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Inhalte dieser Vorlesung
Statistik, Interferometrie, Low Cost 3D (günstige 
Konsumersensoren)

1. Low Cost 3D

2. Indoor Beacons
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Monitoring and Sensing (Pass Control)/
Sensoren im täglichen Leben
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Digital Imaging for authentic reproduction
Bildgebende Verfahren

https://www.artec3d.com/news/president-obama-3d
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Low-Cost Sensoren
Kostengünstige 3D 
Gestenerkennung und schnelle 
Objekterkennung 
Konsumerprodukte und 
massenware
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Modelle Marke Eigenbau

Example for structured light scanning: Mephisto EX-Pro 

and EOS (4DDynamics)., The D-SLR camera (middle, 

EOS system) can be swapped over to the higher-resolution 

machine vision camera (right, EX-Pro system) to 

communicate with the projector

Bauen wir einen David 
Laserscanner 
http://www.gunook.com/d
avid-3d-scanner/
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Lichtoptischer 3D Digitalisierer

Picoscan Technical Specification and Software Interface

• Canon EOS 1000D,  18-55 mm lens, Pico projector 

• Resolution geometry: 968 x 644, 8 bits

• Texture resolution: 1936 x 1288, 8 bits

• Projector resolution: 800 x 600 

• Working range: 0.15m - 0.8m 

• Point to point distance : 0.16 mm

• Point accuracy: 0.1 mm (average) 

• Acquisition time: 20 Sec 

• Mephisto 3D Scan engine software
(Calibration, processing and reconstruction)

https://www.rsi-3dsystems.com/3d-scanner/pico-scan/
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3D Handscanner

• Spider 

• Eva

• Mantis Vision F5 Short Range
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Im Jahr 2010 : https://makezine.com/2010/12/10/kinect-air-guitar/
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Messsysteme zur Gestenerkennung
Kinect 1 (640*480 Pixel)
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Messsysteme zur Gestenerkennung

• Kinect
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Low cost 3D: Structured light using a fixed 
pattern projection
P 253-254 Low Cost Consumer-grade range 3D cameras Luhmann, Thomas, Stuart Robson, 
Stephen Kyle, and Jan Boehm. Close-Range Photogrammetry and 3D Imaging. 2nd ed. Berlin, 
Boston: De Gruyter, 2013. https://doi.org/10.1515/9783110302783.

Boehm, J. “Natural User Interface Sensors for Human Body Measurement.” ISPRS -
International Archives of the Photogrammetry, Remote Sensing and Spatial Information 
Sciences XXXIX-B3 (August 1, 2012): 531–36. https://doi.org/10.5194/isprsarchives-
XXXIX-B3-531-2012.
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ASUS Xtion Pro

Image: Jan Boehm , Senior Lecturer, UCL CEGE

http://www.asus.com/
Multimedia/Xtion_PR
O_LIVE/
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NUI Sensor Packages

• Microsoft Kinect

• PrimeSense PSDK 5.0

• ASUS Xtion Pro Live

• ASUS Xtion Pro

• “Mechanical” 
packaging differs

14

Slide: Jan Boehm , Senior Lecturer, UCL CEGE
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…single depth frame is quite low at only VGA resolution 
(640 x 480), this number has to be seen in relation to 
the frame rate. If we multiply the number of points of a 
single frame with the frame rate of 30 frames per 
second we receive a sampling rate of 9.216.000 points 
per second. This outperforms current terrestrial laser 
scanners by an order of magnitude. 

Artec Spider > 1 Mio points/sec
Breuckmann /Zeiss T-scan is 210.000 points/sec
Breuckmann/ Zeiss L3D
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Speckle pattern. 

The camera uses a single LED to emit sinusoidal infrared light. 
A synchronised imaging chip takes four samples of one period of the sinus signal. 
This allows the computation of the pase- shift and subseqently depth for each pixel.  
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Low cost laser scanning



S. 18Modul 3 : Digitale Objekterfassung  | Prof. Dr. Mona Hess, Dipl.-Ing. Maria Chizhova | Lehrstuhl Digitale Denkmaltechnoloigen

Low cost laser scanning
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Primesense 3D Scanning
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Isaac Newton Death Mask and Xbox

https://pictures.
royalsociety.org
/image-rs-8492
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Sir Isaac Newton Deathmask possibly
Original
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Low cost 3D

• Jeremy Bentham in 2 x 3D!

• https://uclgeomatics.com/2012/11/09/jeremy-bentham-
in-3d/

• Sir Isaac Newton in Digital 3D

• https://uclgeomatics.com/2014/02/07/sir-isaac-newton-
in-3d/

Dr Mona Hess – BASc2082 – Technology in Arts and Cultural Heritage – Twitter @Mona3Dimaging
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Bodyscanning with 8 primesense sensors

http://www.ucl.ac.uk/3dim/bscanner
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Bodyscanning with 8 primesense sensors

https://gizmodo.com/5853065/clothing-store-body-scanners-know-your-every-curve
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Software für die Nutzung von Primesense/ 
Kinect Sensoren

• http://skanect.occipital.co
m/download/

• http://reconstructme.net/
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Tracking Camera / SLAM

https://structure.io/
https://structure.io/structure-
core

https://www.intel.de/content/w
ww/de/de/architecture-and-
technology/realsense-
overview.html

https://en.wikipedia.org/wiki/I
ntel_RealSense
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Tracking camera / SLAM

https://realsense.intel.com/tracking-camera/
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https://www.theverge.com/circuitbreaker/2017/9/17/16315510/iphone-x-notch-kinect-apple-primesense-microsoft
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Gesture
Recognition

Leap
Motion

3dimagingucl
Published on 30 Jul 2013
Leap Motion on a Windows 8 Tablet 
http://www.ucl.ac.uk/3dim/

https://www.leapmotion.com/
https://gallery.leapmotion.com/cat-explorer/
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Gesture recognition

https://www.leapmotion.com/
https://gallery.leapmotion.com/cat-explorer/
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Beacons/ Indoor GPS  

http://blog.match-app.de/beacons-kurz-erklaert/
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Internet of Things/ Indoor GPS und WLAN or 
Bloetooth Beacons

•

https://www.industry-
of-things.de/indoor-
positionsbestimmung-
funktionsweise-und-
technische-
informationen-a-
561397/
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Internet of Things/ Indoor GPS und WLAN or 
Bloetooth Beacons

https://www.industry-
of-things.de/indoor-
positionsbestimmung-
funktionsweise-und-
technische-
informationen-a-
561397/
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Wie sehen Beacons aus?

• https://estimote.com/pres
s-kit/
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Beacons im Museum

• https://www.metmuseum
.org/blogs/digital-
underground/2015/beaco
ns

• https://www.metmuseum
.org/visit/met-app

• Design an app 
http://www.beacondo.co
m/

•
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Favendo Bamberg

• Bamberger Firma (auf der ERBA)
• https://www.favendo.com/indoornavi/

• https://www.favendo.com/modules/beacons/
• Lichttechnologie/Visual Light Communication (VLC) und das auf ihr basierende 

Indoor Positionierungssystem (IPS) erlauben eine noch genauere Positionierung 
und Navigation. Die Positionierungsgenauigkeit liegt bei ca. 30 Zentimetern und 
entspricht den Anforderungen einer produktgenauen Navigation im 
Lebensmitteleinzelhandel. Erkauft wird diese Genauigkeit mit dem Nachteil, dass 
das Smartphone ständig „Sichtkontakt“ zur Lichtquelle haben muss. Durch eine 
Kombination mit Beacon-Technologie kann dieser Nachteil aufgehoben und die 
Positionierungs-Genauigkeit beibehalten werden. 
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Weiterführende Links

• http://blog.match-app.de/beacons-kurz-erklaert/

• https://www.industry-of-things.de/indoor-
positionsbestimmung-funktionsweise-und-
technische-informationen-a-561397/

• Sehr ausführliche Technische Arbeit : Bachelorarbeit, 
anton Anders, März 2016, Indoor-Positionsbestimmung 
mit Hilfe von Bluetooth-Low-Energy-Beacons und 
Pedestrian Dead Reckoning

• https://cse.cs.ovgu.de/cse-wordpress/wp-
content/uploads/2016/08/BA_Anton_Anders.pdf
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Anwendungsbeispiel
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Virtuelle Rekonstruktion

Film 1 Processing
Film 2 Virtual reconstruction
Film 3 Length of reconstruction
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