
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-62993-524-9 

11th International Conference on 
Optical Technologies for Sensing 
and Measurement  
 
(OPTO 2013) 
   

Nürnberg, Germany 
14-16 May 2013 

 

Held at AMA Conferences 2013 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2013) by AMA Service GmbH 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact AMA Service GmbH 
at the address below. 
  
AMA Service GmbH 
Von-Münchhausen-Straße 49  
31515 Wunstorf  
Germany 
 
 
Phone:  +49(0)5033-9639-0 
Fax:  +49(0)5033-1056 
 
info@sensorfairs.de 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



AMA Conferences 2013: Plenary Talks

OPTO

1:  New Components for Detection and Sensing
Chair: E. Wagner, Fraunhofer Institute for Physical Measurement Techniques IPM, Freiburg (Germany)

1.1	 Numerical and Experimental Investigation of a Fiber-Optic Sensor Consisting of a 
Fiber Bragg Grating in a Two-Mode Fiber for Simultaneous Sensing of Temperature and Strain   . . . . . . . . . . . . .               11
A. Siekiera, R. Engelbrecht, L. Buethe, B. Schmauss, Friedrich-Alexander Universität Erlangen, 
Erlangen (Germany)

	
1.2	 Line Sensor for Fast, Time-Resolved Spectroscopy Measurements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       17

D. Durini, E. Poklonskaya, M. Jung, Ol. Schrey, W. Brockherde, Fraunhofer-Institut - IMS -, 
Duisburg (Germany)

	
1.3	 Actuation Principles for Hybrid Two-Dimensional Quasistatic Micro Scanning Mirrors  . . . . . . . . . . . . . . . . . . . . .                       22

S.Kimme, Th. Sandner, A. Graf, U. Todt, Fraunhofer-Institut - IPMS - für Photonische Mikrosysteme, 
Dresden; J. Czarske, Technische Universität Dresden, Dresden (Germany)

	
1.4	 Quasi-static Microscanner with Linearized Scanning for an adaptive 3D-Lasercamera   . . . . . . . . . . . . . . . . . . . . .                       28

T. Sandner, T. Grasshoff, M. Schwarzenberg, H. Schenk, Fraunhofer-Institut - IPMS - für 
Photonische Mikrosysteme, Dresden (Germany)

2:  Optical Methods for Physical Measurands
Chair: R. Willsch, Institute of Photonic Technology, Jena (Germany)

2.1	 A Method to Remotely Measure Amplitudes of Surface Vibrations with a Conventional 
Michelson Interferometer   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                          34
R. Hohenstein, C. Brock, F. Tenner, M. Schmidt, Friedrich-Alexander-Universität Erlangen, 
Erlangen (Germany)

	
2.2	 Optical twist measurement by scatterometry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          40

A. Hertzsch, K. Kröger, M. Großmann, Innovent e. V. Technologieentwicklung, Jena (Germany)
	
2.3	 Precise shape measurements of rotating workpieces by a single optical sensor   . . . . . . . . . . . . . . . . . . . . . . . . . .                            46

J. Czarske, P. Günther, R. Kuschmierz, Technische Universität Dresden, Dresden (Germany)

Index
 

 

1 Cocktail parties and model-based hearing aids: how hearing technology gets us connected 
Birger Kollmeier, Medical Physics Section Universität Oldenburg, Oldenburg (Germany) 

  
2 Charged Particle Accelerators in Basic Science - Huge Machines for Tiny Objects - 

Thomas Weiland, Technische Universität Darmstadt Institut für Halbleitertechnik,  
Theorie Elektromagnetischer Felder, Darmstadt (Germany) 

  
3 Making the Invisible Audible – Photoacoustics for Material Analysis 

Frank Kühnemann, Fraunhofer-Institut - IPM - für Physikalische Messtechnik, Freiburg (Germany) 
  
4 Future Challenges in Vehicle Aeroacoustics 

Moni Islam, Audi AG, Aerodynamik/Aeroakustik, Ingolstadt (Germany) 

A1: Mechanical Sensors I 

Chair: A. Schäfer, Hottinger Baldwind Messtechnik, Darmstadt (Germany) 

A1.1 Electrical Strain Gauges, Piezoelectric Sensors or Fiber Bragg Sensors for Force Measurement:  
Prospects and Potentials 
T. Kleckers, Hottinger Baldwin Messtechnik GmbH, M-IMS, Darmstadt (Germany)  

  
A1.2 Force/Torque measuring facility for friction coefficient and multi-component sensors 

S. Baumgarten, D. Röske, H. Kahmann, D. Mauersberger, R. Kumme,  
Physikalisch-Technische Bundesanstalt (PTB), Braunschweig (Germany) 

  
A1.3 Patterning of thin film strain gauges on 3D-surfaces 

O. Suttmann, J.F. Duesing, J. Koch, U. Stute, L. Overmeyer, Laser Zentrum Hannover e. V.,  
Hannover (Germany) 

  
A1.4 Increasing demand for ever-higher nominal torque values by the example of a marine application 

M. Haller, Hottinger Baldwin Messtechnik GmbH, Darmstadt (Germany) 

A2: Mechanical Sensors II 

Chair: C. Cavalloni, Kistler Instrumente AG, Winterthur (Switzerland) 

A2.1 High-G and High Bandwidth Characterization of Piezoresistive MEMS Accelerometers for Crash Test 
Applications 
S. Kühne, C. Cavalloni, Th. Kiko, Kistler Instrumente AG; U. Lang, Lucerne University of  
Applied Sciences and Arts; R. Theurillat, R. Leine, Center of Mechanics, Zürich (Switzerland)  

  
A2.2 Sensory characteristics of carbon fiber based strain sensors and integration techniques  

into textile reinforced structures for in situ monitoring of thermoplastic composites 
E. Häntzsche, A. Nocke, A. Matthes, Ch. Cherif, Technische Universität Dresden (Germany) 

  
A2.3 U-Shaped Wire Based Resonators for Viscosity and Mass Density Sensing 

M. Heinisch, E.K. Reichel, B. Jakoby, Johannes-Kepler-Universität Linz, Linz (Austria) 
  
A2.4 Capacitive Sensors from Low Cost to High Resolution on Printed Circuit Boards 

A. Bülau, A. Schwenck, H. Kück, K.-P. Fritz, HSG Hahn-Schickard-Gesellschaft  
Institut für Mikroaufbautechnik (IMAT), Stuttgart (Germany) 

N/A

N/A

N/A

N/A

5



3:  Novel Measuring Technologies
Chair: M. Kuchejda, Schmidt + Haensch, Berlin (Germany)

3.1	 Optimization of the illumination optics for gap flow velocity measurements in turbo machines  . . . . . . . . . . . . . .                52
R. Schlüßler, C. Blechschmidt, A. Fischer, J. Czarske, Technische Universität Dresden, 
Dresden (Germany)

	
3.2	 Infrared reflectance measurements of thin films with time variable surface roughness or texture  . . . . . . . . . . . .              58

C. Hoof, D. Wetzlar, B. Henning, Universität Paderborn, Paderborn (Germany)
	
3.3	 Photometric Micro Measuring Sensor Real-Time Water Analysis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         63

M. Argauer, M. Betz, A. Hutterer, H. Hummel, A. Lechner, A. Graf, M. Bauhuber, Hochschule 
Regensburg, Regensburg (Germany)

4:  Applications of Optical Measuring Technologies
Chair: F. Kühnemann, Fraunhofer IPM, Freiburg (Germany)

4.1	 Intensity Referencing and Response Linearization in an Optical-Reflection-Based Distance 
Sensor System for White-Goods Applications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                         69
J. Baumer, J. Schenkl, emz-Hanauer GmbH & Co. KGaA ,Nabburg; Mikhail Shamonin, 
Hochschule Regensburg, Regensburg (Germany)

	
4.2	 Optical 3D Methods in Steel Sheet Container Drop Test Analysis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         74

K.-P. Gründer, D. Kadoke, C. Protz, U. Zencker, Bundesanstalt für Materialforschung  
und -prüfung (BAM), Berlin (Germany)

	
4.3	 Simulation and optimization of an optical-electrical combination conductor system  . . . . . . . . . . . . . . . . . . . . . . .                         79

B. Lustermann, M. Viehmann, Ch. Kloß, Fachhochschule Technische Informatik Nordhausen; 
E. Manske, U. Gerhardt, Technische Universität, Ilmenau (Germany)

Poster Session

P1	 Induced cellular deformation as a standardized measurement method based on modified Mikro-ESPI  . . . . . . . .          85
C. Stollfuß, K.-H. Lietzau,  A. H. Foitzik, Technische Hochschule Wildau, Wildau (Germany)

	
P2	 Bridging The Gap - Single-Use Sensors Made Accessible For Traditional Controllers  . . . . . . . . . . . . . . . . . . . . . .                        90

G. T. John, PreSens Precision Sensing GmbH, Regensburg, (Germany)
	
P3	 Sensor of Electric Field on the Basis of Nanoporous Alumina Oxide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      91

S. Kurilkina, N.I. Mukhurov, B.I. Stepanov Institute of Physics of National Academy of 
Sciences of Belarus, Minsk (Belarus )

	
P4	 Portable Photoacoustic Methane Sensor for Medical Research  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          95

A. Szabo, A. Mohacsi, G. Szabo, E. Tuboly, G. Erös, M. Boros, University of Szeged, 
Szeged (Hungary)

	
P5	 Non-steady-state photoelectromotive force in an AlN crystal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            99

I. A. Sokolov, M. Bryushinin, V. Kulikov, E. Mokhov, S. Nagalyuk, A.F. Ioffe Physical-
Technical Institute, St. Petersburg (Russia)

	

Key Words  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                                             104

� Index

6




