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Fig.1. a) Design and simulated beam profile of the 
laser illumination unit. b) Measured beam profile at a 

distance of 30 mm from the lens. The 1/e² beam 
diameter was determined with 310 m. c) 

Microscopic photography of the laser illumination unit 
from the laser diode side and the lens side. 
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Fig.2. The 3x3 lens array. Additional pads used for 
soldering of connection wires. VCSEL contact to 

solder pads by wire bonding. 

Fig.3. The sensor setup  

        
 Fig.4. Foto of the interferometric distance sensor  
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Fig.5. Typical intensity distribution on the CMOS detector.    Left: Reference mirror close to sensor, reflected 
Beam without direct overlap    Middle: Mirror in 25cm, reflected beam is now larger than CMOS-chip and generate 

low contrast.    Right: Well-adjusted system. 

Fig.6.The image processing.  Top, from left to right: 
Original image, ROI, FFT of ROI (Position of the two 

peaks are characteristic for rotation angle and 
period), bottom: filtered and back transformed image, 

right the column average signal. 

 AMA Conferences 2017 – SENSOR 2017 and IRS2 2017 220

DOI 10.5162/sensor2017/B4.1



Fig.7.Inerference pattern at different positions of the 
reflecting mirror. 

Fig.8.Evaluation of coherence length of the laser 
diode 

Fig.9.Evaluation of distance measurement 
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