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Abstract

In pulse-Doppler radar systems, accurate noise power estimation is essential for calculating the Signal-to-Noise
Ratio (SNR), detecting external interference or jamming signals, and ensuring overall system reliability. Signal-based
noise power estimation plays a critical role in enhancing radar performance, enabling reliable target detection, and
supporting effective electronic warfare countermeasures. This paper proposes a novel method for estimating noise
power using received radar signals, independent of conventional target detection results. The proposed approach was
validated using real flight test data from an airborne pulse-Doppler radar system. Experimental results show that while
traditional estimation methods based on target detection exhibited an error of 36.7%, the proposed method reduced
the error to 2.94%, demonstrating a significant improvement in accuracy. The results confirm that the proposed
technique offers superior accuracy and robustness compared to existing methods, contributing to improved reliability
and performance in radar systems.
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Fig. 1. Noise power estimation technique based on target
detection results
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received signal



130 E2 =22 ook #4 A% 7|y

1o =
FollAE 16719 HE JHoZ Uges Ugo=w
o|% GAE HSFH oL, 207

07l
o] BB gdo g e AR /Mssith

Doppler axis, Np

v

AT I = T,
(141 ] 14z (A3} {0y}
i As‘ i Ass; { A7~ [ Ag
= = - - -
Ky
x<
©
[ N S - =
[<Ts)
= | Y] 1A10 A1 1Aq2
e . >t - .-
013 (A1a) (A1) A1)
7 - - Nag
A4
—
Nap

J8 3 H2l-EEY Y xzo FEst

Fig. 3. Partialization of the range-doppler power map

dgE AY-=EY Ay AmdA AP 3 =
Y F9 A AFE 44 N, NpEt & o BE
99 A FH =2Y F9 A Mge 44
Nap=Np/d, Nyp=Ny/47} HH, B2 g9 A
Aol A NFE Ny =NagX Nap=(NpxX Np)/16
ojth. ZA7te] 16709 F-& FHellA ZAzte] Btk
X, & 4 )8 o] T3

¢

3 XxGik) (M=1,-- ,16) )

X][,[ N
A L kEA,,

AN Ae A RE GAE yehyo,
Xih)E AY-EEY A ARA i wa) A
A, oAl =5 o] A grold,
AR HEZE X, - X, oSN 2 R
olM 4 (3)¢ TS WS o) gt P
& X, 4 @F olgstel AN

23
o
dlo
=
i)
v
ox
N

X(ik) < BX Xy, (k€A 3)

G714 = =4 7} f‘a A o2 BE 5dB )
9z 4RI %, 7 z
oA =Z717F gk XMA 3 v
e oM BEF X, & A @E ol§dial
A,

X=Xk (M=1,--.,16) @
MikEA,

A7) ALe MR BE GG YelA 4 3)&

e MR BE oY
WolA A 3y Tt Oéoé'gl A ArE UE
A &0l A z‘ﬂWH 7

2 @a% %%m HEHH ﬁua BE
X, . X, & 7] EHE ok 4 (5)9 o] &
2308 AU

_1’ ’_wﬁT) '=X(16) )

AN p<q AW X, < X, T 9EIG 08

=
Ao s AEE FEg X, - Xy 5 /P A
= 09 MR

2 718 AUR X, Xy
_OE__
o]

AFshs #E GGEY A PE F A 92 B
she A S o83t ok 4 (o) 2ol H+&
HE p, & FRwT
1
P, =—= Z X(Zk‘) (6)
NN«EA
PN AL Ny Xy ol A $E 9
5 % 4 3¢ nEdE A



Journal of KIIT. Vol. 24, No. 3, pp. 127-135, Mar. 31, 2026. pISSN 1598-8619, eISSN 2093-7571 131

41 EA TZP Pojct 2 AlE 27

2 =29 dolvgs A a7l %Zﬁfi
“]531\]"@3 8l HleolEE St B2 &=
gojtte] HPAY oy F5< % I~
2] gojtt B A FF7|(FTB, Flying Test Bed)=
a9 43 Zew, s A% A owd
(AESA, Active Electronically Scanned Array) @]tk
£ AH8skait

l—rl ruln

3% 4 B2 =22 oot ¥ AlY 37|

Fig. 4. Pulse-doppler radar and FTB

AESA #olt= AAFAE B3 24 ©A 5

ol

=

3¢ FAske AAZA Y371 AT A4e
gk A A s FhgTh AP FETIe W
3 3

2t AE7IB-3NE NESt] =2 FE HolE
AESA #o|thE A3g 3dg7loltt ol& FuoA
HZE Fgsh= doltk AlY Fe7IE, F¥7] &
L8740 Y HPAHS T3l A4 AES
goltts Metr] fste] HzE Al 710]
[11]-[13].

rlr

>

o O,

O

1

ok

o

42 8|3AE D2l 2 ARl

HIGAE HlolH g5 A 22 B3
olttel Fa sellElE ol ® 13} @u} golth
o =& FyFE X tYolH, B2 kg Fue
(PRF, Pulse Repetition Frequency)= HPRF(High Pulse

Repetition Frequency)E AHE-3}%iTh.

ol g|7hg sl A &85t
AFAJ AE FE71e] Aok ey W =% 4
s ARAE4]00 Fepen 17 59 2k

AE FEr)=

Antenna beam

steering area Kruger

National Park

B
&
K)
ad

o
O

a8 5 AlE &37(9 /Xt oL B =8 AN
Fig. 5. Position of the FTB and antenna beam steering
area

1. A" glolct 23 mzfolH
Table 1. Parameters of the experimental radar

Parameter Value
Frequency band X-band
PRF HPRF (> 8kHz)
August 2024
On the aircraft in the

Data collection date

Position of radar

Republic South Africa
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