
Redefining Visibility Limits in Visual Inspection and Particle Detection for Standardized Operator Qualification

➔ VI is probabilistic in nature with PoD 

dependant on particle size

➔ “Visibility” is defined as 70% PoD 

➔ Visibility limits depend on particle 

morphology when utilizing 

one-dimensional  size (e.g. Feret max)

➔ Human vision allows for perceiving 

3D objects as 2D projections on the 

retina 
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Background

➔ Can a single visibility limit be 

established for particles using 

two-dimensional particle  size 

parameters such as ECD? 

Hypothesis

➔ Area-based defect size parameters 

may allow for harmonization of 

visibility limits

Results

Materials
➔ Typical process related particle defects 

were used between 100 to 5000 μm 

(Feret max) 

➔ Study was performed in 2R and 20R 

ISO vials with 50% fill volume by 10 

qualified inspectors, 3 runs each

Conclusion
➔ ECD is more appropriate as a defect size measure in visual 

inspection because human visual perception is based on 2D 

projection of 3D objects on the retina

➔ Utilizing ECD allows for establishment of a single defect visibility 

limits for particles with different morphologies per product

➔ Using Feret max as particle size results in various visibility limits 

based on the particle type

➔ Area-based size, ECD, results in single visibility limit for each particle 

type,  per vial size


