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Category:

On line vision Inspection in FMCG industry

Products Used:

· Slot Chassis, Universal AC Power Supply PXI – 1002, 

· Embedded Controller with Windows 98, PXI – 8170/700 MHz,. 

· Fast Ethernet interface PXI-8211

· Four Channel Monochrome Acquisition Board PXI 1408 

· Jai CV-M50 Cameras (2)

· Perkin Elmer Xenon X-Strobe Light Source

· Dual Bundle Light Guide

· Nerlite DOAL – 50 FO Light  (2)

· Computar Lens M816

· Mechanical Changes fitments/Conveyor

· Lab VIEW 6i

· Vision Builder 6

· IMAQ 2.5

The Challenge:

The challenge is to test battery cells for defects automatically using high performance image processing to ensure defect delectability and ejection at bare battery cell quality inspection with auto-shut-off and remote monitoring .

The Solution: 

The vision system solution developed by Reckers is based on National Instruments hardware and software. The system consists of two camera enclosures with illuminating lights on the conveyor system, a panel consisting of hardware and an industrial strength computer with the vision software resting on it. Both cameras take the pictures that are analysed for confirmation within a set of programmed specifications. Non-conforming cells are rejected and conforming cells are passed on further on the conveyor. Rejection is achieved simply by a blow-off device that ejects the non-conforming cell with a blast of air.  

A cell verification sensor that checks the slots on conveyer having cells and the slots that are empty. Either the slots are empty when they pass the cell sensor or the cells in them are designated to be rejected or passed. If the cell verification sensor detects a cell where it should not be, it will stop the system and display corresponding error message on the computer screen.

Image Vision System (IVS) offered by Reckers comprises National Instruments hardware a PXI platform, which is the most suited platform for industrial applications. Pentium III Processor fits in PXI chassis and runs on Windows 98 Operating System. The PC can also be used for getting the trends, reports, logging, etc. We also supplied Roller Chain Conveyor, which is fabricated frame structure conveying at a speed of 800 pieces/min. This would be variable over a length of 100 mm by using a Variable Frequency Drive and guard motor of 0.5 HP (Final rpm 80-120). Drive unit also has chrome plated sprocket set of 87 mm dia, 8 no. Teeth and pitch 38 mm-supported on SKF pillow bearing from both the ends. An idler roller is provided between sprocket sets to provide requisite tension to the moving roller chain.
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Introduction

A manufacturer of AA- AAA batteries wanted to ensure that the system delivered will enable instantaneous testing of defects on both sides of batteries using two cameras. The customer wanted a cost-effective high-speed custom-developed vision-based system. The dual-camera apparatus accurately measures the height, width, radius and certain defects of the battery and ejects defected cells.

Cost Parameters 

PC Based Vision System provides dual advantage of leveraging commercially available office automation products for integrating the systems, thereby reducing cost, as well the customized flexibility in hardware and software, which makes the system completely based on open standards of system architecture.

Total Cost Using Dedicated Vision Systems = 8 (Total Cost Using PC Based NI Vision System)

The inspection error rate decreases through use of the system, which also provides automatic data logging, allowing analysis of production trends over the network. Reckers wrote a software application that enables the computers to communicate with a PXI chassis, the cameras, lighting and encoders that comprise the vision inspection system. One camera takes frontal views of the cell in a horizontal position and the second camera takes a rear view.

Defects Parameters

Most battery cell production facilities use a high-speed multi-step process. The designs are so intricate and the surfaces are so fine, there is an increased risk of chipping, scratching and other manufacturing defects. 

The Non-conforming Defects:

Scratch on Pip*

Pip Bulding

Dia. 12 Damage on Pip Side

Chipped Pip

Dent on Dia. 12 on Pip Side*

Improper GNAT Sitting

Cleft crimp on crimping fold over*

Partial Pip Dish

Pip Dish

Dents on crimp surface

Dent on Pip*

Scratches on bottom

Out of the above-mentioned defects, mostly are subjected to the maximum pass criteria. These defects are underlined and identified above with an “*”.
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Hardware Parameters

The main components include the following: a lighting system, a camera system, an Image Vision System (IVS), an operator interface (OI) and data acquisition hardware. The lighting system illuminates the cells for inspection. The camera system scans the cells for defects and sends data to the IVS. The IVS processes the data and sends it as useable information for display on the OI as well as to the drive system and to trigger the solenoid valves.


Reckers has designed the system based on current compact, modular and robust hardware by National Instruments. The system will speed up the process, remove subjectivity and reduce human error. The system uses two Jai CV-M50Sony cameras with the Perkin Elmer Xenon Fiberoptic DOAL lighting and light guide systems by Edmund Optics. The high performance imaging hardware and software from National Instruments will capture and process an image of the bare cell that passes through the production line on a conveyer. Looking at the limitations of multi-channel PXI 1408, Jai CV-M50 cameras bring in the capability to asynchronously reset the cameras through a serial port after every capture.

Software Parameters

The software  system is designed to accept or reject a part according to how it compares with specifications stored in a file that contains acceptable tolerances. Motion control is governed by a AC drive from Allen-Bradley Inc./Rockwell Automation (Milwaukee, WI), which communicates with the inspection application developed with LabVIEW using TTL signals from the Digital I/O. LabVIEW is a graphical programming development environment, which, in this application, runs on a Pentium II-based PC supplied by Dell Computer Corp. 

Reckers uses NI-IMAQ and IMAQ vision tools for LabVIEW for image acquisition and analysis. Those tools include an NI PXI-1408 frame grabber, which connects to the cameras using a standard RS-170 link. The application developed in the LabVIEW development environment is driven by a queued-state machine architecture that works well for operation sequencing. LabVIEW, already includes library tools to perform tasks such as queuing data and reading TTL ports. Receiving signal from two proximity switches on digital I/O, LabVIEW then switches on/off the appropriate lighting device, triggers image acquisition and performs the measurements.

Measurements are then put into a FIFO buffer or queue. The measurements derived from the first camera's image are integrated with measurements taken from the second camera's image. After all the measurements are processed by the PC, the LabVIEW application determines whether an accept or reject signal is generated and passed to the Digital I/O over a digital hard-wired connection. Acceptance or rejection is determined by a comparison to the PC-based tolerance table, which is formatted as an ASCII file.
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LabVIEW application includes two utilities that allow a user to select and configure the measurement points. The "ROI browser" provides a user with the flexibility to add a measurement point and select a region of interest (ROI). It provides an input window to enter the edge-detection parameters for each point. Another utility calibrates the camera image to a specimen. This utility allows a user to input the known measurements of the specimen; an image is then acquired and measured in pixels. This action matches the pixels with the accurately known dimensions of a so-called "golden part," providing a calibration factor used to determine the dimensions of production parts.

Illuminating Parameters
Both Jai CV-M50 cameras with 8mm Computar lens were illuminated with one Perkin Elmer Xenon Fiberoptic illuminator transmitting light by a dual light guide systems by Edmund Optics to the DOAL light systems provided by NER Robotics.

Challenges 

The chief challenge the company faced was in mastering the system timing and limitations of PXI 1408 in terms of asynchronous reset capability and not able to work with progressive scan cameras. The company met the challenge by enhancing the application software to enable image analysis to be conducted in parallel with new image acquisition and selecting the Jai CV M-50 cameras.  The RTSI Lines on the PXI backplane solved the synchronization problem between different triggerings. The battery inspection system had to be integrated with an existing Ethernet communication protocols, LabVIEW offers Data Socket connections to make things simpler.

COMPANY INFORMATION

Allen-Bradley Inc.
Web: www.ab.com

Computar 
www.computar.com

Edmund Industrial Optics Inc.
Barrington, NJ 08007
Web: www.edmundoptics.com

Jai Cameras
Web: www.jai.com

NER Robotics
Web: www.nerlite.com

Perkin Elmer
Web: www.perkinelmer.com
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