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THE CHALLENGE: 

To build a Real-Time measurement & control system with sub millimeter accuracy for 

inspection of radial tyre’s bead strip. 

THE SOLUTION:  

Using National Instruments Hardware (CVS 1454) and Firewire Cameras, we developed a 

Lab-view based, Bead measurement and decision making system. The System 

accelerates hi fidelity data collection, reduces human errors, automates calculation and 

does report generation. All of these improve efficiency and profitability. The machine is 

capable of measuring a length of bead from 0.5 mm to 100 mm. 

INTRODUCTION: 

 

Vision based bead Monitoring of Tyre-bead rubber strip is a challenging task because 

the Rubber strip is hot, shiny and black. All of which result in poor and inconsistent 

reflectivity. To find a 0.5 mm and/or greater then 0.5 mm bead from strip and decide to 

make an alarm (light indicator, Hooter and Motor stop) requires high speed image 

acquisition and analysis. During the process the speed of the Tyre strip varies between 1 

to 52 cm/sec. This process is repeatable and real time. A captured image is processed 

through various algorithms. And the profile generated from the algorithm contains the 

vital information that can be used to correct the Tyre bead-which converts into on-

target production and cost saving. Thus it was essential to develop an accurate, reliable 

and robust system that could achieve these production critical objectives. 

 



 

SYSTEM DESIGN: 

 

 

FIGURE 1.0 (COURTESY:HTTP:// WWW.CHM.BRIS.AC.UK/WEBPROJECTS2003/HANCOCK) 

 

In Above figure 1.0 (Bead Making Process) we observe that there are Bead (Copper 

coated) wire are Coated with Rubber. But sometime these bead wires are not perfectly 

coated with rubber. So we have to find these/this uncoated bead wires/wire. NI CVS is 

used for image processing. Entire setup is made by taking due care about speed and 

reliability. Image Acquisition, Analysis, Decision making and Display are all done in real 

time with utmost determinism. FPGA, RTOS, LabView and FirewireTM have been used for 

this task. 

 

The decision making can give us Major Fault (Hooter), Minor Fault (Lamp), System Fault 

(Motor Stop). Processing time cannot be more than the time between two frames. If the 

processing time is more than the time between two frames, then it may result in data 

loss. At last the Report generation can give you a report file which contain Error data 

(bead length), when it occurs (Date & Time) and Machine status (Motor on/off). 

User can see uncoated bead in a commercial/industrial VGA monitor. And user can also 

set Camera parameters as and when required, thereby giving complete flexibility for the 

user to make the system adapt to changing requirements of future. 

 



 

SOFTWARE IMPLEMENTATION: 

 

There is no GUI (Graphical User Interface) in the real-time system. But the Host System 

has GUI shown below. Whenever required, Host system can be connected to the RT 

system. This enables user to get all the required data without bringing the system to a 

halt.   

 

 

 

 

 

FIGURE 3.0 

 



 

CONCLUSION 

Tyre Bead Uncoat Detection system has made it possible for the client to conduct a sub 

millimeter accuracy surface profiling test in less than 100 mSec. System is working 24X7 

with Committed Accuracy without any data loss.  

 


