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			Abstract

			
				This paper presents a comprehensive metrological analysis of the Microsoft 
 Kinect motion sensor performed using a proprietary flat marker. The 
 designed marker was used to estimate its position in the external 
 coordinate system associated with the sensor. The study includes 
 calibration of the RGB and IR cameras, parameter identification and image 
 registration. The metrological analysis is based on the data corrected for 
 sensor optical distortions. From the metrological point of view, 
 localization errors are related to the distance of an object from the 
 sensor. Therefore, the rotation angles were determined and an accuracy 
 assessment of the depth maps was performed. The analysis was carried out 
 for the distances from the marker in the range of 0.8−1.65 m. The maximum 
 average error was equal to 23 mm for the distance of 1.6 m.
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			Abstract

			
				The paper presents a new method of surface topology reconstruction from a 
 white light interferogram. The method is based on interferogram modelling 
 by complex exponents (Prony method). The compatibility of white light 
 interferogram and Prony models has already been proven. Effectiveness of 
 the method was tested by modelling and examining reconstruction of tilted 
 and spherical surfaces, and by estimating the reconstruction accuracy.
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			Abstract

			
				In order to calibrate the stripe precision of a leveling rod, an automatic 
 laser interferometer and a vision measurement system were designed by 
 Xi’an University of Technology in China. The rod was driven by a 
 closed-loop control and the data were collected at the stop state to 
 ensure precision. The laser interferometer provided not only the long 
 distance data but also a position feedback signal in the automatic control 
 loop. CCD camera and a vision measurement method were used to inspect the 
 stripe edge position and defect. A pixel-equivalent self-calibration 
 method was designed to improve precision. ROI (regions of interest) method 
 and an outline tracing method were designed to quickly extract multiple 
 stripe edges. A combination of the image data with the interferometer data 
 reduces control difficulty and ensures the measurement accuracy. The 
 vision measurement method reached sub-pixel precision and the defective 
 edges were reported. The system can automatically calibrate a stripe 
 leveling rod with a high degree of efficiency and precision.
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			Abstract

			
				Measurement of low-frequency noise properties of modern electronic 
 components is a very demanding challenge due to the low magnitude of a 
 noise signal and the limit of a dissipated power. In such a case, an ac 
 technique with a lock-in amplifier or the use of a low-noise transformer 
 as the first stage in the signal path are common approaches. A software 
 dual-phase virtual lock-in (VLI) technique has been developed and tested 
 in low-frequency noise studies of electronic components. VLI means that 
 phase-sensitive detection is processed by a software layer rather than by 
 an expensive hardware lock-in amplifier. The VLI method has been tested in 
 exploration of noise in polymer thick-film resistors. Analysis of the 
 obtained noise spectra of voltage fluctuations confirmed that the 1/f 
 noise caused by resistance fluctuations is the dominant one. The 
 calculated value of the parameter describing the noise intensity of a 
 resistive material, C = 1·10−21 m3, is consistent with that obtained with 
 the use of a dc method. On the other hand, it has been observed that the 
 spectra of (excitation independent) resistance noise contain a 1/f 
 component whose intensity depends on the excitation frequency. The 
 phenomenon has been explained by means of noise suppression by impedances 
 of the measurement circuit, giving an excellent agreement with the 
 experimental data.
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			Abstract

			
				The paper deals with the problem of bias randomization in evaluation of 
 the measuring instrument capability. The bias plays a significant role in 
 assessment of the measuring instrument quality. Because the measurement 
 uncertainty is a comfortable parameter for evaluation in metrology, the 
 bias may be treated as a component of the uncertainty associated with the 
 measuring instrument. The basic method for calculation of the uncertainty 
 in modern metrology is propagation of distributions. Any component of the 
 uncertainty budget should be expressed as a distribution. Usually, in the 
 case of a systematic effect being a bias, the rectangular distribution is 
 assumed. In the paper an alternative randomization method using the 
 Flatten-Gaussian distribution is proposed.
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			Abstract

			
				The Low Temperature Joining Technique (LTJT) using silver compounds 
 enables to significantly increase the thermal conductivity between joined 
 elements, which is much higher than for soldered joints. However, it also 
 makes difficult to measure the thermal conductivity of the joint. The 
 Laser Flash Analysis (LFA) is a non-intrusive method of measuring the 
 temperature rise of one surface of a specimen after excitation with a 
 laser pulse of its other surface. The main limitation of the LFA method is 
 its standard computer software, which assumes the dimensions of a bonded 
 component to be similar to those of the substrate, because it uses the 
 standard Parker’s formula dedicated for one-dimensional heat flow. In the 
 paper a special design of measured specimen was proposed, consisting of 
 two copper plates of different size joined with the sintered silver layer. 
 It was shown that heat properties of these specimens can also be measured 
 after modifying the LFA method. The authors adapted these specimens by 
 masking the false heat signal sourced from the uncovered plate area. 
 Another adaptation was introducing a correcting factor of the heat travel 
 distance, which was calculated with heat-flow simulations and placed into 
 the Parker’s formula. The heat-flow simulated data were compared with the 
 real LFA measurement results, which enabled estimation of the joint 
 properties, e.g. its porosity.
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			Abstract

			
				Accurate flatness measurement of silicon wafers is affected greatly by the 
 gravity-induced deflection (GID) of the wafers, especially for large and 
 thin wafers. The three-point-support method is a preferred method for the 
 measurement, in which the GID uniquely determined by the positions of the 
 supports could be calculated and subtracted. The accurate calculation of 
 GID is affected by the initial stress of the wafer and the positioning 
 errors of the supports. In this paper, a finite element model (FEM) 
 including the effect of initial stress was developed to calculate GID. The 
 influence of the initial stress of the wafer on GID calculation was 
 investigated and verified by experiment. A systematic study of the effects 
 of positioning errors of the support ball and the wafer on GID calculation 
 was conducted. The results showed that the effect of the initial stress 
 could not be neglected for ground wafers. The wafer positioning error and 
 the circumferential error of the support were the most influential factors 
 while the effect of the vertical positioning error was negligible in GID 
 calculation.
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			Abstract

			
				This paper presents an algorithm for restoring telescope images corrupted 
 by turbulence effects and readout noise of a telescope system in order to 
 determine centroid positions of stars, especially the position of a 
 reference star. A computation method employing an accurate centroid 
 estimation algorithm reconstructing a point spread function (PSF) from the 
 recorded astronomical images has been used. Minimisation of turbulence 
 effects and telescope control system noise in long exposure images 
 acquired and recorded by the ground telescope is proposed. As a solution 
 of the distortion error a minimisation signal is dedicated to GoTo 
 calibration procedures built in control mechanisms of the 
 electromechanical telescope system. The proposed method has been verified 
 in the Matlab environment for real deep sky images recorded by the ground 
 telescope system.
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			Abstract

			
				This paper presents experimental observation of nonlinear vibrations in 
 the response of a flexible cantilever beam to transverse harmonic base 
 excitations around its flexural mode frequencies. In the experimental 
 setup, instead of manual control of the signal excitation frequency and 
 amplitude, a closed-loop vibration system is used to keep the excitation 
 amplitude constant during the frequency sweep and to increase confidence 
 in the experimental results. The experimental results show the presence of 
 the third mode in the response when varying the excitation frequency 
 around the fourth mode. The frequency-response curves, response spectrum 
 and Poincaré plots were used for characterization of nonlinear dynamic 
 behaviour of the beam.
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			Abstract

			
				The paper presents examinations of the surface of base concrete with a 3D 
 scanner. Two base concrete surfaces, differently prepared, were examined, 
 together with two measurement strategies: simple and fast 3D scanning and 
 partial scanning in selected areas corresponding to the device measurement 
 space. In order to complete the analysis of a concrete surface topography 
 an original Matlab-based program TAS (Topography Analysis and Simulation) 
 was developed for both 2D and 3D surface analyses. It enables data 
 processing, calculation of parameters, data visualization and digital 
 filtration.
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			Abstract

			
				Estimation of satellite three-axis attitude using only one sensor data 
 presents an interesting estimation problem. A flexible and mathematically 
 effective filter for solving the satellite three-axis attitude estimation 
 problem using two-axis magnetometer would be a challenging option for 
 space missions which are suffering from other attitude sensors failure. 
 Mostly, magnetometers are employed with other attitude sensors to resolve 
 attitude estimation. However, by designing a computationally efficient 
 discrete Kalman filter, full attitude estimation can profit by only 
 two-axis magnetometer observations. The method suggested solves the 
 problem of satellite attitude estimation using linear Kalman filter (LKF). 
 Firstly, all models are generated and then the designed scenario is 
 developed and evaluated with simulation results. The filter can achieve 
 10e-3 degree attitude accuracy or better on all three axes.
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			Abstract

			
				This paper focuses on the radio direction finding (DF) in multipath 
 environments. Based on the measurement results presented in the open 
 literature, the authors analyse the influence of environment transmission 
 properties on the spread of the signal reception angle. Parameters that 
 define these properties are rms delay and angle spreads. For these 
 parameters, the mutual relationship is determined. This relationship is 
 the basis for assessment of the required number of bearings that minimize 
 the influence of the environment on the accuracy of DF procedure. In the 
 presented analysis, the statistical properties of the signal reception 
 angle are approximated by the normal distribution. The number of bearings 
 versus the rms delay spread is presented as the main objective of this 
 paper. In addition, a methodology of the bearings’ spatial averaging that 
 provides better estimation of the reception angle is shown.
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			Abstract

			
				In this work, a fast 32-bit one-million-channel time interval spectrometer 
 is proposed based on field programmable gate arrays (FPGAs). The time 
 resolution is adjustable down to 3.33 ns (= T, the 
 digitization/discretization period) based on a prototype system hardware. 
 The system is capable to collect billions of time interval data arranged 
 in one million timing channels. This huge number of channels makes it an 
 ideal measuring tool for very short to very long time intervals of nuclear 
 particle detection systems. The data are stored and updated in a built-in 
 SRAM memory during the measuring process, and then transferred to the 
 computer. Two time-to-digital converters (TDCs) working in parallel are 
 implemented in the design to immune the system against loss of the first 
 short time interval events (namely below 10 ns considering the tests 
 performed on the prototype hardware platform of the system). Additionally, 
 the theory of multiple count loss effect is investigated analytically. 
 Using the Monte Carlo method, losses of counts up to 100 million events 
 per second (Meps) are calculated and the effective system dead time is 
 estimated by curve fitting of a non-extendable dead time model to the 
 results (τNE = 2.26 ns). An important dead time effect on a measured 
 random process is the distortion on the time spectrum; using the Monte 
 Carlo method this effect is also studied. The uncertainty of the system is 
 analysed experimentally. The standard deviation of the system is estimated 
 as ± 36.6 × T (T = 3.33 ns) for a one-second time interval test signal 
 (300 million T in the time interval).
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