diagram of the fabrication cell used for 
studying the data acquisition methods for storage and 
then for their automatically introduction into an ERP 
system is shown in Fig. 1. 

The data will be collected from a sensor mounted in 
the  workspace,  so  that  the  information  about  the time 
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Fig. 1. Block diagram of the application. 

 

 
 

Fig. 2. Informational flow path. 
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when the product entered/came out the production line to 
be exactly provided for each item separately. 

Whether the data is taken by the PLC [3 and 4], or by 
a data acquisition board, it will be stored on computer in 
files in order to be automatically used by the ERP. 

A general block diagram of the informational flow 
path from a production environment regarding the ERP 
systems, where both acquisition methods described 
above are presented, is shown in Fig. 2 [1 and 2]. 

 
2.  GENERAL STRUCTURE OF FABRICATION 

CELL AND STUDIED ACQUISITION 
METHODS  

 

The main elements of the flexible cell are: control 
panel (1), circular palletizing system (2), palette lock 
system into the workspace (3) and the CNC machine (4), 
all these being shown in Fig. 3. 
 
2.1. The description of circular palletizing system  

operating 
The circular palletizing system allows the flexible 

cell to be supplied with semi-finished parts through two 
kinematic chains that provide two movements: 
·  A rotation movement of the support on which the six 

store posts are disposed (Fig. 4); 
·  A translation movement that provides the palette’s 

transfer from the storage posts to the palette mass of 
the processing center and its removal after processing 
it, to the storage post. 

 
2.2. Presentation of the general structure of the circu-

lar palletizing system 
The kinematic chain for supply which allows the cir-

cular support rotation, on which the storage posts are 
located, has the structure presented in Fig. 5. 

Rotary hydraulic motor (6) rotates the inferior circu-
lar support (3) through a pinion – toothed gear (4–5), 
support which is  solidary  with  storage places where the 

 

 
 

Fig. 3. Flexible manufacturing cell – virtual model. 
 

      
 

Fig. 4. Displaying the stocking posts. 

parallelepiped shaped palettes of dimension 
250×220×230 mm are placed. The palette is positioned 
on storage post on ball guides, being fixed on clamp 
holders using boxed ball arch. The transfer of the loaded 
palettes with semi-finished part on the processing palle-
tizing board and its removal after the item has been 
processed to the storage post is done with the aid of the 
linear hydraulic motor (6) provided with palette lock 
system (1). 

The on-off switch of the rotating movement of the 
power system are commanded by 6 track limiters (Fig. 
6), positioned under the storage post corresponding the 
palletizing board of the machining center (Figs. 7, 8 and 
9). 

The same like in the case of the supply system, the 
circular transfer phases, which are: fixing-stopping to the 
maximum track for processing-removal into the storage-
unlocking-removal post with the body inside the inferior 
circular support, are physically materialized with a tappet 
(1) positioned on the support (2) that passes over the 
track limiters mounted on the support of the linear hy-
draulic motor (7 and 8). 

 

 
 

Fig. 5. Kinematic scheme of the circular palletizing system. 
 

 
 

 
 
 
 

Fig. 6. Track limiters positioning corresponding to the power 
system. 
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Fig. 7. Track limiters position corresponding to the transfer 
system. 

 

 
 

Fig. 8. The position of the tappet – detail. 
 

Due to the great force from console created by the pa-
lette-piece assembly, especially in maximum track, the 
piston (3) is related to the support shown in position (4). 
During transfer this support (4) moves on guides and 
sustains the rod-piston-palette assembly including the 
workpiece. 

 
2.3. Complete operating cycle   
·  The movement of MHL piston – the locking system 

gets under the palette and moves it from the storage 
post to the processing post (where the piston is on 
maximum track position), and the L3 limiter controls 
the stop of transfer system. 

·  After ending operating, in order to bring the palette 
and the piece in their storage post, it is requested the 
palette lock on the locking system attached to the li-
near hydraulic motor and after this the removal be-
gins up to the storage post. The L2 limiter controls 
the stop of the transfer system in storage post. 

·  When the palette reached storage post it gets un-
locked. 

·  After the palette is unlocked the piston and the lock-
ing system withdraws beneath the pallet and stops in 
position “drawn” inside the circular support and in 
this case, the stop is controlled by limiter L1. 

·  When the gripping system is drawn and stopped in-
side the circular support, the power system is actuated 
spinning until the other storage post reaches the posi-
tion of the palletizing table of the operating center. 

 
 

Fig. 9. Highlight of the limiters which control the transfer 
movement. 

 
3.  DATA ACQUISITION FROM WORK 

ENVIRONMENT  
  

The signal received as voltage from the sensor (Table 
1) mounted in the workspace of the application meets 
values between 12 – 24V DC [5], this variation depend-
ing on the voltage of the sensor. The position of the sen-
sor in flexible the structure of the cell is shown in       
Fig. 10. 

The fixing of the sensor is achieved through a support 
structure related to the palletizing board of the processing 
center as shown in Fig. 11. 

The fixing support of the sensor is provided with el-
liptical holes which allow the mechanical adjustment of 
the detection distance. Its position, relative to the palette 
which passes next to it during the transfer, has to be be-
tween 3 and 25 mm in order to be accomplished a correct 
detection. In this case the distance between the head of 
the sensor and the 10 mm palette has been chosen. 

 

 
 

Fig. 10. The positioning of the sensor. 
 

 
 

Fig. 11. Sensor – detail. 
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Table 1 
Features of the used sensor 

 

Parameters Values 
Sensor type Capacitive-unscreened 
External dimensions Ø34 ́  82 mm 
Detection distance 25 mm 
Distance set up 3 -  25mm 
Power supply 10 -  40 VDC 
Detection indicator Red LED 

 
3.1. Data collection using data acquisition board  

To minimize the equipment costs used in research it 
was preferred firstly to be achieved an acquisition board 
with a limited number of input channels and which al-
lows a maximum voltage of 5V for each channel. There-
fore it was necessary to be made another hardware inter-
face to reduce the voltage received from sensors to 5V. 

The main features of the data acquisition board used 
are presented in Table 2. 

If the acquisition board (Fig. 12) is connected to 
computer there is no need of external power supply be-
cause it is powered through the USB port. 

The hardware interface that allows input voltage re-
duction to 5 V was made for a maximum number of three 
sensors that can be simultaneously used, this issue being 
enough for research in the first phase. 
 The main elements belonging to the informational 
system structure for data acquisition from workspace 
using the data acquisition board are: the sensor (1) – data 
acquisition boar (3) – hardware interface (2) – computer 
(5) – software interface, specific for data acquisition 
board – software interface specific for data storage. All 
hardware elements of the system are powered from the 
power supply (4) connected to the voltage network (6). 

The connection between the acquisition board and 
computer (Fig 13) is marked with A, the acquisition 
board’s power supply is marked with B, and the connec-
tion between the hardware  interface with the role of vol-
tage  reducing the received signal and acquisition board 
is marked with C. 
 

Table 2 
Features of the data acquisition board 

 

Parameter Value 
Microcontroller ATmega168 
Operating voltage 5V 
Power supply 7 – 12V 
Digital pins I/O 14 
Analog input pins 6 
Flash memory 16 KB 
SRAM 1 KB 
EEPROM 512 bytes 
Clock speed 16 MHz 

 

   
 
 
 

Fig. 12. Data acquisition board and voltage reduction 
board. 

 
 

Fig. 13. Interconnection of the elements belonging to the in-
formational system structure using the data acquisition board. 

 

 
 

Fig. 14. The software interface designed for  
acquisition of data. 

 
Information storage on computer is achieved using 

specially designed interface (Fig. 14) and can simulta-
neously collect data from ten sensors. 

For each sensor a code has to be specified so that the 
information store correctly structured in the location de-
fined by user. Thus for each detection of a mark, a file 
will be opened and the data selected by user in the inter-
face will be written. In this case, because a single sensor 
is used it will be connected to the input 1 of the data ac-
quisition board. 

At every opening of this application it is necessary to 
be pressed “Connect” so that the software interface to 
recognize the data acquisition board. 

 
3.2. The acquisition of data using the PLC 

The PLC used for controlling the circular palletizing 
system from the flexible the structure of the cell and im-
plicitly for the acquisition of data from the sensor has the 
following features presented in Table 3 [6]. 

 
Table 3 

PLC features 
 

Parameter Value 
Supply 24V 
Number inputs 8 
Number outputs 6 
The capacity of outputs 5k steps 
The type of outputs transistor PNP 
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Fig. 15. The allocation of the input addresses. 
 

 
 

Fig. 16. The allocation of the output addresses. 
 

The allocation of the input/output addresses for the 
PLC can be viewed below:  

The channel 0CH – corresponds to the inputs to the 
PLC. These can be operated through the addresses: 0.00, 
0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07 – Fig. 15.  

The channel 100CH – corresponds to the outputs 
from PLC. These can be operated through the addresses: 
100.00, 100.01, 100.02, 100.03, 100.04 – Fig. 16. 

The sensor for the acquisition of data connects on the 
output at the address 0.00, the other inputs being used in 
connecting the limiters of the catcher which corresponds 
to the power system, with the transfer system.  

As in the case of acquisitioning data using the PLC, 
the command will be made from the same PLC in the 
structure of the command soft realized in CX Program-
mer, one will include the program lines to which they 
correspond to the takeover information from the sensor 
which is in the structure of the application.  

The main elements that form the structure of the in-
formation system for the acquisition of the data from the 
working environment using the PLC are: the sensor (1) – 
the PLC (2) – computer (4) – software interface specific 
to the PLC for the control of the application and the ac-
quisition of data from the sensor – software interface 
specific to the PLC for storing data – software interface 
specially designed for storing data. All the hardware 
elements of the system are supplied from the source of 
power (3) which is connected to the voltage network (5). 

In Fig. 17, the connection between the PLC and com-
puter is marked with A, voltage supplying of the PLC is 
marked with B and connection between the sensor and 
the PLC is marked with C. 

 

 
 

Fig. 17. Interconnecting elements from the structure of the 
information system using the PLC. 

 
 

Fig. 18. Control  interface of the circular palletizing system. 
 

 
 

Fig. 19. Data acquisition interface.  
 
The graphic interface through which the circular pal-

letizing system is connected, the operation monitoring 
that emphasizes the supply and transfer movements and 
of the track limiters actuation are presented in Fig. 18. 

Software interface used for specifying the data type 
that will be stored and the data acquisition real time mon-
itoring of the production system is shown in Fig.19. 

In Fig. 20, the general scheme is shown. It contains 
the connection of the sensor, limiters and dispensers’ 
electromagnets, on the inputs and outputs of the PLC that 
controls the whole application: 
1. The sensor used to achieve the data; 
2. The set of limiters used to select the palette that is 

going to be transferred on the palletizing table of the 
processing’s center; 

3. The set of limiters that control the positions of the 
linear hydraulic motor piston when transferring; 

4. Set of 4 dispensers that control the supply, transfer 
and pallet’s locking / unlocking movements; 

5. The PLC used to control the entire application. 
 
4.  CONCLUSIONS 
 

The fabrication cell information system contains sev-
eral information flows as well many connections which 
are established between various components. The infor-
mation received from sensor will be used for to create a  
complex database where are found data about an 
achieved landmark which was referring to the workspace 
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Fig. 20. Network scheme used to control the circular palletizing system. 
 

where the mechanical operations were made on the men-
tioned landmark, time when the product started being 
operated, time when the product was finished, total time, 
the human operator that supervised the equipment etc. 

All these data will be further used for controlling the 
fabrication system and production process optimization. 
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