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Abstract: Aiming at evaluating and predicting rapidly and accu-
rately a high sensitivity receiver’s adaptability in complex elec-
tromagnetic environments, a novel testing and prediction
method based on dual-channel multi-frequency is proposed to
improve the traditional two-tone test. Firstly, two signal genera-
tors are used to generate signals at the radio frequency (RF) by
frequency scanning, and then a rapid measurement at the inter-
mediate frequency (IF) output port is carried out to obtain a huge
amount of sample data for the subsequent analysis. Secondly,
the IF output response data are modeled and analyzed to con-
struct the linear and nonlinear response constraint equations in
the frequency domain and prediction models in the power
domain, which provide the theoretical criteria for interpreting and
predicting electromagnetic susceptibility (EMS) of the receiver.
An experiment performed on a radar receiver confirms the relia-
bility of the method proposed in this paper. It shows that the
interference of each harmonic frequency and each order to the
receiver can be identified and predicted with the sensitivity
model. Based on this, fast and comprehensive evaluation and
prediction of the receiver’s EMS in complex environment can be
efficiently realized.

Keywords: electromagnetic susceptibility (EMS), receiver, dual-
channel multi-frequency, nonlinear response, frequency domain,
power domain.
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1. Introduction

The radio receiver is one of the most important devices of
a wireless transceiver system. In the complex electromag-
netic environment, especially large platforms or systems
such as aircraft, satellites, and high-speed railways, or
ships with dense high-power radiation sources and
numerous high-sensitivity receivers, multiple signals with
high power are usually coupled to the input port of the
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receivers [1—3]. These signals may cause linear and non-
linear effects and interference in the receiver on receiv-
ing paths [4,5]. Furthermore, these interferences can lead
to a series of electromagnetic compatibility (EMC) prob-
lems, such as narrowed effective reception bandwidth,
distorted signal waveform and image, time drifting, and
increased noise [6,7], leading to system performance
degradation or even malfunction. To solve EMC prob-
lems and improve the stability and reliability of large
platforms or systems, it is necessary to strictly control the
use of frequency equipment and improve receiver sensi-
tivity [8—11]. All of these require a comprehensive under-
standing of the adaptability of receivers to electromag-
netic environment [12—14].

Identifying all existing interference paths promptly and
predicting the potential influence accurately of the
receiver is a tough task [15,16]. The existing tools and
methods cannot effectively solve it. Using the traditional
two-tone test, only the third-order intermodulation distor-
tion [17—19] and other nonlinear immunity models with
limited frequency points in- or out-band of the receiver
[20—24] can be obtained. Due to the complex electromag-
netic environment surrounding the electronic equipment
on large platforms or in complex systems, signal compo-
nents with various frequencies and powers are likely to be
input to the receiver and cause more interference effects
[25]. Therefore, a sensitivity test should be carried out in
such an environment, simulating a sufficient number of
possible signals as test excitation signals [26]. Thus, it is
far from enough to obtain nonlinear characteristics with a
two-tone test for finite frequency points. Moreover, clas-
sical characteristics (frequency selectivity, third-order
intermodulation point, 1 dB compression point, spurious
free dynamic range, etc.) used to describe the nonlinea-
rity are insufficient for EMC analysis and prediction.
Therefore, comprehensive identification of receiver
parameters and scientific characterization of its sensiti-
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vity is necessary for effective assessment of the EMC
condition and prediction of the receiver system.

Aiming at the comprehensive, rapid, and accurate
interpretation and prediction of receiver electromagnetic
susceptibility (EMS), this paper proposes a method for
measuring and predicting receiver interference characte-
ristics and interference sensitivity using different fre-
quency combinations based on dual-channel multi-fre-
quency test method. In the following sections, the imple-
mentation process, data processing, and prediction model
of the proposed method are described in detail. In addi-

Receiver response measurement bench

tion, the feasibility and reliability of the proposed method
are verified by an experiment on a radar receiver.

2. System fundamental

In this section, the framework of the measurement and
analysis method is illustrated in detail. As shown in Fig. 1,
the measurement and forecast system contains two sub-
systems, one for measuring the response of the receiver,
and the other for data post-processing and prediction.
RF;, represents the input radio frequency (RF) and IF,,
represents the output intermediate frequency (IF).
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Fig. 1 Framework of measurement and prediction of the receiver EMS driven by two RF signals

2.1 Receiver response measurement bench

The subsystem of receiver response measurement bench
is mainly used to test the input and output signal of the
receiver. It comprises the signal generator, electrically
tunable filter, signal synthesizer, spectrometer, and
dynamometer. The equipment is connected by coaxial
and driven by control program on the computer. The
functions of each instrument or module in the measuring
system are listed below.

(1) The two signal generators are used to generate two
original excitation signals.

(il) The electrically tunable filters 1 and 2 work as
the narrow-band and band pass filter, under program con-
trol, which can adjust the center frequency to the fre-
quency generated by a corresponding signal generator.
Thus, the frequency purity of the signal source is well
ensured by filtering out the harmonic and clutter compo-
nents.

(iii) Considering that the band of test frequency is gene-

rally wide, the broadband signal synthesizer is chosen,
which is used to mix two original signals generated by
signal generators into one combined signal to excite the
receiver.

(iv) By coupling a small portion of the synthetic signal
at the output port of the broadband signal synthesizer,
spectrometer 1 is used to monitor the excitation signal
parameters (e.g. frequency, power, harmonic) to guaran-
tee that the signal characteristics satisfy test requirements.

(v) The electrically tunable filter 3 works as the band
pass filter. Its passband bandwidth is consistent with IF
bandwidth.

(vi) By coupling a small portion of the output signal
from the electrically tunable filter 3, the spectrometer 2 is
mainly used to monitor the frequency of IF output
response signal. Its monitoring bandwidth should be set
in consistent with the IF bandwidth of the receiver.

(vii) The dynamometer is used to measure the power of
the IF output response. The output data is recorded and
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stored in a computer.

Cooperating with the above devices, measurement with
control will be carried out in the following processes.

(1) Set the two independent signal generators with the
same frequency sweep range and sweep step and gene-
rate signals in frequency scanning.

(i1) Frequency combination scanning mode is shown in
Fig. 2. When time changes from 0 to #,, fix frequency of
signal generator 1 (freql) as f;, and gradually change fre-
quency of signal generator 2 (freq2) from f; to f,. At the
same time, record the power of IF output power P, each
time freq2 changes.
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Fig. 2 Schematic of dual-channel and multi-frequency signal scan-
ning
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(a) Even-order intermodulation response of the typical
single-frequency superheterodyne receiver

(iii) After signal generator 2 completes scanning at all
frequency points, signal generator 1 jumps to the next fre-
quency f, and keeps it. Then signal generator 2 opera-
tes frequency scanning again from f; to f,. P, at each fre-
quency point is recorded at the same time.

(iv) Continue steps the second and third until signal
generator 1 covers all frequency points set in the first step
from f; to f,.

2.2 Data post-processing analysis and prediction

This subsystem firstly interprets and discriminates the
interference response imbed in the measurement and test
result, i.e., the interpretation of the lines of similar colors
in the color graph (as shown in Fig.1). Then the nonli-
near response model is obtained by modeling the test data
at finite frequency points, which can be used to predict
the immunity of the receiver at continuous frequencies.

2.2.1 Interpretation and analysis of interference

response

Using the real-time test data stored in random access
memory (RAM), we can get the numerical matrix of P,
at each frequency combination point and plot the P,
numerical matrix. As shown in Fig. 1, by using the same
frequency scale for horizontal and vertical coordinates,
and calling “surf” function in Matlab function library to
render the IF response amplitude using different colors,
lines representing different interferences can be extracted.

As shown in Fig. 3, IF output response data is pre-
sented in the rectangular coordinate system with {f;, /;}
as the coordinate axes. The response frequency points
corresponding to the same interference path will be con-
nected in line. Different lines formed in Fig. 3 represent
different interference paths [27].

)
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(b) Interference response of single-frequency superheterodyne
receiver with adjustable RF amplifier
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(c) Interference response of single-frequency
superheterodyne receiver with mixer
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(d) Interference response of direct conversion receiver

Fig. 3 IF interference response paths of a superheterodyne receiver

In order to interpret these lines, &, and &, are defined as
the harmonic orders of the two original signals f; and £,
k, as the harmonic order of the local oscillator signal f,,
ki, as the type of frequency conversion (k=1 represents
frequency up-conversion while k,=—1 represents fre-
quency down-conversion), and f;, as IF frequency [28].

For different types of superheterodyne receivers, the
parameters satisfy the following constraints.

Constraint 1  Single-superheterodyne receiver:

ki fi + ko fo = ko fy + kinc fint
kiky=0,%£1,%2,---
k,=0,1,2,--

ki = %1

min{lk| +|k,[} = 1

L = k| + [k,

Constraint 2 Secondary-superheterodyne receiver:

kifi ko fo = kg1 for + Ko foo + Kini fin
kik,=0,£1,%2,---

kg, =0,1,2,---

kg, =0,1,2,---

ki = £1

L = |ky| + |k,

min(L) =1

In addition to these constraints for a specific receiver,
there are special cases. In Fig. 3, assume that the angle
between any line and the abscissa is a, and the angle
between any line and the diagonal is S. The following
conclusions [28] can be drawn:

(1) Shown as Fig. 3(a)-Fig. 3(c), the horizontal lines
(k,=0) and the vertical lines (k,=0) correspond to spuri-

ous response paths of the main receiving channel. Other
lines correspond to intermodulation interference paths.

(i1) In Fig. 3, for lines satisfying —45° < <45° and
0° < a <90°, the signs of the harmonic orders of the two
test signals, k, and k,, are opposite.

(iii) For lines that cross the diagonal from the bottom
to the top (0°<pB<45°, 45 <a<90°), shown as
Fig. 3(d), there is k;> 0, k,< 0; otherwise, k< 0, k,> 0.

(iv) In Fig. 3(d), for the lines with 8=0°(a=45°), which
represent intermodulation paths, we have |k |=|k,| and
k1= —k,. For the lines above the diagonal, k;> 0; other-
wise, k;< 0.

(v) For lines satisfying 45°<B< 135° and 90°<a< 180°,
the signs of k; and k&, are both positive as shown in
Fig. 3(d).

2.2.2 Prediction of nonlinear interference response in
frequency and power domains

The existing dual-frequency test method only pays atten-
tion to the nonlinear response related to frequency. How-
ever, on the large platform or in complex system, the
majority of the devices are surrounded by the strong elec-
tromagnetic field, leading to the unexpected signals cou-
pled to the receiver input port of strong power [29], the
nonlinear effects of which should not be ignored, espe-
cially when the receiver selectivity is not ideal. There-
fore, modeling the receiver’s nonlinear sensitivity in the
frequency domain and power domain respectively is stu-
died in this subsection. By extracting the values on the
intermodulation paths from the IF response diagram and
mathematically analyzing them, the frequency constraint
equations [30] and the frequency-power fitting curve of
the interference response will be obtained.

The extraction process is shown in Fig. 4. Only two
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points on the line are needed to extract all measured va-
lues on an intermodulation path. After selecting one
point, the extraction software will get the coordinate of
that point. Similarly, by choosing another point on the
same line, the extraction software will get the data of all
points on the line determined by these two points. The
extracted data are composed of the frequency on the hori-
zontal axis, frequency on the vertical axis and measured
power distinguished by color.
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Fig. 4 Schematic of data extraction method on intermodulation
inference response
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The frequency constraint equation of the interference
response can be determined by image interpretation illus-
trated in Subsection 2.2.1. Here, the derivation of the pre-
diction model of the receiver output power is emphati-
cally introduced. The receiver sensitivity model, consists
of a nonlinear part and a linear part. The linear region is
determined by the linear amplifier and the IF filter, which
can be expressed as

Pout:Aim(f)'x(f) (1)

where x(f) is the input signal with frequency f and A;,(f)
is the linear part of the gain related to the frequency.

For the nonlinear part, considering nonlinear compo-
nents of ki, ky, k,y, and ky, orders, there is

kifi+kafo = kot for + kpp foo + Kine finn- )

It can be seen that f; and £, are independent, the nonli-
near output of ki,k,.k,, and k, can be written as the
function of f;:

Vi ko ki kg = ZAI A (3)
n=1
H= (kglfzgl + ko feo + Kine fint — ki f1) 'kz_l, @)

where A, is coefficient of each nonlinear order, and
ki, ky, kyi, and kp, are known for a specific order. The
sensitivity model of the receiver can thus be written as

Pf)utk2 ke = Aim (kimﬁm) : ZAI (fl)fln (5)

n=1

Combine the coefficients in (5) and there is

Pt =3 Ay (i fu) - A1 () £ =

n=1
DA () £ ©
n=1

Therefore, only AY***2(£) is required to be mea-
sured to establish the receiver sensitivity model in power
domain.

3. Experiment

To verify the proposed method, an experiment on a radar
receiver is performed to detect and predict its nonlinear
sensitivity. The structure of the receiving channel is
shown in Fig. 5.

RFJQQH port
Cmulator i F11te1

IF output

(a) Receiver photograph (b) Diagram of receiving channel

Fig. 5 Layout diagram of the radar receiver

As indicated by the arrow, the RF signal enters the
receiving channel through the circulator and then passes
through the filter into the down-conversion (DC) module.
Finally, the signal is transferred to IF and output.
The experiment is conducted under conditions listed in
Table 1.

Table 1 Key parameters of the radar receiver system

Parameter Value
Input frequency/MHz 2300-2400
Input power/dBm [=90, —60]
IF output frequency/MHz 45£15
The first IF/MHz 2180
The second IF/MHz 175
Output power/dBm [-30,—0]
Spur rejection for IF output/dB >60
Local suppression/dB >60




6 Journal of Systems Engineering and Electronics Vol. PP, No. 99, September 2023

The experiment setup of the receiver nonlinearity mea-
surement is shown in Fig. 6. Agilent E8267D signal gene-
rators generate the two original excitation signals. The
signals are then injected in combination into the receiver’s
RF receiving channel, mixed by broadband circuit com-
biner. Agilent E4447A spectrometer is used here to detect
the IF output power of the receiver. The Matlab program
controls the whole process, including frequency scanning,
IF output measurement, and data storage.

Fig. 6 Layout of the experiment of measuring the receiver nonli-
nearity

freq2/GHz

10 12 14 16 18 20 22
freql/GHz
(a) Tested with a frequency scanning step of 26 MHz
(two-dimensional)

Considering the in-band and out-band nonlinearity of
the receiver, we set the measurement frequency band as
1-3.5 GHz to obtain the model in the broadband range.
To guarantee data acquisition speed at the same time, the
frequency band from 1 GHz to 3.5 GHz is divided into
three parts, 1-2.3 GHz, 2.3-2.5 GHz, and 2.5-3.5 GHz.
Among them, 2.3—-2.5 GHz covers the receiver working
frequency, thus is called in-band frequency, and the other
two are called out-band frequencies. Because sensitivi-
ties of in-band and out-band frequencies are different,
at least measurement data in 1-2.3 GHz and 2.3—
2.5 GHz should be analyzed to draw the conclusion com-
pletely.

3.1 Analysis of frequency band 1-2.3 GHz

The sweep frequency range of two signal sources is set as
1-2.3 GHz, and the output power level of the signal
source is set as 5 dBm. Test results of IF response are
shown in Fig. 7. Fig. 7(a) corresponds to a signal scan-
ning step of 26 MHz, containing a total of 51x51 fre-
quency combinations.

freq2/GHz

10 12 14 16 18 20 22
freql/GHz
(b) Tested with a frequency scanning step of 10 MHz
(two-dimensional)

(c) Tested with a frequency scanning step of 26 MHz
(three-dimensional)

(d) Tested with a frequency scanning step of 10 MHz
(three-dimensional)

Fig. 7 Tested IF out-band output response in two-dimension and three-dimension
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We select five main frequency response lines. The fre-
quency constraint equation and intermodulation order

corresponding to each line is obtained by data extraction
and post-processing, as detailed in Table 2.

Table 2  Characteristics of interference lines and corresponding frequency constraint equations of the tested secondary-superheterodyne
receiver with input signal frequency 1-2.3 GHz
Line k k, L ke ke fin’MHz Constraint equation
©) 1 2 1 3 49 freq2=—1xfreq1+2416
@ 2 -1 3 0 3 59 freq2=0.5xfreq1+1215
® -1 1 2 0 1 33 freq2=1xfreq1+208
@ 1 2 3 1 49 freq2=2xfreq1-2430
® —2 3 5 0 3 59 freq2=—0. 5xfreql+2332
From Table 2, once the input frequency is determined,
. L y=Te—085x""—1.1e—074x°+7.4e—065x*—3e—
the interference caused by all combinations of frequen- 055x7+8e—046x—1.4e—036x°+1.8e—02Tx'—
cies falling into the IF operating band can be characte- 1.5e-018x*+8.3e~010x*~027x+3.9¢+007
rized by image interpretation. We can see that the inter- '
ference effect caused by the combined frequencies can be £
represented by the frequency constraint equation. Based =
on the frequency constraint equation, the interfe- =
rence caused by each harmonic frequency and each order g
can be determined at a certain input frequency, thus faci-
litating a comprehensive understanding of the receiver’s 60— — e T
. o epe 1.0 1.1 1.2 1.3 14 15 1.6 1.7 1.8 1.9 2.0 2.1
electromagnetic susceptibility. freq1/GHz
As shown in Fig. 7(b) and Fig. 7(d), output response is —: Envelope formed by measurement data with scanning

detected in the same frequency band as in Fig. 7(a) and
Fig. 7(c), but with a smaller signal source scanning step
as 10 MHz, composed of a total of 131x131 frequency
combinations. Comparing the main lines of frequency
response, we can see that the response paths of larger
frequency step and smaller step are consistent. Therefore,
the data extracted with a large scanning step can be used
for sensitivity modeling and prediction, which will
shorten the time for sampling and modeling sig-
nificantly.

Choosing line 3 and line ®) in Fig. 7(a) with different
colors meaning that with different output power levels as
the examples, the interference prediction models in power
domain are established by polynomial curve fitting,
shown in Fig. 8 and Fig. 9 respectively. That is to say,
taking the signal frequency as the independent variable x
of the polynomial, we can obtain the IF output power y of
the signal at the corresponding frequency.

According to the sensitivity threshold of the receiver,
the value of output power on the prediction curve can be
used as the criterion of whether the receiver will be inter-
fered [31]. In order to verify the credibility of the model,
the fitted prediction curve and test data with a smaller
scanning step (10 MHz) are both plotted in the same fi-
gure, showing good coincidence between them besides
inconsistency in some small frequency parts.

step 26 MHz;
------- : Prediction curve fit by data with scanning step 26 MHz;
- : Dense measurement data with scanning step 10 MHz.

Fig. 8 IF output response prediction curve corresponding to line @
in Fig. 7

y=2e-086x'-3.1e—076x"+2.1e—066x"—8.4e—
057x7+2.1e—047x°-3.5e—038x°+3.9e—029x*—
2.7e—020x*+1.2e—011x>-0.002 4x+1.1e+005

-10 LR

Amplitude/dBm

[ —— O

_70 1 1 1 1
10 12 14 16 18 20 22 24

freql/GHz

- Envelope formed by measurement data with scanning
step 26 MHz;

--: Prediction curve fit by data with scanning step 26 MHz;

+ : Dense measurement data with scanning step 10 MHz.

Fig. 9 IF output response prediction curve corresponding to line ®
in Fig. 7

In Fig. 8, differences between prediction models and
measurement data appear around 1.2 GHz. This is
because several response lines intersect at these frequen-
cies, and the measurement data reflects all of the nonli-
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near output components while the prediction model is
established only for line 3). At the same time, two lines
are orthogonal at 1.2 GHz, resulting from the RF
response of the signal harmonic which is not ideally sup-
pressed due to limited equipment conditions. Similar phe-
nomenon exists in Fig. 9.

Despite this, models on the two lines with different
harmonic and output power show good consistency over-
all. Therefore, the interference in the continuous fre-
quency to the receiver can be well predicted by carrying
out tests and modeling at discrete frequency points with
the proposed approach.

freq2/GHz
)
~
S

2.35 2.40 2.45
freql/GHz
(a) Tested with a frequency scanning step of 5 MHz
(two-dimensional)

P, /dBm

. 2.5
24
read e

2323

(c) Tested with a frequency scanning step of 5 MHz
(three-dimensional)

3.2 Analysis of frequency band 2.3-2.5 GHz

Similar to measurement on out-band frequency, we set
the sweep frequency band of two signal sources as
2.31-2.49 GHz, and the output power level of the signal
soure as —20 dBm. Test results of IF response of in-band
frequency are shown in Fig. 10. Data used for modeling
is obtained with a signal scanning step of 5 MHz, con-
taining a total of 37%37 frequency combinations, and data
for validation is obtained with a scanning step of
3 MHz, containing a total of 61x61 frequency combina-
tions.

2.45

2.40

freq2/GHz

235H

2.35 2.40 2.45
freq1/GHz
(b) Tested with a frequency scanning step of 3 MHz
(two-dimensional)

P, /dBm

2.5

2.4
(teQ“GBI

(d) Tested with a frequency scanning step of 3 MHz
(three-dimensional)

2323

Fig. 10 Tested IF in-band output response in two-dimension and three-dimension

The cross region in Fig. 10 is where the linear res-
ponse of the receiver is the strongest. In addition some
nonlinear response lines in measurement data are
observed.

Similar to Subsection 3.1, measurement data recorded

with larger frequency step 5 MHz is analyzed to estab-
lish the prediction model. The four lines marked in
Fig. 10(a) is processed to determine the harmonic orders
and frequency constraints. The results are listed in
Table 3.

Table 3 Characteristics of interference lines and corresponding frequency constraint equations of the tested secondary-superheterodyne

receiver with input signal frequency 2.3-2.5 GHz.

Line k k, L ki k., fi/MHz Constraint equation
@® -3 3 6 0 1 55 freq2=2xfreq1—2350
@ -2 3 5 1 1 45 freq2=freq1
® 0 1 1 1 3 47 freq2=0.5xfreq1+1285
@ -3 3 6 0 1 35 freq2=—freq1+4 720
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Corresponding to line @) and line ® in Fig. 10(a), the
interference prediction models in power domain are
established by polynomialcurve fitting, shown in Fig. 11
and Fig. 12 respectively.

y=T7.7e—072x°+5.9e-063x*~1.7¢—051x7+1.9e—04 1x—
1e—031x°+3.2e—022x*—6.4e—013x*+0.000 78x’—
205.5er005x+1 7e+004

Amplitude/dBm

2.322.342.362.382.40 2.42 2.44 2.46 2.48 2.50
freql/GHz
—: Envelope formed by measurement data with scanning
step 5 MHz;
------- : Prediction curve fit by data with scanning step 5 MHz;
- : Dense measurement data with scanning step 3 MHz.

Fig.11 IF output response prediction curve corresponding to line @
in Fig. 10

1=6.9¢—072x°—1.2e-061x3-8.7e—052x"-3.4e—042x"+
6.8e—033x°-3.8e—024x*—1.3e—014x>+3.3e—005x*—
203. 1x+004x+1.1e+013

10}

0F
-10}
_20 L
=30} {°°
—40}}
~50 }
—60 [
~70

Amplitude/dBm

O H 1 1 1 1 1 1 1 1 1
2.302.322.342.362.382.402.422.442.462.48 2.50
freql/GHz

—: Envelope formed by measurement data with scanning
step 5 MHz;
~~~~~~~ : Prediction curve fit by data with scanning step 5 MHz;
- : Dense measurement data with scanning step 3 MHz.

Fig.12 IF output response prediction curve corresponding to line @
in Fig. 10

In the work band, IF response of the working signals
takes a major part, resulting in a relatively gentle in-band
output. As shown in Fig. 11 and Fig. 12, the fitted predic-
tion curves meet well with the measurement data.

Therefore, based on the frequency constraint equation
of the transmission channel and the curve fitting equation
in power domain, we can predict which harmonic order
and how strong the power is will interfere the receiver.
This will provide strong support for frequency allocation
and spectrum management of the receiver.

4. Conclusions

Theoretical analysis and experiments show that, com-
pared with existing methods in literature, the proposed
method has advantages in the following three aspects.

(i) Test excitation signal with various frequency com-
binations generated by dual channel and the scanning fre-
quency method with large frequency step make it be able
to quickly obtain comprehensive receiver immunity cha-
racteristic parameters of sample data and rapidly detect
all kinds of new frequency components formed at the port
of the receiver (or module), which assists us to trace the
interference process.

(i) All parameters of useful signals and parameters
related to nonlinear effects can be detected, identified,
and measured quickly.

(iii) The frequency constraint of the receiver in the
continuous frequency band are modeled with the mea-
sured data at discrete, finite frequency points obtained by
large-step scanning. Its accuracy has been verified by
comparing with the stepwise accurate frequency measure-
ment. Furthermore, the prediction models can effectively
determine whether the input signal will interfere with the
receiver under a certain interference path from the power
domain, thus realizing the prediction of the interference
characteristics in the continuous frequency range by the
discrete measurement data of finite frequency points.

In conclusion, the method proposed in this paper works
effectively and efficiently in the acquisition of receiver
interference response data, interpretation of interference
types and related parameters, and prediction of interfe-
rence sensitivity under complex electromagnetic environ-
ment, making it competitive to replace the conventional
method based on human experience. Thus, the proposed
method can greatly improve the accuracy and efficiency
of analyzing and solving electromagnetic interference
problems, which will have guiding significance for the
measurement, analysis, and prediction of EMC of large
platforms.
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