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1 Measurement of a cast part‘s
inner contour.

2 Measurement of a V-groove‘s
free-form inner contour.

3 Spatial orientation with precsi-
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TECHNOLOGY FOR
INTEGRATED 3-D INNER
CONTOUR MEASUREMENT

on spheres. Photos: Fraunhofer IFF

facilitates quick scanning of object surfaces
Fraunhofer Institute for Factory

Initial Situation and Motivation

Operation and Automation IFF

with a high density of measuring points
and accuracy. The acquisition of measured

Inspecting geometric features inside

data and the determination of geometric

components with limited accessibility

features is automatable and thus may be

is frequently a challenge. Examples are

integrated directly in machinery or ma-

Sandtorstrasse 22

grooves and channels in bores, inside

nufacturing. The accessibility determines

39106 Magdeburg, Germany

threads and inner contours of extruded

whether the beam path from the laser

Prof. Michael Schenk

proles. Tactile measurement equipment,

and camera captures a feature obliquely

Contact

measuring microscopes or prole pro-

from outside or by beam deection into

Measurement and Testing Tech-

jectors are commonly used to inspect

the cavity. Both cases necessitate selec-

nology Business Unit

the quality of such inner contours.

ting a measuring eld size and resolutions

Dr. Dirk Berndt

adjusted to the task. Developed design

Tel. +49 391 4090-224

Drawbacks for in-line use ensue from the

modules used to size and congure such

dirk.berndt@iff.fraunhofer.de

difculty of automating such systems. Mo-

sensors can be employed to efciently

died optical contactless 3-D inner contour

develop and implement application-specic

measurement systems furnish a solution.

solutions for in-line quality assurance.

The Measurement Technology

Development of Application-specic

Ralf Warnemünde
Tel. +49 391 4090-225

www.iff.fraunhofer.de

Solutions
Laser light-sectioning is a measurement
technology that has proven itself for indus-

Sensor Design
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Thus, a CAD model is created and the
components are manufactured and assembled into a light sectioning-sensor array.
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A single measurement along the prole
section is normally not enough to determine most inspection characteristics. Surfaces
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Calibration and Spatial Orientation
The mapping between a camera’s image
sensor and the measuring eld’s points

