
Conclusions: Panteleev’s corrective filtering proposed in [2] for Chandler excitation reconstruction is

a regularizing algorithm, converging to exact solution when the noise tends to zero, giving the

unbiased solution, since the filter is centered at the CW frequency. It implements the generalized

selection principle of Tikhonov [1] and the optimal parameter (half-width of the filter) value f0~1/25

year-1 is selected in accordance with the generalized uncertainty principle [1].
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Filtered Chandler Wobble

Non-regularized and regularized solutions

Polar motion X

Left panel: Chandler wobble obtained for the modeled excitation with 

error-in-operator (changes in parameters fc=1/T and Q)

right: reconstructed excitations for that cases, but with T=433, Q=100

Abstract: We use Panteleev’s filtering to extract Chandler wobble (CW) of the Earth’s pole. Modelling demonstrates, that it can be extracted from the 50 mas noise with ~1.5% precision. If Euler-Liouville

equation gives direct operator, to get the excitation of the resonant CW we need to apply inverse operator. Quite a small excitation maintains resonant Chandler wobble. Thus its recovery is an ill-posed inverse

problem. According to Tikhonov [1], regularizing algorithm should converge to the exact solution and give unbiased solution when the observational noise and operator error tend to zero. Panteleev’s filtering

can be used as a stabilizer, which helps to reject high and low frequencies in spectral domain, where direct operator amplitude response is small. For excitation we obtain the one-parametric family of solutions,

with a filter width as parameter. Using the model of the Chandler excitation, modifying operator and noise, we show, that the optimal filter parameter is f0~1/25 year-1 [2].
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with noises 𝜎𝑛𝑜𝑖𝑠𝑒 for different filter half-widths f0,
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Euler-Liouville equation:

Panteleev’s band-pass filter 

We generated annual signal with amplitude

100 mas and CW of 150 mas amplitude,

added them together and superimposed white

noise of amplitude a.

CW filtering error is given in the table below:

𝑝(t) 𝜒(𝑡)

direct operator:

𝑊𝑐𝑜𝑟𝑟 𝜔 =
𝐿ℎ(2𝜋𝑓)

𝑊 𝜔

Panteleev’s corrective

filter

𝐴𝜒 − 𝑝
∗
~1 𝑚𝑎𝑠

1/f0 1/f0

generalized uncertainty:

f0

fc

Chandler wobble

Annual

wobble

𝑝(t) 𝜒(𝑡)

𝜒(𝑡)

𝑝(t)

𝜒(𝑡)


