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ABSTRACT - Masterthesis 

Characterization of optical devices by experimental ray-tracing gives valuable infor-
mation not only about shape and form, but especially about functionality of the opti-
cal devices. The measuring principle realized in i3m detects intensity distribution of 
light passing DUT by CMOS image sensor, transmits image data via camera link and 
calculates centroid position in PC. With this setup, maximum acquisition rate of about 
80 fps is possible which limits the speed of measurement. 

In this work, the factors limiting frame rate and measurement speed are figured out 
and different approaches to achieve data rates up to 120 fps are evaluated. These 
solutions includes TI CCTV system, Labview based FPGA solution, Matrox Frame 
Grabber, Terassic FPGA with CLR solution and Microtronix hardware plus cameralink 
IP. The most promising solution based on CLR-HSMC card and Altera FPGA is real-
ized. A camera link interface IP is developed using VHDL to capture pixel data from 
CMOS camera. From this pixel data, centroid positions are calculated and transmitted 
over UART interface for further processing. 

With this realized setup, practical frame rate up to 136 fps has been achieved and 
still with some more modification in existing hardware, frame rate up to 180 fps 
could be achieved, which ultimately helps to speed up the measurement process and 
will also reduce overall system cost. 
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