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Figure 5 (a) Electrical coupling of the IIoT system
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𝑦 = 𝑎0 + 𝑎1𝑥 + 𝑎2𝑥
2 + 𝑎3𝑥

3 + 𝑎4𝑥
4 +⋯+ 𝑎𝑛𝑥

𝑛

𝒙1 = 𝒏1, 𝒏2, … , 𝒏𝒌
𝒙2 = 𝒏𝒌+1, 𝒏𝒌+2, … , 𝒏𝒑
.
.
.
𝒙𝒍 = 𝒏𝒒+1 𝒏𝒒+2 … 𝒏𝒎

Polynomial Approximation

The relationship between the input and output variables

corresponds to the firing angle 𝛼 and the angular velocity 𝜔 .
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𝑓 𝑥
= −57.22 + 1555.34𝑡 − 2333.95𝑡2 + 2099𝑡3 − 1279.41𝑡4 + 554.04𝑡5 − 174.38𝑡6 + 40.63𝑡7 − 7.13𝑡8 + 0.96𝑡9

− 0.1𝑡10 +⋯− 3.18𝑥10−18𝑡20
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The proposed system uses a single-phase motor, referring to the electrical coupling for control, the implementation allows to work properly

with motors of similar characteristics, also meets the objective allowing to control the motor through the configuration provided by the

algorithm and the control device interconnected to the IoT network.

Polynomials of different degrees are exposed in the work, in order to verify:

• The numerical method based on polynomial equivalents can approximate the physical model where the higher the degree of a

polynomial the better approximation to the real model curve is obtained.

• If a better appreciation of the dynamics of the system is desired, it can be represented by sectioning the phenomenon in time windows

for each voltage variation and obtain a polynomial approximation of lower degree.

Finally, future work will focus on working on the control of the three-phase motor, this will allow to keep the PLC module without costly

and irreversible modifications.
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