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Abstract 

Current manufacturing industry demands more accurate products, which involves monitoring and 

controlling the manufacturing process to reach high-quality performance in even small parts or 

microstructures. This paper focuses on studying the measurement uncertainty and its effect on the 

optical functionality uncertainty of a specific optical component. Confocal 3D microscopy is used to 

characterize these microstructures allowing to keep track of their manufacturing quality. This quality 

control must be traceable to ensure that measured characteristics and parameters are reliable and 

under compliance. Uncertainty is the metric that establishes if a specific measured feature meets 

design specifications and makes this quality control possible. Based on this uncertainty assessment 

exercise, it is possible to study changes in the optical performance of micro-structured surfaces, for 

example, how a diffractive optical element transforms the intensity profile of a specific incident light 

beam, which is the proposed application for this paper. The authors introduce an optical simulation 

model of the diffractive optical element that can be employed to determine the accuracy of the effect 

of measurable uncertainty values on the optical performance of the component. Optical simulation 

results proved that changes of hundreds of nanometers on the period of a step grating diffuser profile 

produce deviations in the illuminance intensity profile after the optical component and, thus, deviation 

in the diffuser optical performance. Thus, an accurate topographical characterization is necessary to 

guarantee the expected functional performance of certain optical components, such as in the case of 

diffusers. To achieve this goal, the calibrated areal standards have been used in addition to good 

practice guides and optical simulation software to simulate the behavior of the optical device. 
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