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Abstract

Recently, a lot of research efforts has been directed toward spectrum sensing techniques exploiting the some
characteristics of power spectrum. Among them, a sensing technique employing the maximum of power spectrum as a test
statistic has appeared in the literature and its false alarm probability was also derived under the assumption that the test
statistic follows the Gaussian distribution. This paper provides an exact form of the false alarm probability without using
the assumption and compares it with the previous work.

Keywords : cognitive radio, energy detection, feature detection, power spectrum, order statistics

oft
=
12
o
>
op
o
o
oo
ol
rir
N
iy
il
N
&
&
>
r{o
2
—_>‘4-"4

Ao F3e A0S wrh BRHOE AEHI] A
I~

ete] stz 71314 A~#ER F]H(opportunistic of 3t o] & TE&S Mo AN W7 o
spectrum access) HFAWo] tjak wale] Wolxa gl ol B ¥ls 2o v
ol B4 Fu dolo] di# $4 48RS iR WA FH(cognitive radio)? A2we 7)3H 2ae
: 9 Azolghi ofoltiols AAT + dx Aoz
A, § IR AT | A $H gAY BE §RE BEE 5 9E 29E
(Dept. of Electronic Engineering, Pukyong National e ] o
University) E\:!q @‘X] 7]—5_"2_' 7]%113; %Z —6]'31 9}1]:]' (\D_]_;(] T}\\j
“ Corresponding Author(E-mail: chlim@pknu.ac.kr) Azdo] Agsts AdEZ 74x] BabBloze At
¥ o] =i FAdst A& st 1] (20134: = . = = .
5 - - ZE](matched filte) & AR Wzt oz 7}
C-D-2013-0529)¢l ©]&le] 7= A& = e o o
A5k 20139109229, FA9RY: 20133129219 (energy detection)& ARESE AT 283 54 %



2 eWERTTE 3 BT PENTEE 08 B BLTE
% “pEx T T T = S o Bme T
T 8§ N W & wme N oﬁ, %mvﬁ | .7|A O oy = f =y 1X]_| =
OT ‘m—m mu El ‘NL > HE \O|L QU,L ) ﬂ/n.A e 17_A| Mm/ n VL7 Wt o ,H_OI
B B ‘(JII\ = il E#E ﬁi ~ ﬂﬁl‘_ Lf ﬂ: ‘EIE \Wl.._ s <) OE : EE ok ;Lbl ‘;MW
= T Ll o o) S R LA = = el : A —~
o oo o 2o = % o o N < e - R LTy
ol = T N = do o S | S = SR
T ~ o/ N HT aooP ﬂ _UT ‘UF = = > o o WU
0 pul 7! o ojn A R NE X . o o ,e 2 I S = T
5 x R T o W S N = Ve a Tw B I
wp X o= X o e oy o %A mo . ~ ™ o 0 J.
L N AN B FESEFYE ot I tme T W
| < RN ° o — — K- o~ NS = o
<| o R E T y E ®m M Mo M ol &m MM ot (m\ ) A - A o_Mo = of- ﬂW ﬁm
] < o L o _— h —~ 2 - N S o - = 1 - P = <
L < <) o @ H e — | W .2 = NF I R g o =< N
ol . il do == - n TS £ op 0 = 5 X — A | I my = | on m
H =| Nrﬁﬂdeo\n/g vﬂu%o ?mﬂawﬁeﬂﬂzz%uu ~ %@E%ﬂ_ﬂ
0 ) R E + o & ol LIS o ﬁ . TrS 2ok gy ° O F
of TP 8 = N G < S PN [ e
- g & wE T S~ — S N
x SRLmEGE EE o gEHyguEe 1 oga ol oga=Xd
= S~ N R AR e w5 gk R ol Mo 2
g TEERN xR 0 E T ouggPEY gk E ogv 2 wpalg
o J Ko Zdud Py R T o RRRE TS & e n e o
i KoM 8 xR 'R Ty R R E T N N
alr
b
ol
000 HHEBEITTHYNBTRNPAFTIDL REVFPHRAPT IS TR FFT PR
—_ — ; ) frzn ; o T Lo — [~ze)
< AT ‘._f 1mr T X = o T M ZT Qmm zrc o XL mo VC A_l o ﬂ.L ‘:L —EE o B3 WAI T r O#E < Lf Er.c M ‘Eﬁl O K —EE >
ol (- A= oy ™ X o L B oo T o ol wr = jul7 7 oF -_— =i | G =
o - 5 N Wl 2 mr = o X w i) e RS i ™ ;oL X B < oW
% mm ) M__ R gy el o ey TR T X o do R ol m of Jo mO T T - H o R oo
o ~ = 7T G =) 7o o mo X TW o W
= R EhLIescieTobAsRY TLATanirdblc REEfE
z S B R U S S I S T B L
it ol o w0 o= W o T = ) = : — = _ ~ = = -
) L%%WWJWN&%%%%%WH%%W%W%W@H%VEﬂwa%u.nwwﬂ Fo B o w0
<] 2o B X o R = O X R Y ooy C &y R B = ™~ -
o w o— o o O T Gl o o) o o ~ BR 2o W R
i w NooF e WO I W o W e B T B o < BN 2 g 2
.H.m B L o of | 2o X e w o@T o o R m_ Mm o~ o ﬁ | A T W %o o M T o o Gl
ﬂwﬂ o m = Ot N m z = M o _ 2% 5 X = HL oy IS At ﬂ” o~ W "
% B = X M AN e e g gy % o < X of B g O X O oy ° o) R
G I R aTL I AT = AU i B N - T
T A BN TR < o~ T SR C NN - S S S (R T )
W oo Wy B o K momﬁwMﬂ_auoTaﬁ%oﬂ#aEﬁWTﬁuho%A NVF%MHP%L T
g 4 o - @ ° — N o = o N K o o T T
SN E S PR T GRS § S R N 8
RTINS B o R I T
m%dkﬂyﬂ7o%%§rﬂ WX odp e W WO oy oo B R N o ur,%ﬂ_ﬂ%%%wﬂ
eva%.@.%ﬂﬂyxmmm ﬂu?%%ﬂﬂuiéﬂmﬁu%M@L@gﬂx%ﬂ@uﬂ%ﬂm = ©
i = "R o ) C— — G [ < = o
m@,x%wmumomo% MMWr%dlﬂaﬂ qaﬁﬂ eruﬂAmM%Ldu Woﬂwi
S ) D W ORE oy E P PR Vg w T MR o B B Ao
3 ST RTF AN DTN DT KA YR T RT KT T WTFRH T XN

L

.

e}

ol

(38)



201449 18 ®MX3s =2X H 51 E M1 = 39
Journal of The Institute of Electronics and Information Engineers  Vol. 51, NO. 1, January 2014

D(k, M, Lyi,jg 1)
L I8 o] & AlE3h k(L)

=, ot
1 26 1 ERv=4 = 118 1 H = — k k—1 4 Ye—1—i
& 1Y(m, k)P vl 2XE wE2g. vt BEE = —~" . ")(—1)

T rm\ i (7)
Gla,B) 2 E&at=d | Y(m,k)?e B¥E= G(1,02) . A(L,z',jof--,qu)FMi , +M)
ya Py
2 vebd itk mebd 43)9 B wad 4 T re-1 v
2 p=20
o, r
~HEq §(k)9 EEE G(M,M')ﬂ w31, kol 7
glo] Q3 Ry = zi=r} e A(Lmjmmvail)g] BeE e
BA o =2 U TE-J;E N . jﬂr %:]_Iq_
[lelA Ard 7w dugEe S0),801),,
S(L—1) A Auizke Aelats, o2 Ast A A(Lyisjor = jar-1)
Ash mlashs gaole ofn) ) A 2AEY gS _ DL—i) 1= 3
= ; 2o o I(Go+1) - TGy +1) Ik
Spax @ EABIZ @)L 9AR 35S AR 9 = k-0
AAE 8,0 U S UE B dolol B & 0 L=1=i= 3,k
k=0
A FA(order statistics)& &-&3tH S, .o dig 2 )

# 0% 35 £ (s)E Thedt 2ol el 4 Qo
webd] 0N BEe Tt ol e S g

fo (s)=LFs(s)" 'f4(s) (4) P
’ FA
] Lo1L- =i L A=i D(L M, L,i, 500 i

9 Aol fo(-)E Skl B8 WE gerolw, SNy Ly P b )
Fy(- ) a0l @ ) By gl TR e B

SEEL NVEIEER R RS BERE LK S 1 (AL~ i)} exp _L@—@))
eAn BB} A FBS 4% 4o (residue ; -

- _ - m=0 o I'(m+1)

theorem) & ©|-&3te] At 4= Qlth o] ARE ol §
Se 04w B8 Pyt e go] B9E + Ao )

Ppy= PlW= \H,] V. #x| &3}

B %]Tes gsm(z) expz(/\z) o 5)

9 2] A s, (z)*‘E mea\»(S)g] MGF (moment A= vwsazl sk

generating function) .24 T3 722 Hej7} =, HAs 3, FFT Zol= 6= 7Hdatdon, me 13
9l A2 weEt
oY 12 oA FE wg A5 A7kl oD
B / Fsals)e 7ds Qe EAE HeF Yk 2ol A W] B =B
_ 2“2“' ZHD(L MLyt jor s dar—1) ol AAF BA e weh 24T A Az
B e R et o\ S+ A9AGE AL AR Wt AR S Ast dAwE
(L—HMZ)I acke AL @+ Uk

®) a9 2= AAF 94u SEdl mel Ad YA
ARHAS W A4 0AR FEo| Anpt HEAE A
e gg, ()9 FAHEole)E  ETIM, g we) mge B e 2ue melEm 9tk 1
Dk M, Ly, o, o) THETE 0] o), Fol A o 5 QU= whel o] AHAIGE AL AR =



40

ra
T
[>
18
Im
o
1o
B
=
N
o
>
ofo
_?l
|>
&
|m
o
N
Rl
o
>
10
[20]
N
HT
]
i
ne
Jal

I

2de 38
a3 1. 24E g o wE Aok A G
Fig. 1. Detection threshold corresponding to varying
false alarm rate.
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