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L. ABSTRACT

Several measurement methods provide spatial information of micro-stuciured objects, eg.,
confocal laser scanning microscopy (CLSM). and scanning eleciron microscopy (SEM) in
combination with phatogrammetry. Our goal is o comelate the specific details revealed by
each method in a quantiiaiive manner. Therefore, we developed a new method for the
geometrical calibration of scanning microscopes by applying 3D nano-. and micrometer sized
reference structures, This new calibration procedure makes use of landmarks, o concept which
is alresdy well-established in calibration strategics used at the millimeter, or meter scale. The
landmsarks wsed here are of sub-micromsier size and. therefore, are called “nanomarkers™ [1].

The multi-step pyramadal  reference  structures  wiere
prodduced by focused wn beam (FIB) induced metal
deposition. FIB deposition allows the flexible Fabmcation
of versatile spatial objects in order o fit best the neads for
the chosen mucroscopy techmique. The nanomarkers were
then apphed onto the deposited strectures by FIB etching.

The cemtre coondinates of the nanomarkers ane used for
the geometnical calibration of the CLSM scanning
process. For thal purpose, 3 parameter estination sofwane
routine involving theee scale Factors and three coupling
factors has been developed, which allows lateral and
vertical calibration in only one sampling step. Spatial
refercnce coondinates of the nanomarkers were obiained
by SEM imaging of the 1D structure at various tilting
positions with subsequent photogrametne analysis,

Figure 1: SEM image of a 3D
reference structure with mano-

markers

With thas new calibration strategy we are able to detect scaling errors as well as coupling
elfects in the CLSM measwrement. The lnfter are causing, e.g., o loteral coordinate shafi with
respect o the meeasured height position of the nanomarkers,

[1] M. Ritter: M, Hemmleh; Q. Sinram; J. Albertz: H. Hohenberg, " A versatile 3D calibration
object for various micro-range measurement methods”, Proc, XXih ISPRS Congress, A5, 696-
TO1 (2004),
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U-WAVEPAK-BW 1.0.3. Software for PC Mitutoyo Bluetooth® U-WAVE Easy wireless communication using Bluetooth®. There should be no movement. For reading, carefully turn the ratchet stop or friction. Check the measurement screw for wear by pushing the heel to and from the direction of the measuring screw shaft. Data production (CSV format). Whenever it is necessary to disassemble for the adjustment, use the care and cleaning to ensure no damage to the threads. For the U-WAVEPAK-BM mobile app available in the different APP stores (see below
BM). Control the measurement screw for wear by pushing the rudder to and to the screw measurement shaft. Scope This general procedure will be used in the absence of a specific calibration procedure for external micrometers. The micrometers with 0.0001 graduations will be in 0.0001". When adjusting the micrometer do not remove the spindle without carefully sneezing the O.D. spindle to remove the burrs or nicks (if necessary). Specifications IUT specifications are determined by the applicable manufacturer's documentation. SJ Tools for the SJj201
(multi-language) SJ Tools for the SJ301 (multi-language) SJ Tools for the SJ401 - SJ402 (multi-language) QM-Height VCP After installing this communication controller from your computer, the QM-Height QMH-3504, 350B, 600A and 600B USBvir drive will be able to output from the connector. Place the IUT on a surface plate to verify the zero configuration. Yeah.the requirements cannot be met, please refer to the applicable manufacturer manual. Cleaning solution Hard arkansas stone Lint free cloth Gage oil Gage block set Surface plate Detailed procedure
Clean contact faces with lining-free cloth, moistened with cleaning solution. QM-High VCP VCPlike ZIP-Archiv Ism quicktool (easy program to operate for the laser scanning micrometer) this program is a simple communication program that uses the communication function of the models LSM-6000S, 6000, 6100, 6200, 5000, 5100, 5200, 6900 and 9506. Repeat for each rod size. place the block or block combinations between the yunque and the yunque check the precision with measuring blocks that have a precision not less than 0.00001 inches. the main key
features for this new software are: visual assistance on how to measure. the outer micrometer will henceforth be called the instrument under test (iut.) garlic for wear if it is necessary to tighten the tuer fixed on the barrel to a soft garlic (without smoothing) for the full thread length. discover the U-Wavepak-BM user manual for U-Wavepak-Navi (android) mobile devices operates on android 7.0 or later. visually examine iut
for any condition that may cause calibration errors. This interface allows measurement data to be uploaded directly to the tablet or pc of your smartphone without receiver. Note: to operate the wave bluetooth transmitter or remove the spindle set. this is required as a verification of the accuracy of the scale around the dedal and the measurement screw. specifications the specifications of the iut are determined by the documentation of the applicable manufacturer. iut locking or friction stop. hold iut to the light source and visually examine to see the light
between faces. Note: be sure to read chapter 1 installation in the user manual after downloading and before installing "Setup.exe".the nuts fixed on the barrel to a smooth, tight fit (without beating) for the full thread length. (Cero, Midway and full length). length).
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