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Manual sign convention using 
XM systems
Overview

This document explains the process of defining the sign convention when there are fewer than 
three axes with controlled motion whilst performing an XM system measurement.

XM system sign convention

XM systems are capable of automatically setting their own sign conventions for linear, pitch 
angle, yaw angle, vertical straightness, horizontal straightness and roll by carrying out a 
sequence of moves prior to capturing data. 

The sign convention sequence comprises of the following moves regardless of the axis which is 
being measured:

Automatic sign convention relies on all three axes being able to move to determine the sign 
convention for all degrees of freedom.

What if I do not have 3 axes?

If there are not three axes, then CARTO software allows the user to manually configure sign 
convention.

Example X/Y stage
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An example of this is an X/Y stage…

The X and Y axes can be precisely controlled.  
This achieves two of the three movements required.

However, vertical translation is not 
possible. 



Renishaw translation stages

These stages are available to help the user in the initial alignment of the XM system.

Full details of the alignment process can be found in the XM multi-axis callibrator user guide.

When the launch and receiver units 
are close, use the translation on the 
horizontal stage and / or vertical 
stage (stage kit).

When the launch and receiver are 
far apart use the pitch and yaw 
adjustment on the launch unit.

Correct alignment in the Capture 
software application.

https://www.renishaw.com/en/calibration-manuals-and-user-guides--38648


After ‘skip axis’ has been selected the following screen is displayed, allowing sign convention to 
be manually defined.

By default, the XM system conforms to the right hand rule. This is the rule that the majority of 
machine tools, CMM’s and stages use.

For interpreting test results, it is important to ensure the XM system is correctly configured.

• Arrows point in the direction of positive 
measurement for translations.

• Transparent arrows are axes which have 
already been defined by auto detection.

• Bold arrows are axes which are not 
defined.

• ‘Camera orientation’ changes the 
view within the software for ease of 
understanding.

• ‘Modify axes’ switches the sign detection 
to suit user requirements.

Skip axis function

Once the system is aligned and start test is selected from the capture tab, the user will be 
prompted to datum and carry out auto sign detection moves.

• Complete sign detection moves for 
controlled axes.

• For an axis which does not exist, select 
skip axis (circled).



RENISHAW HAS MADE CONSIDERABLE EFFORTS TO ENSURE THE CONTENT OF THIS DOCUMENT IS CORRECT AT THE DATE OF 
PUBLICATION BUT MAKES NO WARRANTIES OR REPRESENTATIONS REGARDING THE CONTENT. RENISHAW EXCLUDES LIABILITY, 
HOWSOEVER ARISING, FOR ANY INACCURACIES IN THIS DOCUMENT. 

© 2020 Renishaw plc. All rights reserved. 
Renishaw reserves the right to change specifications without notice.
RENISHAW and the probe symbol used in the RENISHAW logo are registered trade marks of Renishaw plc in the United Kingdom and other countries. 
apply innovation and names and designations of other Renishaw products and technologies are trade marks of Renishaw plc or its subsidiaries.
All other brand names and product names used in this document are trade names, trade marks or registered trade marks of their respective owners.

About Renishaw

Renishaw is an established world leader in engineering technologies, with a strong history of innovation in product development 
and manufacturing. Since its formation in 1973, the company has supplied leading-edge products that increase process 
productivity, improve product quality and deliver cost-effective automation solutions.

A worldwide network of subsidiary companies and distributors provides exceptional service and support for its customers.

Products include:

Additive manufacturing and vacuum casting technologies for design, prototyping, and production applications
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