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Analysis and prediction of electromagnetic interference behavior level in
power distribution network of UAV positioning system
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Abstract: Power distribution network is the basic unit of unmanned aerial vehicle (UAV) positioning system,
but also the weak link of electromagnetic interference (EMI). The conduction coupling interference effect of power
distribution network (PDN) is the main cause of positioning system failure. To improve the accuracy of positioning
system sensitivity of electromagnetic interference prediction model, based on the Taylor series description method for
nonlinear systems, the Taylor series behavior level model coefficient is characterized as interference frequency related
function, thus a UAV positioning system PDN electromagnetic interference response prediction model is established,
which analyzes and predicts PDN’s nonlinear dc bias voltage under the circumstance of interference. The results show
that the Taylor series based PDN EMI response prediction model can accurately predict the nonlinear DC bias of PDN
under 250—400 MHz EMI, and the prediction error is within 3%.
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Fig. 6 Flow chart of EMI response test of PDN
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Table 1 Comparison between theoretical and measured values of EMI response in power distribution network

forward interference DC component DC component

power/dBm frequency/MHz measurement value/V predicted value/V crror/%
—36.7 250 3.29 3.2005 2.72
-33.2 250 3.26 3.2003 1.83
—30.1 250 3.19 3.1999 0.31
-38.0 310 3.13 3.1205 0.30
—34.9 310 3.17 3.1200 1.57
-31.3 310 3.06 3.1200 1.96
—38.3 400 2.98 2.9899 0.33
-37.5 400 2.98 2.9898 0.33
-394 400 2.99 2.9900 52%x107%
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