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OUTLINE
 Varying Degrees of Automation
 SA Functions
 MP/Scripts
 Operator Assisted Process
 Fully Automated Process

 Examples
 Relationships for LLNL-NIF
 MPs for Data Management - NIST
 Tool Recertification on A350
 Fuselage Assembly on Global 7000



Varying Degrees of Automation

 Simplest – SA Functionality  (i.e. Relationships)
 MP/Scripts – Set of programmable steps/settings
 Operator Assisted – User Interface or SA with prompts 
 Fully Automated – User Interface with SA in 

background running without operator required



Simple Automation

 SA has ample functions for automating 
various measurement tasks:

 Auto Measuring
 Relationships
 Pipe Fit Module
 Auto Reporting 
 6 DOF Trans-Track
 Machine Calibration



Initial 
errors

Final 
residuals

Group to Group Relationship
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Pipe Fit Module - Relationships



Automation using 
Measurement Plans/Scripts

 Increasing level of control of automation
 SA User defines the steps and controls the 

level of complexity
 MP is tailored to fit the application or process
 Operator interaction can be highly refined
 Data can be output to populate other files or 

to feed information into a auxiliary activity



Measurement Plans in SA



NIST – Neutron Guide 
Alignment 



NRK SA 
with MPs 
for process 
automation



Operator Instructed Task

Airbus A350 Wing Jig Inspection 



Automation 
An essential element in the AUK request for a rapid tool recertification was to try and incorporate as much automation into 
the solution to reduce specialized skill requirements.  Much of the recertification process can be automated even without 
achieving a completely automated or “push button” solution.    
Steps that lend themselves to automation include:   

 Scripted instructions to the operators through the PC console, 
 Scripted analysis of the measurements, 
 Scripted feedback to the operator and 
 Database tracking of both jig status and interchangeable details. 

The entire process of rapid tool recertification has the potential for complete automation in the future with the addition of a 
measurement instrument positioner such as an AGV or small robot. 

A350 Rapid Tool Recertification

Task Definition for Automating Measurements





Mini Test Jig for A350



Fully Automated Aircraft Join

 Fuselage Assembly of Business Jet
 Join Wings
 Join Center Fuselage to Wings
 Join Fwd / Aft to Center Section
 Align Flight Control Surfaces

 Operation Must Not Require Metrologist
 User Interface Will Not Show SA Screens
 Joining and Measuring Tightly Integrated

Between Siemens Controller and SA
 Reporting/Data Storage Automated



Forward/Aft Fuselage Join



Join Station with Controllers



Test Join AC #001



Automated Workstation 



Global 7000 Interior During Join



 Automation can be as simple as defining a 
relationship or using an existing function

 The flexibility of SA allows users to begin with 
existing functions and mature to develop highly 
efficient and capable MPs or coded programs

 The level of automation is dictated by the 
necessity to repeat a process and the skill of the 
operators performing the tasks

 Many of the tasks initially attempted using some 
of SA’s built in functions can be upgraded to 
either partially or fully automated measurements 
and alignment activities. 

Final Thoughts on Automation 


