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ABSTRACT 

A production monitoring system for real-time Shop Floor 
Data Capturing system will help to measure productivity 
and respond quickly to floor requirements. Business can 
compete better on the basis of time, cost and quality. The 
production line data capture system, Datamatic, tracks and 
captures production data, compares it with target rates, 
validating correct components when starting production, 
quantities completed, ensuring operator certification for 
specific machine/operation. Supervisors can monitor 
attendance, operation status, labor and machine utilization, 
identify and solve problems, measure machine efficiencies, 
labor performance on-line during working time. Downtime 
and part analysis can be performed hence improving labor 
efficiency, machine utilization, and “keep score” with a 
variety of real-time reports and production metrics. 
Datamatic provides on-line text messaging systems sending 
automatically messages, to a specific stage about a problem 
or specific worker about achievement done or his efficiency. 
This will create motivation for achieving higher output, and 
motivation among the workers at shop floor for achieving 
the highest efficiency.  

Keywords— Shop floor monitoring system, data collection, 
production monitoring system, worker productivity.  

1. INTRODUCTION 

A production line is a set of sequential operations 
established on a factory shop floor whereby materials are 
put through a refining process to produce an end product 
that is suitable for onward consumption or components are 
assembled to make finished goods. In general a production 
process involves a moving platform or conveyor to move 
partially completed products to workers who perform simple 
repetitive tasks designed to permit very high rates of 
production per worker. [1].   

A traditional, manual information system cannot meet the 
requirements of a fast response environment. Such a system 
depends on other supplementary devices to facilitate the 
automation of data transactions. Major issues arising from 
manual entry of data can be summarized to delayed cost 
reporting, slowed decision making process, inaccurate 
reporting due to slowed decision making process, inaccurate 

 

 

 

 

 

 

 

 

 

Fig. 1 Assembly production line 

Documentation storage. [2] Today manufacturing requires 
constant improvements. Innovation is the key factors of this 
improvement in order to keep enterprises competitive in the 
market. Intelligent capture of production line data, like 
computerized information systems have been proven to be 
effective in controlling production systems [3].  

As the issue of work motivation becomes more and more 
the central concern. [4], Manufacturers agree that 
empowering workers can be reached by keeping them well 
informed about their productivity and productivity of other 
workers, [5].   

Datamatic; the production line data collection system that 
provides the workforce with messages and allows in real-
time data capture of any downtime in the production 
process. It motivates the workforce and helps in productivity 
monitoring and tracking machine/man efficiency and time 
performance. The messages delivered to the workforce have 
among other the aims to inform them individually and 
collectively about the quantities produced by each worker as 
well as about their own work efficiency. This will allow 
each worker to know  his downtime, quantity he has to 
produce, and receives a text message reminding him of his 
short coming, so he can take corrective measures on time, 
not at the end of the day. This will avoid short coming to be 
accumulated. The workforce as a whole and individually 
will know on real time, how efficient he/she is, and will do 
his best to achieve the highest score when a reward system 
is activated to the worker who achieve the highest efficiency 
during the day.  
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Furthermore the workforce will individually motivate to 
trigger idea on improvement the process at his stage so he 
can achieve higher efficiency.   

2.  SYSTEM DESCRIPTION  

The system contains one master node (PC) and several slave 
nodes. The slave nodes can be called as different sections or 
units on the production line. The master node communicates 
with the slave nodes and gather the information form each 
slave node. The gathered information is arranged in a data 
base. This data base contains the fields for user working on 
a particular section, number of PCBs passed through that 
section etc. The data base may also include fields for 
recording some physical parameters such as temperature or 
pressure of a particular section on the production line. This 
data base will help to track the number of PCBs 
manufactured/day and efficiency of different workers 
working on the production line. Therefore Datamatic is an 
effective tool to monitor different activities going on a 
production line. Moreover, by the collection of physical 
parameters such as temperature or pressure levels from 
different points on the production line, allows providing 
some warnings or error messages for the operator on the 
master node (PC), if any of these parameters exceeds safety 
thresholds. 

General block diagram of the system Datamatic is given in 
figure 2. Personal Computer here acts as the master node. 
Each section or unit on the production line can be 

considered as a slave node, which contains an electronic 
unit, capable of communicating with the master node. All 
slave nodes share a common serial communication bus (RS-
485 bus) with the master node. PIC (1 to N) is the PIC 
microcontrollers inside the electronic unit of each slave 
nodes. The master node (Personal Computer) gathers the 
information from different slave nodes and keeps a data 
base. The information from each slave node may contain the 
address of the slave node, User ID (Identification number of 
the user currently working), number of PCBs passing 
through that section or data related to the physical 
parameters (such as temperature or pressure) of that 
particular section and status of the machine connected with 
the slave section. The user has an electronic module, which 
will continuously transmit his/her user ID, when the module 
is inserted in to a special slot attached with the slave node. 
The slave node also contains a counter to count the number 
of PCBs passing through that particular section.  

Different sections on the production line may be 
far away from the master node. Therefore to achieve a 
reliable communication between master node and slave 
nodes, RS-485 communication standard is chosen. PC is not 
compactable with the RS-485 signals. So a, RS-232 to RS-
485 converter is used between master node and slave nodes. 
The schematic diagram of the Datamatic system is given in 
figure.3 below. 
 

 

 

 

 

 
         Fig. 2.  General Block diagram of Datamatic system 
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Fig. 3.  Schematic Diagram of Datamatic 

 

2.1 PIC Microcontrollers  

In the system Datamatic the slave nodes are 
microcontroller base controlled. The microcontroller 
continuously receive commands from PC (master node) and 
will provide response only when get addressed. These 
microcontrollers also read the user ID or digital data 
corresponds to temperature or pressure from connected 
peripheral (another microcontroller). It also performs PCB 
counting function when ever its Cnt_pin (GP4) pulses and 
detects the status of the machine (OFF or ON) through its 
GP3 pin (Refer Figure 2). Pin diagram of PIC 
Microcontroller is shown in figure 4. 

 
Fig. 4.  Pin diagram of PIC Microcontroller 

PIC is an 8-pin microcontroller. The PIC microcontroller 
MCU merges all the advantages of the PIC-microcontroller 
MCU architecture and the flexibility of FLASH program 
memory into an 8-pin package. They provide the features 
and intelligence not previously available due to cost and 
board space limitations. Features include a 14-bit instruction 
set, small footprint package, a wide operating voltage of 2.0 
to 5.5 volts, an internal programmable 4 MHz oscillator and 
on-board EEPROM data memory. 

3. SOFTWARE FOR MASTER NODE 

Visual Basic 6 is used for developing the software of 
master node to communicate with the slave nodes and for data 
base application. Main steps involved in the Datamatic 
software are shown as a flowchart in figure 5. 

First step of the Datamatic software is the initialization of 
the data base necessary for storing the collected data from 
the Production Line. For data base 

application MS-Access is used. MS-Excel is also used for 
keeping the record. Here MS-Excel acts as a mirror of data 
base created in MS-Access. The Datamatic software will 
open these files on form loading event. In MS-Access file, 
there is a table, which shows the date of last file created. If 
this date is different than the system date, a new record will 
be created for MS-Access and a new file created for MS-
Excel. Details of these files can be found in Installation 
Manual of Datamatic software. After the form load event, 
the GUI of the Datamatic software appears as shown in 
figure 6. 

 

 

 

Fig. 5.  Flowchart of the VB program. 
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Fig.  6. GUI of the Datamatic program. 

 

Different parameters on the screen of Datamatic software 
and their description are shown on the table 1. Now the 
operator can select the COM Port for the Datamatic, using 
the Port select Combo box. The operator can select COM1 
or COM2 depending on the connection between PC and 
Datamatic hardware module. The COM port is initialized 
with a baud rate of 9600 bps, 8 Data bits, No parity bit and 1 
Stop bit. If the selected COM port is used by another 
program, corresponding error message will appear on the 
screen. When the selected comport is successfully opened, 
the “Start” will also be enabled. The operator can change the 
scan rate also. The default scan rate to collect the data from 
the Production Line is 5 s. The Datamatic program will run 
upon clicking the “Start” button. The software will search 
the units present in the Production Line. If the software 
didn’t receive any response from all the units in the 
production line an error message will be displayed on the 
screen. When the “Start” button is pressed a timer is 
activated. The timer will provide an interrupt in fixed 
intervals. This fixed interval is the scan rate specified. 
“Refresh” button is used to refresh the units in the 
production line. Whenever this button is pressed, the 
Datamatic software will search for all the working units on 
the production line. And will store the address of the 
responded units. Then the Datamatic software will use 
these addresses for collecting the data, next scan time 
onwards. 

 

 

 

 

 

Sl. 
NO

Parameter Description 

1 Port 
Combo Box for selecting the Communication 
port 

The operator can select COM1 or COM2 

2 Scan rate
Scan rate is the value in seconds. This is the 
rate at which the Datamatic software collects 
the data from the Production Line. 

3 Code 
Code is the address code of each Units on the 
Production Line 

4 ID 
ID is the User ID of the employee working 
on that unit 

5 Quantity 
It is the count of number of PCBs passed 
through that particular Unit 

6 Error 
It is the number of errors in communication, 
between the particular unit and PC. 

7 Machine 
It is the status of machine connected to that 
Unit. 

The status can be either ON or OFF. 

8 Flag 

It is a flag used for updating the data base. 
This flag will be true, whenever there is a 
change in data from a particular unit. When 
this flag is the data base will be updated. 
After updating the data base, this flag will 
become False. 

TABLE I    

Datamatic Software 

 The software for Datamatic is developed by using 
Visual Basic language. For creating data base, the 
Datamatic programmed is linked with Microsoft Access 
and Microsoft Excel. 

3.1 Installation 

The installation steps for the Datamatic software are as 
follows. 

1. Put the Datamatic CD in the CD drive. 

2. Explore the CD. You will find the “setup.exe” in  

<CD Drive>:\ 403_Appendix4\Install\setup.exe. 

3. Run the “setup.exe” program to start the installation 
process 

4. Follow the instructions according to the setup.exe 
program. 

The default installation directory is “C:\ProgramFiles\ 
Datamatic”. One can change the default directory to the 
desired installation directory during installation process. 
After the successful installation, the Datamatic folder 
(<Installed Drive>:\ProgramFiles\ Datamatic) contains the 
following files. 
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No File Name Size Description 

1 Datamatic.exe 
56 

KB 

Executable file for the 

software 

2 Datamatic.mdb 
1028 

KB 

Microsoft Access files 

for data base. 

3 ST6UNST.txt 
3 

KB 

Installation log 

file. This file is 

created during 

Installation of 

Datamatic 

software. 

 

3.2     Operation 

After the installation, the operator can run the Datamatic 
program by clicking the Windows Start menu>Programs> 
Datamatic > Datamatic .exe. Then the GUI of the program 
will appear is given in figure 7 below  

Fig. 7. GUI of the Datamatic program. 

Now the operator can select the COM Port for the 
Datamatic, using the Port select Combo box. The operator 
can select COM1 or COM2 depending on the connection 
between PC and Datamatic hardware module. If the 
selected COM port is used by another program, 
corresponding error message will appear on the screen. 
When the selected comport is successfully opened, the 
“Start” will also be enabled. The operator can change the 
scan rate also. The default scan rate to collect the data from 
the Production Line is 5 s. The Datamatic program will run 
upon clicking the “Start” button. The software will check 

the units present in the Production Line. If the software 
didn’t receive any response from all the units in the 
production line a message which is shown in the figure 8. 
When this error message appears, the operator is advised to 
check the connection between PC and Datamatic hardware. 
The Datamatic software will collect data from the 
production line at a rate specified by the “Scan rate” 
parameter. 

Fig. 8. Error message  

The collected data is then displayed on the text box 
provided on the GUI. The text box has fields for Unit code, 
User ID, Quantity, Errors, Status of the machine etc...If 
there is an error in the data coming from a particular node 
greater than 2 times repeatedly, the Datamatic software will 
skip that unit from the next scan time onwards. The operator 
can use the “Refresh” button to refresh the node units. 
During the refreshing process, if the malfunctioned unit 
responds correctly and then the Datamatic software will 
consider the unit for next scan time onwards. 

3.3 Output of the program 

The Datamatic software will store the collected data on its 
data base. The data base is created by using MS-Access 
software. MS-Excel is also used for keeping the record.  

 
Fig. 9. Structure of the Excel file 

Here MS-Excel acts as a mirror of data base created in MS-
Access. The operator can check the excel file and the 
Access file for collected data. These files can be found at 
<Installed Drive>:\Program Files\ Datamatic. The Excel 
file is created as “n.xls”, where n is an integer number. In 
each new day new excel file will be created. For example 
“1.xls”, “2.xls”, “3.xls” etc....The structure of the excel file 
is given in figure 9. It contains fields for date, time, Unit 
code (address of the unit), Worker ID (ID number of the 
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worker working on that unit), Counter value (Number of 
PCBs passed through that unit), Status (machine status), 
Errors (No: errors in data communication). 

 

Fig. 10.  MS-Access File window 

MS-Access is the data base file for Datamatic software. 
The name of the Access file is Datamatic mdb and it can be 
found at “<Installed Drive>:\Program files\ Datamatic”. 
When you open this Access file the window shown in figure 
10 will appear on the screen. Now you can see two record 
sets (tables), named 1 and 2 on the file window. 

 In each new day new tables will be created. Open the 
required table by double clicking on it. The structure of the 
table is given in the figure 11. 

 
Fig. 11.  MS-Access table structure 

The operator is not allowed to change the Datamatic 
_FILE_SPEC and Datamatic _TABLE_SPEC record sets 
shown in figure 10. 

 

 

 

CONCLUSION 

Datamatic, a production line data collection system that 
provides the workforce with messages and allows for real-
time data capture of any downtime in the production 
process. It motivates the workforce. 

The data collection terminal collects the data from the stage 
and to deliver it to master node PC. This has made the 
system of low cost to implement and has minimal space in 
the production area, rather than having a PC for each node. 
 

REFERENCES 

[1] Siva Kumar S/O Subramaniam, Real time production 
Monitoring System, P4, Faculty of Electronic & Computer 
Engineering, Universti Teknikal Malayia Melaka. 

[2] Points North, 2013. How to Better Monitor Work Floor 
Performance, Streamline 

Tracking Processes and Obtain Accurate, Up-to-the-minute 
Data. Available at: 

<http://www.points-
north.com/whitepapers/lstouchdata.pdf> [Accessed 2 

September 2013]. 

[3] T.J. Andersen, A.H. Segars, The Impact of IT on 
decision structure and firm performance: evidence from the 
textile and apparel industry, Information and Management 
39, 2001, pp. 85–100. 

4. Jianzhong Hong: Work motivation in the context of 
culture and activity,  

 Center for Activity Theory and Developmental Work 
Research, University of Helsinki and South China Normal 
University, www.fe.unicamp.br/br2000/trabs/2560.doc 

5.  Manufacturing Control System (MCS), Control 
production with timely information: 
http://www.decisionsoftware.com/product-
manufacturing.html 
 

 
 
 
 
 
 
 
 
 
 
 

1335



BIOGRAPHIES 

 

HAZIM AL-HAJJAJ 

Mr. Al-Hajjaj is the Founder and CEO of Micro Automation Industries, a 
leading business in manufacturing of electronic systems in the UAE. Since 
1977 Mr. Al-Hajjaj has been involved in the field of electronic engineering 
and control systems. Additionally, he set up several prosperous businesses 
in the ME and Europe for design and manufacturing of electronic control 
product. Mr. Al-Hajjaj and his business were awarded numerous times on 
the counties success being achieved, recently receiving Business 
Innovation of the Year Award on the innovation and technological 
advancement of Micro Automation Industires. At the moment, Mr. Al-
Hajjaj is working with various UAE governmental agencies on initiative to 
promoting Electronic Industries Hub in the region. 

 

 

 

1336




