2. Hardware Alignment for a General White Light Interferometry Scan
Author:  Your protocol is generic.  Can you provide details on what instrument and samples you will use during filming? done
2.1. The procedure will show the user how to measure the volume of a small wear scar on a ball using optical interferometry. This demonstration makes use of a Microxam 100 optical profilometer, in conjunction with SPIP analysis software.    
2.2. As with any interferometry experiment, the first step is to position the sample.  Place the place on the profilometer stage using any convenient and stable pedestal with the feature of interest facing upward.  (pedestal). 
2.3. Use a low-magnification objective and position the ball directly beneath the lens.  Adjust the vertical position of the specimen so that interference fringes appear near the center of the screen.  For a flat surface, tilt the specimen so that the plane is perpendicular to the optical axis. For a curved surface, orient the specimen so the fringes are centrally located around the feature.  (center).  
2.4. Turn the ball by hand or tilt the stage so that the wear scar is in view and is also horizontal (scar) to focus the instrument on the feature (into view).  
2.5. If available, use intermediate magnification steps to obtain an image in which the area of interest largely fills the screen.  Doing so improves resolution. (bestmag)
2.6. Scan the specimen according to instrument instructions (ballscan).  Adjust illumination and scan height in order to obtain the best topographic map.  Fill in any bad or missing data using the interpolate function, and then save the map.  If the map is examined, a three dimensional view should reveal a ball with an abraded area (3d)
2.7. The analysis of a curved surface requires removal of the curvature of the to obtain a plane with a depression that can be measured.  Open the profilometric map in the image processing software and choose whatever color scheme is desired, and select an area of interest that excludes the wear scar. (coloraoi). Here, the green shade denotes the excluded region.  
2.8. Select the software curve fitting tool that will remove the curvature, for example, polynomial 5th order. Require that it operate on the included area only so that the scar does not influence the curvature removal.  It may be necessary to run the fit several times to ensure the area is flat to nanometer level accuracy.  Here only one iteration is needed (flatten).  Also use the tool that sets the mean level to zero.  

2.9. The volume of the wear scar is measured in SPIP using the “measuring” tool.  Any shape can be used. Here, an elliptical measuring tool is used to circle the wear scar, and is shown in blue (measure2611).  The software should have a feature that totals the amount of material above the level plane due to roughness, and void volume below the surface due to wear.  In this particular example, the material volume is 197 cubic microns, the void volume is 2808 cubic micrometers, giving a net wear of 2611 cubic microns. 
2.10. If the surface quality is very bad, an estimate of the error can be made by moving the measuring region away from the wear scar and noting that the measured wear volume (which should be zero) is indeed vanishingly small (move).  
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