Re-Envisioning Vision

New PC-DMIS Vision Software Makes 
Vision-Based Metrology Well-Focused

Executive Summary

· Vision experts designed PC-DMIS Vision. 
· It provides a CAD-based programming environment that can improve programming throughput by up to 75%.

· Optional module allows user to move programming off-line to free up the vision system for measuring parts.

· Simple tools and cut & paste techniques eliminate tedious vision program editing.

· Unique vision-specific tools automatically adjust critical vision  

· Users can share vision programs among multiple vision machines, even those not equipped with the same type of lighting.  

· CAD integration allows vision systems to perform a variety of 3D measurements. 

· Powerful new features like auto-shutter allow manual vision systems to be used semi-automatically. 

· PC-DMIS programs and data can be shared between vision and tactile measurement systems. 
· Using a single metrology software platform for both tactile and vision measurement gives users a consistent interface across measurement devices dramatically reducing training costs.
· PC-DMIS Vision is available as a “plug and play” retrofit for a variety of DCC and manuals systems for a range of manufacturers.
Pluses and Minuses of Vision

There’s a lot to be said for vision measurement.  

· Obviously, vision is non-contact, so it won’t deform the very thing it is trying to measure. 

· Vision can also reach into very tight spaces where touch probes may be restricted in terms of fit and freedom of movement. In these instances vision can be far more accurate than touch probes, which, if they fit at all, are hampered by an inability to obtain an optimal angle of approach. In our miniaturized world, there are more and more applications of this sort.

· Finally, vision systems can capture a tremendous number of data points with the click of a virtual shutter.  Whatever a vision system can bring into its field of view, it can capture, making it, in some instances, hundreds of times faster than a CMM with a touch trigger or scanning probe. For this reason alone, we will be seeing a lot more vision systems on production lines in such high-tech arenas as medical device manufacturing where confirmation of dimensional criteria is mandatory.

For all the good that can be said about vision measurement, there are also things that are not so complementary.  

· The set-up of a vision measurement system tends to be very esoteric.  Where the user of a CMM has to calibrate the movement of the probe within the volumetric measuring envelope of the machine, the vision measurement specialist, in addition, must deal with lighting, magnification and image capture issues not only during programming but also as the part is moved from one machine to another, even if they are the same model. 

· Software for vision systems seems to be a decade or more behind today’s best CMM programming and operating software standards. There has been no off-line programming for vision. So vision machines frequently get tied up in mandatory teach & learn programming when they might be used more productively measuring parts. 

· Vision measurement programming does not allow for cutting and pasting of measurement sequences as is done routinely in CMM programming.  So if a program must change somewhere in the middle, the programmer goes back to the point where the change will occur and manually inputs code from that point on.  This is dreadfully tedious and subject to error.      

· Finally, vision measurement software has not, to date, allowed for importation of a CAD model, which is commonly used in the tactile measurement world as a template for automated programming or as a perfect virtual artifact that makes it easy to use a vision system like a functional gage. 

All of this changes with a comprehensive new vision measurement package from Wilcox Associates. 

New PC-DMIS Vision

Three calendar- and 30 man-years in the making, PC-DMIS Vision takes the powerful and user-friendly PC-DMIS measurement platform, installed on more than 20,000 CMMs worldwide, and applies it to vision measurement systems of all kinds. PC-DMIS Vision combines 3D CAD integration and free-form (cut and paste) editing with dozens of software features created specifically for automatic control of the unique lighting, magnification and image capture requirements of vision measurement. Also available is an optional off-line programming module.  

Users familiar with the look and feel of PC-DMIS will find themselves at home within the programming environment of PC-DMIS Vision. Programming speed and operational versatility that does not sacrifice control of essential vision parameters will surprise users of vision measurement software. Overall, PC-DMIS Vision reduces vision programming labor by as much as 75% while maintaining or improving the measurement system’s accuracy. 

As part of Wilcox Associates EMS (Enterprise Metrology Solutions), PC-DMIS Vision is capable of sharing programs with CMMs and other types of probe measurement systems, automating a large portion of part programming tasks within an intuitive CAD-based environment, sending data to a shared data base for retrieval and analysis as needed, and publishing powerful reports which can be accessed by authorized users anywhere in the manufacturing organization. 

Designed By Vision Experts

PC-DMIS Vision was designed by a team of vision experts who were tasked with integrating essential vision tools with the proven CAD-based virtual programming environment of PC-DMIS.  The vision programmer works with CAD models (including 3D solid models). These serve as a template for powerful automated program generation, editing and debugging. During program execution, the software compares the measured data to the CAD nominals. Because it works with true 3D models, PC-DMIS Vision allows vision systems to measure an assortment of 3D features. 

To program with PC-DMIS Vision, users select geometry and define program parameters by pointing and clicking on a CAD model. There's no need to do a lot of typing and, because PC-DMIS Vision automatically extracts information from the model, it eliminates a major source of programming errors. With PC-DMIS Vision’s off-line programming module users can develop and prove their inspection programs away from the vision system while leaving their measurement machine free for inspection. 

Historically, editing vision programs has been a chore. Just making simple changes was cumbersome at best. If anything significant had to be done, it was easier just to rewrite the entire program.  Now PC-DMIS Vision provides a sophisticated set of tools that makes it easy to edit vision system programs. Users modify vision inspection routines using menus and simple cut & paste procedures as is done routinely with other types of measurement equipment.  
Unique Vision Tools

PC-DMIS has literally dozens of unique tools that simplify and automate part programming, expand measurement functionality and improve measurement system performance. Here are some of the most important.

· CAD Camera. Using the CAD file as the basis for creating a virtual measurement environment, PC-DMIS can actually simulate lighting, magnification, and camera movement throughout the entire measurement process. This view also makes it possible to create and prove out the program in the off-line mode without tying up valuable vision machine time. One off-line station can generate programs for a large number of on-line vision systems, freeing up all sorts of time.  
· Auto Tool. The vision system programmer selects a feature to be measured, using his mouse to point and click on the CAD model. Then Auto Tool automatically selects the view that must be captured by the vision system to measure the feature to the required degree of accuracy. With this approach, pointing and clicking with a mouse accomplishes the programming.
· TME (Teach Mode Execute). Teach Mode Execute monitors the execution of a vision system program and, when an anomaly is detected, holds the measurement and program while prompting the operator to correct it.  For example, the program may call for a type of lighting that is not currently available on the vision system.  TME may suggest alternate lightings that are available to achieve a comparable result. If that is acceptable, the operator makes the change and the system automatically cross calibrates lighting with the magnification so that the program automatically makes proper adjustments when one or the other changes.

· Conventional Programming.  Users can also create programs via teach and learn if there is no CAD model available.  He still can take advantage of most of PC-DMIS Vision’s advance programming and editing tools.
· Extensive Cross Probe Calibration. Lighting, magnification and image capture parameters are cross calibrated so that when one setting is changed the others are automatically readjusted based on user defined preferences for achieving the most appropriate balance of accuracy to measurement throughput.

· Automatic Edge Detection. This feature greatly reduces positioning uncertainty associated with a cross line graticule and enhances a machine’s velocity and repeatability even at a low magnification. 

· Semi-Automatic Manual System Tools. PC-DMIS Vision’s exclusive Auto Shutter feature improves the speed and accuracy of data capture and camera movement on a manual vision machine by making these functions semi-automatic. As soon is the camera sees the entire feature that is being sought, it waits two seconds and grabs it automatically.  This eliminates the operator having to position the camera over the feature of interest.  When it’s finished a measurement, PC-DMIS guides the operator to the next feature by pointing towards it with an on-screen arrow. 

Another powerful feature for manual vision measurement systems is Box Select.  This allows the user to drag a window over a group of features to select them. Then PC-DMIS Vision automatically measures them all.
· Walk-Up Measurement Tools.  PC-DMIS Vision allows for real time, walk-up inspection of features.  Users pick what they want to measure by pointing and clicking on a model of their part. Further simplifying these checks is a virtual toolbox of measurement aids, which emulate the capabilities of a toolmaker’s microscope and a shadowgraph. These tools allow for the acquisition of a higher number of points to increase the accuracy of form and shape deviation measurements.  

· Other Important Features: Mouse control of the tool for field of view measurements; reverse engineering together with export option in CAD format; automatic or manual control of the tools; auto feature recognition; measurement in Z-axis made easier through computer-aided focusing; selective elimination of segmented measurements; on-screen viewing of the measured values, including those related to the position of geometric elements and edge capture; camera path optimization with optional IP Measure software; edge defect avoidance by extensive control of target placements and auto adjustment of region of scanning according to magnification.

Bottom Lines

PC-DMIS Vision, a totally new approach to vision metrology software provides users with the following benefits that actually return cash to the bottom line:

Faster and More Accurate Programming. PC-DMIS Vision uses CAD models as the basis for intuitive point and click programming.  This can reduce programming time by as much as 75%.  The software extracts nominal information directly from the CAD model, thus eliminating an entire class of data inputting errors.

Offline Programming. If programming is done off-line in an optional simulated environment, vision systems can achieve much higher utilization for actually measuring parts. 

True 3D. CAD Integration also expands the role of vision into true 3D applications, frequently making it possible to perform a complete inspection on a vision machine.

Improved Accuracy.  Cross calibration of the vision functions and advanced image capture features improve data capture throughput without sacrificing, and most frequently improving, measurement accuracy.

More Useful Data. Using the CAD model as a virtual artifact provides the manufacturing process with data that can be reported graphically and used more readily as feedback for correcting manufacturing process drift. 

More Capability. PC-DMIS Vision has dozens of features that provide automatic and manual vision systems with more easy-to-use measurement capabilities than ever before.

Training & User Proficiency.  The PC-DMIS measurement software platform common to both vision and tactile systems makes it possible for users of both types of equipment to train on and use just one software product.  This can dramatically lower training costs while raising the proficiency of the users.  

Systems Integration. As part of Wilcox EMS (Enterprise Metrology Solutions), PC-DMIS Vision is capable of sharing and using programs, data and analyses generated by other systems running EMS Suite products. 
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