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Abstract

The MF(matched filter) is the optimum signal detector that maximizes the output instantaneous signal power to average
noise power ratio in white noise environment. But it cannot give the optimum detection performance if the background
noise is not white. So, the whitening process preceding the matched filter is needed in the conventional detector which
results in a PWMF (pre-whitening matched filter). Its performance is mainly affected by the estimation accuracy of
non-white noise model which is used in the whitening procedure. To estimate more accurate model to improve
performance, the computational complexity is increased. Therefore, a spectrum based detector which shows better
performance than the PWMEF under the similar complexity condition or less complexity under the similar performance
condition is proposed in this paper. And its performance and complexity are analyzed and compared with the conventional

PWMEF.

Keywords : AW A5 ~AER 7|0k ©2]7] Hul sl A 3hd E
I.M & WAl e Aol M= Plw) 7t drolng HA g
A7) AR} Aok ey vl e o)A
g7l Agas Hw)b e FAS wEsW AFuUERE 49 45e 9e 4 glth wEA v
29 4% As4Y o BT FedEe Avs & £ WA FUNEE 9A wasels AuAE ggay
A 1A Pw)e WA geel AE 2dedy @A ASRUP Mg By Fas) 84
Eoln], S(w)i AE ARe] AAERe et 1 & W4 g mde Fgser an dwgoz AR
1 YHA «= Ad B25E et (auto-regressive) L5 o] &3t o] 9wk AR
S Fo BUS FHFDE e mde s
_ * — jwT 1

Hlw)={8"(w)/ Plw)e D sase A 2ges 2100
L = =) 37 o =
T WA Y, ARt AxbE 7] AT w oA s Ay "Xk FARE
a5 Aee FABHAA At B EE =Y 7 dE g2
(S§hool of Electrical Eng.ineering. and.Computer = Aokatt), AokH A= AN AHNEHS
Science, Kyungpook National University) B N - s -
A4 200898959, 492 20099109142 olgate] F&ol A9 AFAEHURES FAL, o E

(976)



+od

o wekA k-1

I3

A]

Er

12 24718

.

o

L

‘6‘,?_

7

1

kel
T

=

=

2
ojdel k—1¥A E57H4

L

L

(]

® A 10

a4

[¢)
(auto—correlation function)

7 9l
oF & Azl girka 714

<
T

==X H 46 & TC

i

O
pul

]

2009E 10%€ M-St

A

ol 3

[€]
b soE A g

A

0

1
.

=2 (D9 Pw)ol digd
AA Plw)s F4
ol A

_%ML ﬂwﬁﬂur ﬁmm%%ﬂﬂﬂ - =
juigl Jomr 3r e ) -
Ay L S T L B = B IR i ® £ |
1 Z NE oxB o NETTE o H 5 |E 5|8
X ! ' i ol : — —— =
By E R i w ET T L g = S | S
° g Le e =39 ¥ Ty WS = B i
e BT 3 R LextH Nonae ®EBa AF El © | X | =
%ma% H mﬂW%pW% plmaﬁﬂuwmﬂwﬂ@ %% = & | =
J.\) ]JlE VAO —_ K @ ~_— /O\
BEE OB PRI L LA TRuw o S
= — _ e
9% T X wgxliw N | B T
o W TS BN, - ~ oy at - 9 g
o Qb = m YW o= WET e Mmooy ok .| &
TE R o~ 2ERy PaEEY ST 4g g &
Tem Rog @RI FTHB gL S El 8 g
ww_o#nxb T M.LHEﬂLLﬁHﬁ. Mﬂiﬂimﬂwﬂgmw o o5 gv%.% o um
_ R T T WEH @ Bk ol Bl Lo sS 5| 8| 8
T a®m b g Twenee SHZED T w¥ §F |4 E| 2| B
Mw%ﬁﬁ T RETV L S S N T m
WX i TEre dEiwaruw Pel 53 8|a& 2 NS
G owg A I O Al e |t
) wﬁ m = T~ ov o AR o ol do T BT AR e Moo= - um = m
bt %@r%%mﬂ%#%oﬁ%ﬂ%% 2 S £ £
won ® M N oM Eow " ooy oF I ® X R S
i S A oo BB o oof WO oA ME T T e To o W om AR
&4 Ao oy MR R g w B o
2 R = 7 I A o wo T T op o pugd|
oy A= Gl m 5 wo o R0 S o T
= = E A E T2 g L s H % =g
= = % po~R e R mw&% R o 3 g
\ : T X oy — N S X KF 2 = 3
i) wmwwmn% ﬂ@mwzﬂfwmmﬂ%ww & R IR
> il o | 1ﬂ T < - u
R = = o= W Te=_wm_sgRTede azqumm
< A = o o W oo oS B owm o ™ AR = < o=
™ T o S o W_. o9 = 4 3 S m o o o o anl pj ok o o=
o s o + mﬁ%m[n A S m%]n%%%mc v mﬂﬂw?ﬁ%
T ow, = 22855 zelectsilids g flsoy
| D _ ) oY g o Mo NSO A = A
R = BSlEE ez $_Eamumo® D mpRPIE
a 8 S #ﬂhoﬂﬁro pﬂv]MEaEﬂa K L.rJ.ozTﬂ%ﬂy!
= ) = TEm gE] 2T 22Tk nle W OTRgxg
e <) ‘8 o = T © g -
< - P EEEl T g n Rl g AT W TP Ew
et AL = TP g eibs E i sml i T o wIEFy
KD _ Ao 2 = o goN- me ®OE b 2w = S oW A
_ I = X o E N W zk”mm%mﬂwﬂuﬂ A A
Th. = ToREFETIZEL _Vmezx H YaTel
FEmes & NWURLT T H T ST Ty Ao oar < L .
= o = 8 TRA T ET A g ® W w M = = A WO T
T T e r BT ThEUdSeETT LTT TR w

-m)

(p: 1727"

977



10 HIEHAY S S0 Zotet AHER J|HE EHX| 7|

E 2 Z 2B0dMel Plw) FH SFE x 10" Received signal : LFM pulse
Table 2. Complexity of P(w) estimation at each block. 1
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A pE 1M RE m7tA WA A7 MDL 7] Fig. 1. The received signal in a shallow sea.
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Table 3. Complexity of AR model and P(w)
estimation when n,=205.

st Loy el il et
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Time (s)
Estimation ; (o)
m complexity
method QDPre-Whitening MF (Doppler Freq. :50Hz, m=40)
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16
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40 2,934,000 Fig. 2. The performance of the proposed and
conventional detector. (n,=205)
P(w) . 89,599 (a) Proposed detector
(b) Conventional detector (m=7)
number of the estimation blocks = 4 (c) Conventional detector (1m.=40)
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