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Big Picture Custom Notation and Math Allows For Point Interpretation GUI’s Provide a User-Friendly Interface

« Accurate specification sheets are essential for efficient production and precise qualification of targets Naming conventions cover all possible measurements taken for targets and prompt

different mathematical operations Resulting top level target MATLAB GUI tool

- Through leveraging Initial Graphics Exchange Specification (IGES) files containing custom notated Creo
Parametric point clouds, generation of warm target and subassembly specifications was automated # Points
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Formatting, string entry, data entry, excel formulation, and determination of values was previously all done manually = Implements lookup table for automation of complex target type “Strength” specification sheets

arctan(y, x)

atan2 graph Off chamber axis angle Off chamber axis angles
( al ty

Everything on this sheet can be generated automatically if given the targets part number, hex

...... ¢ " \A

B >\4¢ > AN Updates following initial release
«—aZ2

information, target chamber positioner arm, base type, and hazardous materials

= Implemented error message for improperly exported IGES files with either no data or improper data

IGES files combined with custom Creo point notation allows us to read hex point data = Developed update adding ability to choose between Kinematic and Gripper base coordinate systems

for generation of specification sheets

= |GES files output from Creo Parametric models contain only point data

Example lines from IGES file

- » : = Various minor bug fixes and user quality of life improvements
Quadrant specific results Vectors “translated” to origin Vectors pointing away from +x axis

Future work

Planes and Vectors build on angle mathematics

Update procedure for plane point implementation to use right hand rule for resulting vector direction

Point labeled hex Point type identifier — Eliminates edge cases of unintuitive and/or undesired angles for metrology team

Z

Hex number

Implementation of unique datasets to allow full use of tool on complex target platform TARDIS

406,1,8Hhex-05 435P 220
116,-3.4D0,6.3D-1,1.8755D0,0,0,1,435; 437P 221

Potential implementation for select cryogenic specs on off normal targets

Combine applications and clean up code

X=-3.4%10%y=6.3*10% 2z=1.8755* 10° Impact
Data is packaged in two lines, the first contains a hex label identifying the point and the second contains hex = Target spec generator has been in use for 1.5 years and is used on all but one warm target platform
information = The three points to identify the plane are used to make vectors and take the cross product for a — Hundreds of TGS’ have been generated automatically (~250 warm targets annually)

perpendicular vector
= Numerical & formatting errors in TGS’ dropped from ~30% to 0%

= Through using custom Creo point cloud notation and math every point, distance, and angle can be = Theta can be solved for as follows
solved for in the Target Chamber Coordinate System (TCC) given any NIF positioner and target base _ 9= atan2(\/dx2 +dy?, dz) = TGS generation with app saves ~1-4 hours per target, ~625 hours of engineering work annually
= Phiis calculated as shown previously = Subassembly spec tool saves ~1-2 hours per target, ~375 hours of engineering work annually
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