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Enhanced Pulse Amplitude Estimation Method for Electronic
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ABSTRACT

In electronic warfare, the pulse amplitude, one of information of a pulse signal emitted by an enemy, is used
for estimating distance from the source and for deinterleaving mixed source signals. An estimate of pulse
amplitude is conventionally determined as the maximum magnitude of a Fourier transformed signal within its
pulse width which is estimated pre-step in an electronic warfare receiver. However, when frequency modulated
signals are received, it is difficult to estimate their pulse amplitudes with this conventional method because the
energy of signals is dispersed in frequency domain. In order to overcome this limitation, this paper proposes an
enhanced pulse amplitude estimation method which calculates the average power of the received pulse signal in
time domain and removes the noise power of the receiver. Simulation results show that even in case the
frequency modulated signal is received, the proposed method has the same performance as estimating the pulse
amplitude when unmodulated signal is received. In addition, the proposed method is shown to be more robust to
an estimation error of pulse width, which affects the estimation performance of pulse amplitude, than the

conventional method.
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Table 1. Parameters for UM signal generation.

Center frequency, f. 20 MHz
Pulse width, T, 5 I8
Initial phase, @ 0 rad
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Fig. b. Frequency change characteristic of LFM signal.
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Table 2. Parameters for LFM and NLFM  signal
generation.

Center frequency, f. 20 MHz
Frequency transition width, AF 5 MHz
Pulse width, T, 5 I8
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Initial phase, @ 0 rad
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Fig. 6. Frequency change characteristic of NLFM.

o4 X 20 SIS FHAES i, NLFME
2 63} 0] 27, 37} ] F& Aadsiel o]
gt G BAE K 5 ol Al (6)3 e 2
A Al AAe 7 29} B3 HejrldE AR
== S

L 4AF, 7,
2
1) = (f(,+ AQF) ar ( ) ©
T
7St< T"n
a7 ixﬂﬂﬂlo”qwoﬂxi gk 7k 5

e o] whE W A5 s Jel et
W91, 1) Tt UM ALEE ehl Ao £
A} el Alze] W Aplrh 198 Hld 4
olek sk 18] 7(b)e) LEM 4159} 18] 7(0)°)
NLFM 459} #o] Fup Wizs] Aed 7foll=
Fas odelola] AlEe] ez} wabsle] r13e)
G A7) A wAlo 2= =X o] o]# A FH) 1A
W AR A FAlE = AlEe T EH 2 Wellx] A

1

0.8 0.8 0.8
0.6 0.6 0.6
04 0.4 0.4

Gl

-2 ] 2 4 -4 -2
Frequency(Hz) x10”

(@

ol G G G

]
Frequency(Hz) x10"

2 4 -4 -2 ] 2 4
Frequency(Hz) x10"

©

a2l 7. Fuke ddere] Fule Wz w2 P2 AlE; (a)UM, ()LFM, (NLFM A%
Fig. 7. Pulse signals according to the frequency modulation in the frequency domain; (a)UM, (b)LFM, (c)NLFM signal.

653

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-03 Vol.42 No.03

=={»= UM, convetional
=~ LFM, conventional

g 107 - NLFM, conventional ||
E % UM, proposed
w | =B—LFM, proposed
E NLFM, proposed
107
0 5 10 15 20
SNR(dB)
J2 8. UM 41 4% A TOA, TOD 237} 09 735l

4 Alse] wzx el e e W Al 271sh
ﬂ]ohsk— F2 A7 Zzbu /s 2 CRLB

Fig. 8. CRLB and comparison of pulse amplitude
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signal when the estimated pulse width is accurate.
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