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Application of Moving Least Squares to Multi-sensors Data Reconstruction
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Abstract
problem of nonlinear reconstruction of multi-functional sensor with a view that least squares (LS) are restricted in global

In this paper, a novel numerical solution method, moving least squares (MLS), is employed to solve the

regression. Through studying the construction method and characters of interpolated function, basis function and weight
function are selected reasonably to obtain the coefficients in trial function, and the reconstructed value of input signals
is acquired. This paper presents an analysis of the effects of the parameters in MLS, such as the dimensions of basis
function, the number of points in the support domain, and the coefficient of weight function. Comparisons are made
between LS and MLS reconstruction data, whose relative errors are smaller than 15.3% and 1.03%, respectively. The
results demonstrate that MLS is suitable for nonlinear regression of curves. Additionally, more points in the support
domain or higher dimensions of basis function will greatly increase the reconstructed accuracy.
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Table 1 The reconstructed error of variable z with the methods of LS and MLS
ik Az W Ay M x M LS LS LS A%} x M MLS MLS #i4 MLS %y
HRMH B MH FHE Aotz 1w (%) EHE Y5 2 1w (%)
1 0.8600 0.5400 0.8722 1.22x102 1.42 0.8619 1.90x10-3 0. 221
2 0. 2200 0.1800 0. 2174 2.58x1073 1.17 0.2206 6.46x10~* 0.294
3 0.5300 0.6100 0.5338 3.78x1073 0.714 0.5300 1.93x10-° 0.00365
4 0.1800 0.4200 0.1731 6.95x10~2 3.86 0.1790 9.92x10~* 0.551
5 0.3000 0.7000 0.3231 2.31x1072 7.71 0.3031 3.09%x10~32 1.03
6 0.4600 0.2500 0.4316 2.84x1072 6.17 0.4594 5.70x10~* 0.124
7 0.6600 0.7800 0.6644 4.40x1073 0. 667 0.6587 1.33x1073 0. 202
8 0.3500 0.9000 0.4037 5.37x1072 15.3 0.3493 6.86x10~4 0.196
9 0.9000 0.9000 0.8917 8.31x1073 0.923 0.9017 1.74x10-3 0. 193
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