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Chopping Frequency Extraction of JEM Signal Using MUSIC Algorithm
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Abstract

Jet engine modulation(JEM) signals are widely used in the field of target recognition along with high-range resolution profile and
inverse synthetic aperture radar because they provide specific information of the jet engine. To obtain the number of blades of the jet
engine, the chopping frequency proportional to the number of blades must be extracted. In the conventional chopping frequency
extraction method, an initial threshold value is defined and a method of detecting the chopping peak is used. However, this detection
method takes time depending on the signal due to repetitive detection. Thus, in this study, we proposed to extract the chopping frequency
using MUlItiple Slgnal Classification(MUSIC) algorithm. We applied the MUSIC algorithm to a given JEM signal to find the chopping
frequency and determine the blade number candidates. We also applied the MUSIC algorithm to other chopping frequency extractions
to determine the score of the candidate groups. Unlike the conventional detection algorithm, which requires repetitive frequency detection,
MUSIC algorithm quickly detects the accurate chopping frequency and reduces the calculation time.

Key words: Multiple Signal Classification, Chopping Frequency Extraction, Jet Engine Modulation, Radar Target Recognition.
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Fig. 1. Spectrum of JEM signal.
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Table 1. Information on the jet engine model and measure-
ment parameters.

Parameters Value
Engine model A B
Number of rotor stages 3 3
Number of blades in each stage |42, 73, 97| 17, 29, 41
Radar carrier frequency 8 GHz 8 GHz
Pulse repetition frequency(PRF) 1.8 kHz 1.8 kHz
Rotation speeds 60.1 60.2
Radar incident angle 60° 50°
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Table 2. Result of chopping frequency extraction with maxi-
mum amplitude.

Extracted chopping frequency [Hz]
Model Theoretical Theoretical
(Setting rotation | (Using the extracted | MUSIC
speed) S spool)
A 42.07 43.65 43.69
B 17.06 18.07 —36.11
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Table 3. Spool rate extraction result.

Extracted blade number
Model - -
Previous algorithm MUSIC
A 42, 40, 83 42, 80, 36
B 17, 43, 63 17, 29, 43

# 4. Chopping FI/27 & FF AL AT
Table 4. Processing time for chopping frequency extraction.

Processing time [sec]

Model - -
Previous peak detection MUSIC

A 0.97 021
B 1.08 0.21
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