
FITech Summer Boost:
Additive Manufacturing and 3D printing

3D Scanning Opportunities

M.Sc. Jan Akmal
Doctoral Candidate
Research Scientist
29.05.2019



Brief Intro.
Jan S. Akmal

Ph.D. topic: Implementation of
Industrial additive manufacturing

Doctoral Candidate, Department of Mechanical
Engineering, Aalto University
jan.akmal@aalto.fi

Research Scientist, MIKES-National Metrology
Institute of Finland, VTT Technical Research
Centre of Finland
jan.akmal@vtt.fi



“The aim of this talk is to familiarize you with 3D Scanning
opportunities that may assist you in ideation, design, and
prototyping of your product.”
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Content
• Methods & opportunities
• Method selection guidelines
• Application workflows
• Example video
• Scanning demo
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3D Scanning:
Methods & Opportunities
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Methods & opportunities
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3D Scanning

Non-contact-based

ActivePassive

Contact-based

Photogrammetry
Stereo Vision

Tactile probe coordinate
measuring machine (CMM)

Structured light
Laser triangulation
Time-of-flight
X-ray computed tomography
Confocal microscopy
Scanning force microscopy
Interferometry
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Photogrammetry
Technique: Aerial and terrestrial
(close-range) computer vision
Category: passive
Range: CR ~0.5 to 220 m
Geometry analysis: exterior
Applications: 3D reconstruction
à topographic maps and detail dimensional
information (deformation, deflection, fracture) of an
object.
Companies: Matterport, geomatics, Zeiss, etc.

2014. Close-range photogrammetry and 3D imaging. 2nd edition. Berlin: De Gruyter.
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Stereo vision & Structured light
Technique: Camera-camera and
camera-projector triangulation
Category: passive & active
Range: ~0.3 – 2 m
Geometry analysis: exterior
Applications: 3D reconstruction
àMetrology, quality control and
reverse engineering
Companies: GOM, Zeiss, Artec3D,
3D systems, etc.

https://physicaldigital.com/3d-scanning-for-spring/
https://www.vision-systems.com/home/article/16737854/leading-edge-views-3d-imaging-advances-capabilities-of-machine-vision-part-i
Pavlidis, G., Koutsoudis, A., Arnaoutoglou, F., Tsioukas, V., Chamzas, C., 2007. Methods for 3D digitization of Cultural Heritage. Journal of Cultural Heritage 8,
93–98. https://doi.org/10.1016/j.culher.2006.10.007
https://www.gom.com/metrology-systems/atos/atos-5.html
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Laser triangulation
Technique: 1D/2D laser triangulation
Category: Active
Range: ~0.1 – 6 m
Geometry analysis: exterior
Applications: 3D reconstruction
àautomotive, metal processing,
reverse engineering and quality control
Companies: FARO, 3D digital Corp,
Creaform, Nikon metrology, etc.

https://www.micro-epsilon.com/2D_3D/
https://www.iqlaser.co.za/faro-arms-scanarms.html
https://www.micro-epsilon.com/service/glossar/Laser-Triangulation.html
Pavlidis, G., Koutsoudis, A., Arnaoutoglou, F., Tsioukas, V., Chamzas, C., 2007. Methods for 3D digitization of Cultural Heritage.
Journal of Cultural Heritage 8, 93–98. https://doi.org/10.1016/j.culher.2006.10.007
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Time of flight
Technique: Light, laser or sound time-of-
flight (LIDAR)
Category: Active
Range: ~0.1 – 120 m
Geometry analysis: exterior
Applications: 3D reconstruction
à Mid. to large size parts such as wind
turbines, ship propellers, airplanes and
buildings.
Companies: Artec3D, FARO, Surphaser,
etc.

https://velodynelidar.com/hdl-64e.html
Savio, E., De Chiffre, L., Schmitt, R., 2007. Metrology of freeform shaped parts. CIRP Annals 56, 810–835.
https://doi.org/10.1016/j.cirp.2007.10.008
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Computed tomography

Technique: X-ray tomography
Category: Active
Range: ~0.155 – 1.2 m
Geometry analysis: Interior & exterior
Applications: 3D reconstructionà Medical
imaging and non-destructive testing for quality
control
Companies: Werth, GOM, Nikon Metrology,
NSI, Zeiss, etc.
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3D Scanning:
Method Selection Guidelines
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Method Selection Guidelines

• 3D Scanning Technology
• Part size
• Complexity
• Material and surface
• Traceability/accuracy
• Interior or exterior
• Speed
• Availability

13Savio, E., De Chiffre, L., Schmitt, R., 2007. Metrology of freeform shaped parts. CIRP Annals 56,
810–835. https://doi.org/10.1016/j.cirp.2007.10.008
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3D Scanning:
Application Workflows
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Workflow 1: Quality Control

Physical part 3D Scanning:
Point cloud (ASC)

Or
Surface geometry (STL)

CAD:
Nominal 3D model (STL)

Geometrical analysis
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Workflow 2: Reverse Engineering

Physical part

Semi-assisted reverse engineering CAD:
3D model (Solid or Surface geometry)

Digital Manufacturing:
Physical part

3D Scanning:
Point cloud (ASC)

Or
Surface geometry (STL)

16
29.5.2019

All surfaces captured

Jan Akmal



Workflow 3: Reverse Engineering +
Redesign

Physical part

Semi-assisted reverse engineering CAD:
3D model (Solid or surface geometry)

Digital Manufacturing

3D Scanning:
Point cloud (ASC)

Or
Surface geometry (STL)

Redesigned CAD:
3D model (Solid or surface geometry)
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3D Scanning:
Video
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Confocal laser scanning microscopy
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https://www.youtube.com/watch?v=IJQNd8Ywc3U
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3D Scanning Demo
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Thank you!

Q&A?
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