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Orthogonal Frequency Division Multiplexing (OFDM) technology has become widespread in civil and
military radio systems, especially in channels with frequency selective fading. Due to the large number
of OFDM signal schemes, an urgent task for modern radio monitoring systems is development of methods
and algorithms for detecting such signals that will be stable in the uncertainty of OFDM signal structure
and electromagnetic environment. At the stage of detection, the characteristic feature of OFDM signal is
presence of frequency channels in its spectrum envelope. In this research, an algorithm for detecting an
OFDM signal in the frequency domain and for estimating the number of frequency channels and duration
of the interval of orthogonality was developed. To make a decision whether signal is present in realization
of the normalized to the energy spectrum, its variation was used. This approach avoids estimating noise
power. In case of signal samples detecting spectrum is double-smoothed using moving average. This provides
better smoothing than with a single long window. Thereafter, double thresholding is performed. The second
threshold is calculated using samples that have not exceeded the first threshold. Samples that have exceeded
the second threshold are considered signal. Next, a search is made for occupied frequencies with a given
bandwidth. The samples located in this band are re-smoothed and give spectrum trend, which is used
as a threshold to determine the boundaries of frequency channels. OFDM signal is considered detected if
equidistant frequency channels were found. After that, duration of the interval of orthogonality is calculated.
The proposed method requires a slight complication of the spectral analysis procedure based on the fast
Fourier transform. Proposed method can be used for improving broadband radio monitoring systems and
provide practically simultaneously implementation procedure of OFDM signal detection-recognition.
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Introduction

Nowadays using Orthogonal Frequency Division
Multiplexing (OFDM) technology has become wi-
despread in civil and military radio systems, especi-
ally in multipath channels, as it solves the problem
of frequency selective fading and interference. This
technology effectively uses frequency band and main-
tains a high speed information transfer [1]. OFDM is
most often used in digital television (DVB) and di-
gital radio (DAB), wireless communication standards
LTE, WiMAX, Wi-Fi, WLAN, radar, software-
defined radio, video transmission from unmanned aeri-
al vehicles. Therefore, one of the main trends of
modern radio monitoring is OFDM signal detecti-
on and its parameters estimation at low signal-to-
noise ratio (SNR) and in frequency selective envi-
ronment. Taking into account the variety of OFDM
schemes, the urgent task is developing methods and
algorithms for detecting such signals that will be

stable in uncertainty of OFDM signal structure and
electromagnetic environment.

1 Review of related works

The complexity of OFDM signal structure requires
applying of non-standard approaches in solving radio
monitoring problems. Therefore, in the scientific works
of recent years, research of methods and algorithms for
OFDM signals detecting and its parameters estimation
are given considerable attention.

The largest group of detection methods is based
on cyclostationary analysis [2–10]. These methods use
peaks of cyclic autocorrelation function (ACF) as
important features of OFDM signal, which are associ-
ated with the presence of guard interval and pilot
tones. Sum of the cyclic ACF peaks, its maximum value
or the ratio of the number of peaks with the same
distance between them to the total number of peaks
are most often chosen as test statistics. Threshold is
defined as average value of the cyclic ACF for noise.
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For these methods, increasing integration time provides
increasing probability of detection by reducing noise
variance. With decreasing duration of guard interval
of OFDM signal detection characteristics deteriorate.
Time window duration for analysis must be at least the
duration of the OFDM symbol. Correlation detector
works better than the energy one in channels with
fading. In [11] to detect OFDM signals without a cyclic
prefix, it is proposed to use energy ACF, which is
insensitive to phase and frequency shifts.

In [12] it was proposed to perform a test for
normality over the received signal and in case of a
positive result perform a test for cyclostationarity. If
process is cyclostationary, it is considered to be an
OFDM signal and then number of subcarriers, symbol
duration and cyclic prefix are estimated.

In [13] statistics derived from the second-order
cyclic cumulant ratio for the time and frequency-time
domains are used to recognize OFDM from a single-
carrier signal. To solve this problem, it is proposed
in [14] to analyze the pseudo-inverse spectrum. Test
statistic in this case is ratio of periodic peaks sum to
the sum of average values between these peaks.

There are also hybrid OFDM detection schemes,
which consist of energy and cyclostationary detectors
[15]. With a known value of the noise variance energy
detector provides a higher detecting probability of
OFDM than cyclostationary, and if it is inaccurate,
it is advisable to use the latter.

To detect OFDM signals in time domain, a method
that uses asymmetry and excess was proposed in [16]. A
priori signal info is not required, but noise power is used
to form threshold. Average value of excess absolute
values for several OFDM symbols is chosen as test
statistic.

In [17] it was proposed to use cepstrum estimates
for characteristic features, which have 1-2 peaks for
OFDM signal. Difference between maximum value of
cepstrum and maximum value of its sidelobe was used
as test statistic. Number of OFDM channels can be
estimated by abscissa value of the cepstrum central
peak.

In most of the considered methods, detection of
OFDM signal is performed at the background of white
noise, and value of threshold depends on the unknown
value of its variance. However, in practice, narrowband
signals fall into the analyzed frequency band and
channel frequency characteristic changes in time. Also
proposed methods often require implementation of
complex signal transforms, but in the vast majority
of software and hardware for radio monitoring as a
basic signal transform fast Fourier transform (FFT)
is usually used. Therefore improvement of methods for
automatic detection and estimation of multifrequency
multiphase signals parameters for modern radio moni-

toring systems based on spectrum analysis in a complex
electromagnetic environment is an urgent task.

2 Purpose and objectives of

research

The aim of this paper is to provide the ability to
automatically detect and estimate OFDM signal main
parameters in a complex electromagnetic environment.

3 Model of received OFDM

signal

OFDM technology is a modulation scheme that
uses a large number of closely spaced orthogonal carri-
ers. Each carrier is modulated according to the usual
modulation scheme at a low symbol rate maintaining
total data rate, as in conventional schemes on one carri-
er in the same bandwidth. Low symbol rate allows us
to use a guard interval and work with time delays and
eliminate inter-symbol interference between carriers, as
well as provides time and frequency synchronization.
Amplitude and initial phase of each modulated tone
depends on information bits it carries.

Data transmission based on OFDM technology
is performed using frames. Each frame consists of
a preamble and a number of OFDM data symbols.
Before the start of the OFDM frame zero symbols
(without power transmission) can be transmitted to
estimate noise, interference levels and coarse timing [1].
Preamble consists of several parts and is designed to
detect start of the frame, automatic gain control, time
synchronization, shift of carrier frequency and channel
characteristic estimation. Preamble also carries values
of coding rate, packet length and type of modulation.

Pilot tones with a known structure are used
to capture phase and equalize channel frequency
characteristic. To eliminate Doppler effect, several
carriers may not be modulated, and adjacent carriers
leave zeros for easier selection of pilots. Continuous
pilotes are transmitted at constant frequencies in each
OFDM symbol, and distributed - uniformly over time
and frequency.

Some signals use virtual carrier (carrier pass in the
center of the spectrum). Power of pilot tones is usually
higher than that of information carriers. Schematic
structure of OFDM signal in time-frequency plane is
shown in Fig. 1.

Data carriers can be grouped into logical channels.
Each channel can have different modulation, power
and encoding. Also, depending on signal propagation
environment it is possible to use different modulation
schemes for different carriers.
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Fig. 1. OFDM signal structure in time-frequency domain

Important parameters of OFDM signal that can be
used for its detection include:

duration of interval of orthogonality (integration)
𝑇𝑑 =𝑁/𝑓𝑠, where 𝑁 – FFT length, 𝑓𝑠 – symbol rate;

duration of guard interval 𝑇𝑔;

OFDM symbol duration 𝑇𝑠 = 𝑇𝑑 + 𝑇𝑔;

number of information 𝑁𝑑, pilot 𝑁𝑝𝑐 and guard
(virtual) tones 𝑁𝑔𝑐;

FFT length 𝑁 =𝑁𝑑 + 𝑁𝑝𝑐 + 𝑁𝑔𝑐;

carriers spacing − ∆𝑓 = 1/𝑇𝑑.

Unknown characteristics of OFDM signal that
complicate its detection are structure of frames and
preamble, scheme and structure of pilot tones.

Model of sample of OFDM symbol 𝑠𝑛 in time
domain can be represented as follows [1]:

𝑠𝑛 =

⎧⎪⎪⎨⎪⎪⎩
1

𝑁

𝑁−1∑︁
𝑘=0

𝑑𝑘e𝑗2𝜋
𝑘𝑛
𝑁 , 𝑘 = 0, 1, . . . , 𝑁 − 1

𝑠 (𝑁 + 𝑘) , 𝑘 = −𝑁𝑔, . . . ,−1

, (1)

where 𝑑𝑘 =𝑎𝑘+𝑗𝑏𝑘 – complex data symbol; 𝑁𝑔 – length
of guard interval in samples.

According to the signal generation rule, it is obvious
that in time domain its value at each moment will
be a random variable with an approximately normal
distribution.

For each communication standard structure of
preamble and frames can differ significantly. Therefore,
for detection of unknown OFDM signal, only specific
and stable for that communication technology features
should be used. In [18] it was shown that as such a
feature of OFDM signal at the stage of detection can be
considered its ripple spectrum shape due to frequency
channels.

Let’s assume following electronic environment for
our research:

- analyzed signal mixture contains an unknown
number of narrowband and OFDM signals;

- noise power is unknown, but in the analyzed
frequency band it practically unchanged;

- bandwidth OFDM signal in analyzed frequency
band is much larger than the spectrum width of other
signals and their spectra do not overlap;

- a priori information about carrier frequencies
and modulation parameters of all components of the
received mixture are unknown.

Further received signal 𝑥(𝑡) will be considered as
follows:

𝑥 (𝑡)=𝑠 (𝑡) * ℎ (𝑡) +

𝐽∑︁
𝑗=1

𝑠𝑗 (𝑓𝑗 , ∆𝑓𝑗 , 𝑡) + 𝜉 (𝑡) , (2)

where 𝑠(𝑡) − OFDM signal;
ℎ(𝑡) – channel impulse response;
𝑓𝑗 ,∆𝑓𝑗 – carrier frequency and bandwidth of 𝑗-th

narrowband signal;
𝜉(𝑡) – white zero-mean Gaussian noise.
Channel impulse response can be described by the

following expression:

ℎ =

𝑁𝑟∑︁
𝑖=1

(𝑎𝑖 + 𝑗𝑏𝑖), (3)

where 𝑁𝑟 – uniformly distributed in range [3, 9]
random value that corresponds to the number of signal
propagation paths; 𝑎, 𝑏 – coefficients with a standard
normal distribution.

4 Methodology of OFDM

detection based on smoothed

spectrum analysis

According with the recommendations described in
[19] for the detection and external parameters of
OFDM signal estimation, it is advisable to use methods
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based on the calculation of power spectral density
(PSD) and spectrum shape estimation.

A characteristic feature of OFDM signal is presence
of frequency channels in the envelope of its spectrum.

With a relatively long duration of the guard
interval, there will be clearly visible frequency carri-
ers in signal spectrum and it is possible to estimate
their number, spacing between them and calculate
the duration of interval of orthogonality. In [20] it
was shown that at large integration intervals and hi-
gh resolution of FFT (preferably 0,1∆𝑓), the number
of frequency channels can be determined by spectral
estimates.

In fig. 2 an algorithm for OFDM signal detection
in frequency domain based on presence of equidistant
frequency channels is shown. In block 1 are entered
values of FFT length 𝑁𝐹𝐹𝑇 , number of averaging
FFT realizations 𝑅, vector of moving average window
lengths w = {w1, w2, w3}, ∆𝐹𝑚𝑎𝑥 – maximum value
of frequency spacing between individual frequency
components, at which they are considered one signal,
threshold values of the spectrum width ∆𝐹𝑡𝑟 and the
decisive statistics 𝑄𝑡𝑟, samples of received signal 𝑥[𝑛].

In block 2 sum of squares of 𝑅 FFT modules
is calculated. To avoid estimation the unknown noi-
se power, in block 3 normalization of the vector of
frequency samples to energy is implemented.

To decide whether the signal samples are present in
calculated PSD we use some test statistic. In [21] it was
shown that variation is the most effective one. Value
of variation 𝑄 for vector 𝑍 is calculated in block 4.
When calculated value of 𝑄 exceeds a certain threshold
value 𝑄𝑡𝑟 (block 5) processing of the PSD vector
continues. Otherwise, next fragment of received signal
is under processing. Since OFDM signal during such
processing usually takes a large number of adjacent
frequency samples value of 𝑄𝑡𝑟 should be chosen at
the level of 1,05/𝑁𝐹𝐹𝑇 . In block 6 PSD is smoothed
by double application of moving average using windows
w1 and w2 with a length of about 0,002𝑁𝐹𝐹𝑇 each.
This approach provides better smoothing than with a
single long window. In block 7 an energy normalization
operation, similar to the normalization considered in
block 3, is performed.

To separate signal and noise samples, double
thresholding of vector 𝑌 is performed. In the case
of processing a complex signal, the first threshold is
calculated by the following expression:

𝑇1 =
1

𝑁𝐹𝐹𝑇

(︂
1 +

6√
𝑅w1

)︂
. (4)

If there are several signals in analyzed frequency
band with different power levels, some weak signals
may not exceed this threshold and will be missed.
Therefore, the second threshold is calculated:

𝑇2 =

∑︀
𝑁𝑛

𝑍𝑛

𝑁𝑛

(︂
1 +

6√
𝑅w1

)︂
, (5)

where 𝑍𝑛 – samples below 𝑇1 threshold, 𝑁𝑛 – their
number.
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Fig. 2. Scheme of OFDM signal detection in frequency
domain (МА – moving average)

Frequency samples that exceed threshold 𝑇2 are
considered as signal and in block 9 procedure of
calculating frequency limits of occupied frequencies is
implemented. If spacing between some adjacent regions
of the spectrum is less than ∆𝐹𝑚𝑎𝑥, then these regions
are combined. In those frequency bands whose width
∆𝐹𝑖 exceeds threshold value ∆𝐹𝑡𝑟, frequency channels
of OFDM signal are searched. For this purpose, in
block 11 selected frequency samples are smoothed using
moving average with a window length w3 ≈ 0, 02𝑁𝐹𝐹𝑇 .
This makes it possible to find signal spectrum trend
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(Fig. 3) and use it as threshold to determine boundaries
of frequency channels in frequency-selective channel.
OFDM signal is considered to be detected if equidistant
frequency channels are found in frequency band ∆𝐹𝑖:
variation of measured values of the central frequencies
of channels do not exceed 0,5. In the case of deciding
to detect OFDM signal in block 14 value of the interval
of orthogonality 𝑇𝑑 is calculated as:

𝑇𝑑 =
𝑁𝐹𝐹𝑇

𝐹𝑠∆𝑓
, (6)

where 𝐹𝑠 – sampling rate; ∆𝑓 –carriers spacing.
Fig. 3 shows visualization of OFDM signal process-

ing results for different types of channels in accordance
with the steps proposed in Fig. 2 algorithm at
𝑁𝐹𝐹𝑇=2

16, 𝑅 = 6 and 𝐹𝑠 = 50MHz. SNR for both
cases was -6 dB. To the right and left of the spectrum
of OFDM signal are narrowband signals. Duration of
the guard interval was a quarter of the duration of
OFDM symbol and number of frequency channels was
25. Analyzing obtained results we can assume that
FFT length during signal generation is 32. Measured
carriers spacing is about 312 kHz, which means that the
interval of orthogonality is about 3,2𝜇𝑠 and duration
of the information symbol is 0,1𝜇𝑠.

(a)

(b)

Fig. 3. Visualization of OFDM processing in fading free
channel (a) and in frequency-selective channel (b)

Shown in Fig. 3a spectrum corresponds to the case
of a fading free channel or a channel that is stati-
onary for one OFDM symbol. For large FFT lengths

(tens of thousands), non-uniformity of the frequency
characteristic of the time-varying channel is averaged
using several FFT realizations. Fig. 3b corresponds
to the case of a frequency-selective channel that is
stationary within at least one FFT window.

Small values of averaged spectra 𝑅 improves
accuracy of determining OFDM signal start but deteri-
orate accuracy of determining boundaries of frequency
channels, especially at low SNR and reduce information
rate updating in the analyzed band. However 𝑅 is
mostly determined not by SNR but by the need to
accumulate a sufficient number of frequency samples
to detect frequency channels. In order for sufficiently
appearing of frequency channels, length of the sequence
of time samples to be analyzed must contain hundreds
or thousands of OFDM symbols.

If in result of the algorithm (Fig. 2) implementation
frequency channels are not detected, it is advisable
to perform correlation analysis in a given frequency
bandwidth ∆𝐹𝑖. This approach will increase SNR and
reject narrowband signals that fall into the band of the
receiver. Correlation processing can also be performed
after block 10 in parallel with the search for frequency
channels. In addition, obtained value of the duration
of the interval of orthogonality can greatly simplify
correlation processing.

5 Simulation results

Efficiency of the developed method was checked
by the method of statistical modeling. OFDM sig-
nal parameters were selected as follows: number of
frequency channels (including 5 pilot tones) – 25,
information symbol duration – 𝜏𝑠 = 0,1 𝜇𝑠, data
modulation – Quadrature Amplitude Modulation,
sampling rate – 𝐹𝑠 = 50MHz. Length of the guard
interval during experiment varied from 1/4 to 1/32
of the length of OFDM symbol. Positions of pilots:
equidistant for one pilot carrier per OFDM symbol
with a time offset of three symbols.

Effect of signal propagation was modeled by add-
ing white Gaussian noise and frequency-selective fad-
ing. SNR value varied from -13 dB to 10 dB. Channel
complex impulse response was modeled according to
expression (3). When testing the algorithm for OFDM
detection signal was considered detected if at least 80%
of frequency channels are detected.

Fig. 4a shows detection curves of OFDM signal in
fading channel for different FFT lengths and number
of accumulated implementations 𝑅. Guard interval was
a quarter of the length of the OFDM symbol. Relative
error in estimating number of frequency channels 𝜀𝑁 as
a function of SNR at 𝑅 = 1 is shown in Fig. 4b. At high
SNR 𝜀𝑁 does not depend on FFT length. For𝑅=6 𝜀𝑁
decreases in 4-8 times.
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(a)

(b)

Fig. 4. Detection curves for OFDM signal (a) and
relative error of frequency channels estimated number

via SNR (b)

In expression (6) there is no number of frequency
channels. Therefore, at high values of 𝜀𝑁 (10-20%) and
even when the signal by a given criterion is not detected
(at low values of SNR or deep fading), the error in
estimating duration of the interval of orthogonality 𝜀𝑇
may be very small (less than 0,1%). However, in most
cases 𝜀𝑇 values are of the same order as 𝜀𝑁 .

When 𝑇𝑔 is reduced by factor of 2 detection curves
are shifted to the right by 3-4 dB and values of errors
in estimating the parameters increase by about ten
times. For 𝑇𝑔 < 1/16 OFDM spectrum will be almost
continuous which significantly limits the efficiency of
spectral analysis for estimating frequency parameters.
In such conditions detection of OFDM using the
proposed method becomes impractical.

For a channel with frequency selective fading, which
is stationary within OFDM symbol and non-stationary
within FFT window detection curves will be shifted by
1-2 dB to the right. Relative error in estimating number
of frequency channels as function of SNR is shown in
Fig. 5. As we can see, for the case of frequency selective
channel value of 𝜀𝑁 at high SNR will be smaller for
larger FFT length. Error in estimating duration of the

interval of orthogonality is approximately the same
as 𝜀𝑁 .

Fig. 5. Relative error of frequency channels number
estimate via SNR

Since proposed algorithm combines several
independent criteria it is difficult to say what will
be the probability of false alarm, but we can assume
that this value will be close to zero.

The closest to the proposed in this paper method,
which also uses as one of the characteristic features of
the OFDM signal is comb shape of its spectrum, given
in [17]. However, this method allows you to estimate
only the number of frequency channels. Unfortunately
authors did not specify at which SNR their method
remains stable.

Conclusions

Scientific novelty of the proposed method is in the
sequential double smoothing of power spectrum with
subsequent double thresholding, estimation of occupied
frequencies and search for the frequency channels of
OFDM signal. Implementation of the proposed method
provides detection of OFDM signal and estimation of
the number of its frequency channels and interval of
orthogonality in case of frequency-selective channel.
Reliability of conclusions is confirmed by results of
statistical modeling.

Proposed method requires slight complication of
the spectral analysis procedure based on FFT and may
be used to increase the efficiency of broadband radio
monitoring systems, namely the almost simultaneous
implementation detection-recognition of OFDM signal.

Prospects for further research in this area should
focus on development and research of methods for
detecting and recognizing OFDM signals in a complex
electromagnetic environment based on correlation
processing.
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Метод виявлення OFDM сигналiв в
умовах частотно-селективних завми-
рань на основi аналiзу згладженого
спектра

Бугайов М. В.

На даний час в радiосистемах цивiльного та вiй-
ськового призначення широкого поширення набуло ви-
користання технологiї OFDM, особливо при роботi в
каналах iз частотно-селективними завмираннями. Через
значну кiлькiсть схем побудови OFDM сигналiв акту-
альним завданням для сучасних систем радiомонiторин-
гу є розроблення методiв та алгоритмiв виявлення таких
сигналiв, якi будуть стiйкими щодо невизначеностi стру-
ктури OFDM сигналу та електромагнiтної обстановки.
На етапi виявлення характерною ознакою OFDM сигна-
лу обрано наявнiсть частотних каналiв в згинаючiй його
спектра. Розроблено алгоритм виявлення OFDM сигна-
лу в частотнiй областi, а також оцiнюваннi кiлькостi
частотних каналiв i тривалостi iнтервалу ортогональ-
ностi. Для прийняття рiшення про наявнiсть сигналь-
них вiдлiкiв у розрахованiй реалiзацiї нормованого до
енергiї спектра використано його варiацiю. Такий пiд-
хiд дозволяє уникнути оцiнювання потужностi шуму.
У разi виявлення частотних вiдлiкiв проводиться по-
двiйне згладжування спектра за допомогою ковзаючого
середнього. Це забезпечує краще згладжування нiж за
допомогою одного вiкна великої довжини. Пiсля цього
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проводиться подвiйна порогова обробка. Другий порiг
розраховується iз використанням вiдлiкiв, що не переви-
щили перший порiг. Вiдлiки, що перевищили другий по-
рiг вважаються сигнальними. Далi проводиться пошук
зайнятих дiлянок частот iз заданою шириною смуги.
Вiдлiки, що знаходяться у цiй смузi ще раз згладжу-
ються, що дозволяє отримати тренд спектра, який ви-
користовується як порiг для визначення меж частотних
каналiв. OFDM сигнал вважається виявленим, якщо бу-
ло знайдено еквiдистантнi частотнi канали. Пiсля цього
розраховується тривалiсть iнтервалу ортогональностi.
Запропонований метод потребує незначного ускладнен-
ня процедури спектрального аналiзу на основi швидкого
перетворення Фур’є. Метод може бути використаний
для пiдвищення ефективностi роботи широкосмугових
систем радiомонiторингу, а саме практично одночасної
реалiзацiї функцiї виявлення-розпiзнавання OFDM си-
гналу.

Ключовi слова: OFDM; згладжений спектр; подвiйна
порогова обробка; iнтервал ортогональностi; частотний
канал; частотно-селективнi завмирання

Метод обнаружения OFDM сигналов в
условиях частотно-селективных зами-
раний на основе анализа сглаженного
спектра

Бугайов Н. В.

В настоящее время в радиосистемах гражданского
и военного назначения широкое распространение полу-
чило использование технологии OFDM, особенно при
работе в каналах с частотно-селективными замирания-
ми. Из-за большого количества схем построения OFDM
сигналов актуальной задачей для современных систем
радиомониторинга является разработка методов и алго-
ритмов обнаружения таких сигналов, устойчивых отно-
сительно неопределенности структуры OFDM сигнала

и электромагнитной обстановки. На этапе обнаруже-
ния характерным признаком OFDM сигнала выбрано
наличие частотных каналов в огибающей его спектра.
Разработан алгоритм обнаружения OFDM сигнала в ча-
стотной области, а также оценки количества частотных
каналов и длительности интервала ортогональности.
Для принятия решения о наличии сигнальных отсчетов
в рассчитанной реализации нормированного к энергии
спектра использовано его вариацию. Такой подход по-
зволяет избежать оценки мощности шума. В случае
обнаружения частотных отсчетов проводится двойное
сглаживание спектра с помощью скользящего среднего.
Это обеспечивает лучшее сглаживание чем с помощью
одного окна большой длины. После этого выполняется
двойная пороговая обработка. Второй порог рассчи-
тывается с использованием отсчетов, которые не пре-
высили первый порог. Отсчеты, превысившие второй по-
рог, считаются сигнальными. Далее производится поиск
занятых участков частот с заданной шириной полосы.
Отсчеты, находящиеся в этой полосе повторно сглажи-
ваются, что позволяет получить тренд спектра, который
используется как порог для определения границ часто-
тных каналов. OFDM сигнал считается обнаруженным,
если были найдены эквидистантные частотные каналы.
После этого рассчитывается длительность интервала
ортогональности. Предложенный метод требует незна-
чительного усложнения процедуры спектрального ана-
лиза на основе быстрого преобразования Фурье. Метод
может быть использован для повышения эффективно-
сти работы широкополосных систем радиомониторинга,
а именно практически одновременной реализации фун-
кции обнаружения-распознавания OFDM сигнала.

Ключевые слова: OFDM; сглаженный спектр; двой-
ная пороговая обработка; интервал ортогональности;
частотный канал; частотно-селективные замирания
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