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4 	 The otherwise tedious 

manual training of the ro-

bot can be automated with 

the ITWM software.

Demonstrator

For most of the applications, the inspection 

systems are custom developed and require 

a prestudy, where the requirements for 

such a system are determined. 

The prestudy consists of building a physical 

inspection system (data acquisition) prototype 

and algorithm development. The hardware 

configuration and arrangement is a laborious 

process, relying greatly on the experience 

of the engineer building it. The system will 

then be used to acquire images of the de-

fected samples, which serve as basis for 

computer vision algorithm development. 

Problems with the state of art are following:

■■ Inspection system design relies completely 

on the engineers experience

■■ Hardware components are often heavy 

and have to be remounted for every new 

configuration, posing a big restriction on 

Why Virtual Image Processing?

the number of configurations which can 

be tested

■■ Number of defected samples is limited, 

making it difficult to develop robust 

systems

■■ Objects of high geometrical complexity 

are hard to inspect due to problems with 

self-occlusion

■■ Depending on the material of the object 

it may be very hard to acquire an image 

of the object in which the illumination is 

homogeneous (e. g. metal material will 

always contain many reflections and areas 

which are too dark or over exposed)

The ITWM is working on solving all of the 

above stated problems by orienting our re-

search to Virtual Image Procesing and ma-

king a “digital clone” of the complete 

prestudy process.

Currently, the Revolving/Evolving Product 

Inspection (EPI) developed at Fraunhofer 

ITWM is a step on the way to virtual ins-

pection. During the circumferential inspec-

tion, not only the general conditions such 

as component geometry and surface condi-

tion are taken into account as precisely as 

possible, but the system has also learned 

where possible problem areas can lie du-

ring the analysis.

It is first “fed” with the CAD data of a 

workpiece. This means that the inspection 

system knows what a good part should 

look like. The software is designed to cal-

culate individual scan paths for the objects 




