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Introduction to variable programming

Metrology 4.0 programs use variables in order to create 
fewer, more advanced programs. This makes it ideal when 
there are multiple parts or features of similar design. 

One of the biggest advantages of the software is that it allows 
multiple part types to be measured with only one program. 
This has many benefits including the advantage of only having 
one program to maintain. It also saves a considerable amount of 
time, in that only a single program needs to be written. This is 
extremely useful in cases where many parts are manufactured 
with similar designs or have similar features. Any input can be 
defined as a variable ranging from a measurement length to an 
analysis tolerance. 

Bearing manufacturers, for example, will often have many 
different types of bearing as well as many different sizes. The 
use of variables with Metrology 4.0 provides a comprehensive 
solution using a single program.

This Application note gives an example of four typical steps that can 
be used when carrying out Metrology 4.0 variable programming.
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Step 1 - Determination of part type

For the program to be able to measure different sizes of 
part, there needs to be a way of detecting which part type is 
about to be measured. Metrology 4.0 allows different ways of 
selecting a part type. This can be done through a variety of 
methods, three of which are detailed below:

Barcode scanner
The part details could be obtained via the use of a barcode  
reader (Figure 2). Once the barcode has been scanned the 
characteristics of the component can automatically be loaded 
into the program. This is very efficient and is designed for the 
production environment. The barcode scanner removes the 
likelihood of operator mistakes.

User input
The user can be prompted to input the type of part via a dialog 
box (Figure 3) that is displayed once the program is run. The 
user simply selects which part is present and the program 
reads in the information and updates the parameters that are 
used in the program.

Figure 2 - Metrology 4.0 has been designed to be used on the 
shop floor. Barcode readers can be used quickly and efficiently 

to identify samples and automate the inspection process.

Figure 1 - Metrology 4.0 allows a pallet of parts to 
be measured using a single program. The program 

automatically adapts to the sample design. 

Figure 3 - A bespoke dialog box can be used for the 
user to input part information - this is then used to 

determine which part is to be measured
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Automatic detection
A more advanced technique is to automatically determine 
which part type is present. This can be done by 
combining the Metrology 4.0 analysis and feeding back the 
information to the program. An example of this would be 
to take an initial measurement along an area of the part 
and using the analysis to determine which part type is 
present. In Figure 4, a small initial measurement is done at 
the beginning of the component. From this measurement 
a certain feature is analysed (in this case it is the 
dimension of the intersection points, as shown in Figure 
2). This result gets passed back into the program where 
condition statements (if, else…) are used to determine 
which part is on the fixture. 

Once the part type is determined, the program variables 
will change to match the specific part.

Figure 4 - Contour analysis automatically evaluates a 
feature to determine the part type. In this example the 

length is passed back as a variable to identify the part type

Figure 5 - An example of a text file 
that is used to alter program variables

Step 2 -Reading variables from a text file

Once the part type has been determined, a useful function of Metrology 4.0 is the 
ability to read an external file to populate associated variables. Figure 5 shows an 
example of a text file that can be used to populate program variables. There are 
three different part types: A, B and C. The variables that are present range from 
measurement parameters such as ‘Length’ to analysis parameters such as ‘LsFilter’. 

This text file is automatically read by the program and the program variables are 
adjusted according to which part type is present. Square brackets ([ ]) are used 
to identify the different types of part.

Step 3 - Program steps with variables

When writing the program, every input has the option of using a variable. Once 
the part type has been determined and the variables have been read in, the 
correct variable can be selected using the drop-down list. In Figure 6 a length of 
10 mm is being replaced with the variable ‘Length’.

The drop-down menu makes it very quick and easy to set variables inside the 
program. It means a typing error cannot cause an error in the program. Once the 
variable ‘Length’ has been selected for the measurement length, the measurement 
will automatically change depending on which part type has been used.

Figure 6 - in this example, a variable is used to 
change the length of the measurement.

Figure 7 - Measurement profiles of differing 
lengths all from the same program
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Figure 9 - In this example, the variable ‘LsFilter’ is used instead 
of a numerical value inside of the ‘Standard Filter’ operator

Figure 8 - the results manager lists all available 
variables in the document as highlighted

Step 4 - Analysis templates using variables

Once a measurement has taken place, it is also possible to use analysis variables to ensure only one template is needed for all 
components. To do this, the function ‘Update or Create Analysis Variable’ should be used. In the example below a variable 
called ‘LsFilter’ has been defined. 

Throughout the analysis, there are options to use variables. With a single click on the lookup box any variable can be selected 
for the particular step. In the example below, the operator ‘Standard Filter’ is being used and the variable ‘LsFilter’ is to be used 
for the filter value. This means a filter of 0.8 mm can be used for a certain part and then a filter of value 0.25 mm could be 
used for a different part. So, only one analysis template is needed for all of the samples. 
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Summary
In a production environment, where multiple instruments are running the same program, all external files, templates 
and programs can be stored in a single (local or networked) location. This means that if a part design changes, only one 
file needs changing rather than having to update files on each instrument. Using Metrology 4.0 software with variables, 
multiple parts and multiple features can be measured using a single program, significantly reducing the amount of time 
and effort required to both write and maintain programs.

Summary of the process outlined in this Application note

Figure 10 - Flow chart of procedure to measure any part with one program
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