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4- Least Square

5- Mean-Square Error

6- Deterministic

7- Nonrobust

8- Minimum Mean Square Error

9- Adaptive Pulse Compression

10- Reiterative Minimum Mean Square Error
11- Ground Truth
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1- Coherent Processing Interval
2- High Pulse Repitation Frequency
3- Post- processing



ay g5l dazmo 9 095 (15 Lo 16 )10l pnd Bluanl anty 63y I505T (g1 4z )y o 5950 S

ax malS lacu 85 by, e e allie jo .l ool slpaioy
& B9 b ilwes p23 by, Glaie b &S (Gu yile 45 50)
L ol o, Shee a5 0 o <ol canwlis oo |)o,] (FAPC)
de Sy i Glmle aije 5 i le any oS @ azy
L s VeV Jlo G e aniples Sy Kls 0 Shes
L APC Slls i alS oo o o3l slo o
il Slegdse (n yS il I (S0 RMMSE o2y 555
005 (ol 5 (sale 35110 Colam g e ;50 5 (5l JuSs
13 e 5an AMPCT s FAMPCT sla b, Jlorlgicay ool
Slowlons pn 2alS sl FAPC (b9, (bl [A-] &1y
o3 3, Shee 2alS 4z g3 s 4SS Ll o slgriny
&lm MAMPC? (2 1o SN[V o] a po 50 ol Ll Jogo -0
> B (izmed g 5lgd - (mesia Cglhae SbZewo
ol o0 slgiig L3 slahg, Bl @) 5 Slanlons
sloslainl b o slaasbols jo Olawlre po> jialS goo90
SOUPRU-JUY L) P EESUR P NN LI ]
Johi s sl )55 gy e SbslS alS o255
o 2alS sl T 51 sS e allie s a8 Coul g STas
03l APC a2y 5301 55 il gsS s yile sSine llons
skl o 0 logas FM Toe S8 695 2 he) Ol el 0o
5 Jmelos ol oy (et o s (sligg — oo oy bol a5
osSns dmlie 45 aad o Bt gl Canl 00l s
> s pled Camdg ) S (g al b (il)lgsS e 5o
e VY] e e 5o Sslitie (s, 0,00 e il Sen 5 S
ool godate ,ild 9,5 o e 45 MF-RMMSE" ol
099y 5 el 0ol Slgaiog MMSE 12,6351 51 oolail (gl
4 S TS5 (B3l slwo iy | MF-RMMSE
oealS e 30 i ,e 31 o, Slase Ll ooy ool RMMSE
Ll cnlin eSS Glosle gz 4 4z b (sl slosy
o> LelS gl RMMSE-CMT" o2 36 SI VY] e e 0
ol sl o &l Les 1y S plie RMMSE 5 lewlore
DC-APC’ Lot eI acslie jo 1, o)y o) Slee g,
3L RMMSE-CMT o ,63)| aidu oo 89040 FAPC 4 [V¥]
3o pile Sl eoliiwl b o 56 el 5 )l (s 4

Sl oals asrin 8

2- Fast Adaptive Pulse Compression

3- Fast Adaptive Multi-Pulse Compression

4- Adaptive Multi-Pulse Compression

5- Modified Adaptive Multi-Pulse Compression
6- Gradient Descent

7- Matched Filter-RMMSE

8- RMMSE-Covariance Matrix Tapers

9- Doppler Compensation-APC
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1- Full-Dimension
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1- Additive White Gaussian Noise
2- Convoloution
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ABSTRACT

The targets that either have low radar cross-section typically, or their return signal has been
deliberately reduced are referred to as weak targets in radar terminology. There are several algorithms for
detection of a weak moving target. When such a target is in the vicinity of a large target, the side lobes of
the matched filter output due to the large target mask or hide the weak target. The adaptive pulse
compression filter that uses the RMMSE estimator has the ability to detect the masked weak target.
However, there are at least three factors (computational load, Doppler robustness and pulse eclipsing)
which limit the practical application of RMMSE. In this paper, an optimized and integrated algorithm based
on adaptive post-processing is proposed to detect targets and to overcome the challenges of RMMSE in
electronic defense systems. The FFL-APCR proposed algorithm when compared qualitatively to other
algorithms indicates better performance for different SNRs and various target velocities, showing that it is
more suitable for implementation in real-time systems. The FFL-APCR algorithm can detect high speed and
pulse eclipsed weak targets with lower computational load.

Keywords: Matched Filter, Adaptive Pulse Compression, Eclipsing Pulse, Adaptive Post-Processing,
Reiterative Minimum Mean Square Error
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