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INTEGRATED TACTILE AND OPTICAL MEASURING SYSTEMS IN 
THREE DIMENSIONAL METROLOGY 
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ABSTRACT 
Abstract: Coordinate measuring machine (CMM) technology is widely used in inspection, but 
sometimes it is not suitable for measuring complex parts in dimensional metrology or reverse 
engineering owing its inherent slow speed. On the other hand, optical scanning sensors acquire data 
rapidly, but have poorer accuracy and access restrictions. Multi-sensor systems allow selection of 
discrete probing or scanning methods to measure part elements. The decision is often based on the 
principle that tight tolerance elements should be measured by contact methods, while other more 
loose tolerance elements can be scanned by optical sensors. This article summarizes recent 
developments and applications of hybrid tactile and non-contact 3D measuring systems and gives 
examples of its applications in dimensional metrology. Recent and future developments will 
concentrate on improved measuring reliability, reduced uncertainty of measurement data and higher 
accuracy and lower costs. 
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2.1 Tactile sensors 
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2.1.3 Trigger Probe mounted on articulated arm 
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2.2 Optical sensors 
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2.2.1 Laser Scanners 
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2.2.2 Structure Light Scanners 
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2.2.4 Other non-contact sensors 
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3     Tactile and optical multisensory coordinate metrology 
�������������������������������������������������������	���������������������4����������������������
���?�+������ ���� ��#��� ��� ����������� ��� ���� 
����� ������L������ �������� ��#�� ��������� ��� �� ������ ����� ���
���������������������������#����������������������������+�����������������������#�����������������
+�����������������#�������������������������������������������������������������+���������������
�������5�

3.2 Integrated laser and CMM systems 
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3.2 Integrated laser and CMM systems 
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3.3 Hybrid fringe projection and CMM systems 
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3.4 Photogrammetric cameras with tactile probing 
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3.5 Additional hybrid non-contact and tactile systems 
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4 Summary and outlook 
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Figure 1:  (a) CMM probe and camera                              (b) Basic layout of the 3D vision system 
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         Figure 2:  Integrated laser-CMM system configuration             Figure 3:  Hybrid fringe projection and CMM system 
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       Figure: 4 (a) Principle of single point probing system   (b) GOM optical measuring system with touch probe 
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