= 17-42-03-11 The Journal of Korean Institute of Communications and Information Sciences *17-03 Vol.42 No.03
https://doi.org/10.7840/kics.2017.42.3.639

AR vleRIE A E A9 AEQ FE 4
FEe 98 F A BE

AEF, Ao ogd A3 AP

’

Weighted Energy Detector for Detecting Uunknown Threat
Signals in Electronic Warfare System in Weak Power Signal
Environment

Dong-Gyu Kim’, Yo-Han Kim', Yu-Ri Lee, Chungsu Jang**, Hyoung-Nam Kim’

2 o
S13e) AR FEE 919 BEHE AN AQAARE AR Sol WA A AkeR la] A5
o] G vl 87 sl -89 Slek olela Al JYAlsE Adekn YatelAl AFa] 9

A7 71l aaie) ARt AlEgdel gk APdA R E EAskA] e Ak &

A5 Besp] Saixe me Alsdle) Aols aEF F =T 77} ekl o] =SS 71
Ao} stz ikl sl Srkshe wAldo]l TARTE @ Al AR sty Slsl A
7ot Y= ARSSle] dEge] 5 Fole W] F&EARt Aap o shie] AEgvt dA
ke mPEE aefslof ster palsEle Ale] Zele AE7]e] (=S F7)e] BdAR <l AE el
st = ARl oiAds] EARIch webd 7 =telxle sAlAlse] Aolot AEv]e] =g Aolrh UdAsH
B Aol Ae Aske Mk, AvEde] 7hed Al ALl RS Aol AEv)e =g Holnr) A2

5
A 71Ee] B AE oA AE 7] ohd $41 Ale] AA| oS Hrhd BeFoRM AE 4%
A

1w a2 =
el AEes FAA o glay olele] el 7188 euA] AE719] s ARt ZheelluA] Az
J

Key Words : Electronic warfare, Energy detection, Weak power environment

ABSTRACT

Electronic warfare systems for extracting information of the threat signals can be employed under the
circumstance where the power of the received signal is weak. To precisely and rapidly detect the threat signals,
it is required to use methods exploiting whole energy of the received signals instead of conventional methods
using a single received signal input. To utilize the whole energy, numerous sizes of windows need to be
implemented in a detector for dealing with all possible unknown length of the received signal because it is

assumed that there is no preliminary information of the uncooperative signals. However, this grid search method
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requires too large computational complexity to be practically implemented. In order to resolve this complexity

problem, an approach that reduces the number of windows by selecting the smaller number of representative

windows can be considered. However, each representative window in this approach needs to cover a certain

amount of interval divided from the considering range. Consequently, the discordance between the length of the

received signal and the window sizes results in degradation of the detection performance. Therefore, we propose

the weighted energy detector which results in improved detection performance comparing with the conventional

energy detector under circumstance where the window size is smaller than the length of the received signal. In

addition, it is shown that the proposed method exhibits the same performance under other circumstances.
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Fig. 6. Detection performance versus SNR(a, b, ¢) and ENR(, e, f) according to pulse width of the received signal and
window length of energy detector: (a, d) window length: 2-4 ps(top line-bottom line) (b, e) window length: 2-8 us (c, f)
window length: 2-16 ps (The bottom line of the weighted energy detector is identical to the window length of the energy
detector).
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