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Improving the accuracy of laser scanning using dithering
technique and simultaneous laser and camera calibration
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Abstract- Ttriangulation technique is one of the most commonly techniques used in three dimensional measurements.
The depth reconstruction accuracy is a direct impact of the quantization process, and so it is related to the pixel size of
the sensor. By decreasing the pixel size, the accuracy can be improved however it will affect the quality of the image as
it reduces the SNR. Dithering technique may be used to reduce the errors during quantization. The current study
introduces a novel technique in which a relative fine movement between object and sensor is generated during picture
capture. The calibration of laser and camera is another important factor affecting the accuracy of the scanner. In this
study, the laser is calibrated in high precision with the camera simultaneously without any extra mechanical device. The
paper firstly describes the theory of the noise introduction technique followed by modeling and simulation of the
process. The results obtained from simulation show great improvement in measurement accuracy. To evaluate the result
in a real world, a control rig was designed and built following which experiments were performed. The results showed
considerable improvement in measurement accuracy. The result of both simulation and experiments are reported.
Keywords: Laser Scanning, Ttriangulation Technique, Dithering Technique, Error Analysis
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