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Camera
Frame

grabber

User interface

Result

Hole Radius

1
2
3

3.147 mm
3.052 mm
2.785 mm







Illumination

Beeld-bewerking

Software

Beeld-recording

Software

Lens
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3 D Vision  



Oriëntatie 



Vorm  



Kwaliteit 



Kalibratie



Van pixel naar millimeter



Height
required?

Large depth
of field?

2D Rectification
and Measurement

Yes

No

Depth from
focus

Yes

No

3D Methods II

3D (1) 



3D (2)

Planar
surface?

CAD model

3D matching

No

Yes

Knowledge
about object
geometry?

No

Yes

3D 
reconstruction

Planar

Vector to pose

Feature

points

3D object model

Primitive fitting

Surface-based
3D matching

Shape-based
3D matching



3D Reconstruction

Textured 
surface?

Diffuse
surface?

Multi-view Stereo

No

Yes

Sheet-of-light 
technique

Yes

Unknown

Photometric 
stereo



3D Planar ( vlak oppervlak )

3D position 
of circles
or rectangles

Geometric
primitives?

Clear edges?
No

Yes

Yes

No

Perspective,
deformable
matching

Descriptor-based
matching



3D Stereo

Calibrated stereo

Triangulation

Calibration?
Yes

Uncalibrated stereo
(unknown cameras)

No

Uncalibrated stereo
(known cameras)



2D Rectification

Resolution
okay?

Flat
surface?

Rectify &
measure

Rectify
image?

Mosaicking

Yes

No

Image
mapping

World
coordinates

Yes Yes

NoNo



Mosaicking

Flat surface?
Calibrated
mosaicking

Uncalibrated
mosaicking

Projective
mosaicking

High
Accuracy?

No No

Yes Yes

Angle ≥ 180°

No

Spherical
mosaicking

Yes



3D uit geometrie

Positie uit 
punten 

Positie uit 
Contour

Matching



3D uit geometrie



3D Stereo Vision



3D Multi Stereo Vision

-locate_pipe_joints_stereo



Stereo Set-Up
Maximaliseer de overlappende beelden

>> Base  dan >>  resolutie van afstand

<< Base  dan <<  Occlusions

Base lijn evenwijdig aan de te meten objecten  

Verlichting zonder reflecties

Gebruik soortgelijk beeld 

(resoluties ,focus, sensor)

base



3D Triangulatie / sheet of light



3D Triangulatie / sheet of light



3D Triangulatie / sheet of light
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3D Triangulatie / sheet of light
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3D Triangulatie / sheet of light
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3D Triangulatie / sheet of light
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3D Triangulatie / sheet of light

28

2D INTENSITY 

IMAGE FOR 

SURFACE 

DEFECTS

VOLUMETRIC 

MEASUREMENT 



Wood processing – log optimization

29



Wood processing – log optimization

30

HEADRIG SCANNING 

AND OPTIMIZATION



3D Structured light



3D Structured light
Kenmerken:

- meerdere patronen

- geen beweging 

- kleur onafhankelijk

Toepassing:

- inscannen personen voor 3d games, prothesen

- 3d modellen / printers



3D Depth of Focus

Sharp image Depth image

Depth from focus

Focus series



3D Depth of Focus





Multi-view stereo Photometric stereo 3D matching Sheet of light

Pose from contours Depth from focusPose from points Perspective matching



Hoe nauwkeurig wil ik meten?

Ongedefinieerde gebieden

Verstoringen

Onbetrouwbare metingen

Dubbelzinnigheden

Hoogte resolutie



Wat zijn de kenmerken van het object?



Wat zijn de setup beperkingen?



Standard PC
Intelligent camera
embedded system

De Control Loop

Machine vision application

HALCON

result

hole radius

1 3.15 mm 

2 3.05 mm 

3 2.79 mm 

Process

Pose



Thank you for 
your time

Your contact person
Harm Hanekamp

STEMMER IMAGING 
+31 575 79 88 88 
info@stemmer-imaging.nl
www.stemmer-imaging.nl
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