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Information about doctoral dissertation
Dissertation Title:

¢ new algorithm for processing and est
profile scanners by usirgmbeddegblatform

Abstract:

Modern profile laser scanners based on the principle of triangulation perform fast signal
processing from a digital industrial camera in @&k and thus obtain information about the
distance to the measuring object. The goal of digital signal procassimg@stimate the position of
the center of the reflected laser line whose intensity profile follows the Gaussian distribution curve.
The main components of the system are the laser, as an information transmitter, the scanned object
with its reflective baracteristics, and a fast industrial camera that represents the receiver of
information about the distance of the measuring object. The characteristics of these three components
affect the quality of the reconstruction. In addition to other parts ofysters, the algorithm for
detecting the center of the laser reflection with a resolution below the size of the camera pixel is
crucial for quality scanning of the object.

Traditional algorithms give poor results when the SSRnal to Noise Rat)aatio is low or
when pixels that correspond to reflection are saturated. In this case, information about the peak of
reflection is lost and the quality of reconstruction decreases. Data preprocessing plays a crucial role
in reducing noise effects, as wall other unwanted effects of the industrial environment in which
scanners operate. Due to the large amount of data coming from the industrial camera, preprocessing
algorithms must be fast and, on the other hand, simple to implement on dedicated spssimyo
platforms. This paper presents an algorithm that improves the accuracy of the estimation of the
position of the laser reflection by using autocorrelation of the signal of the image line. The proposed
algorithm is implemented on a dedicated FP&#elfl Programmable Gate Arrayplatform and
experimentally confirmed in real operating conditions. The results of the algorithm testing show that
the use of autocorrelation as an image line preprocessing algorithm in combination with the center
of mass algathm reduces the estimation error by more than the size of one pixel when the laser line
is saturated.

Keywords: estimation of the laser stripe reflection, profile scanners, embedded systems, real time
signal processing, image processing, autoconvolutemier of gravity algorithm, 2D/3D scanning.

Scientific field: Electrical Engineering
Specific scientific fidd: Telecommunications
UDC: 621.3
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Al - Artificial Intelligence

ASIC - Application-Specific IntegratedCircuit
AWGN - Additive Gaussian White Noise
CCD- Charged Coupled Device

CFAR - Constant False Alarm Rate

CMM - Coordinate Measuring Machine
CMOS- Complementary Metal Oxide Semiconductor
CPU- CentralProcessing Unit

FIR - Finite Impulse Response

FPGA- Field Programmable Gate Array
FPN- Fixed Pattern Noise

GPU- Graphical Processing Unit

HDR - High Dynamic Range

HLS - High Level Synthesis

LUT - Look Up Table

MEMS - Micro ElectreMechanical System
ML - Machine Learning

ROI - Region of Interest

RTL - Register Transfer Level

RTU - Real Time Unit

SNR- Signal to Noise Ratio

SoC- System on Chip
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18 AyTtokoHeonyuuja N =9, SNR =9 dB
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14 CTA. OeB. rpewwke ectuMmauuje nosnumje pedpnekcuje, SNR =9 dB
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