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Abstract: In order to improve the performance of collaborative spectrum  sensing in cognitive radios, we propose a spectrum
sensing method based on energy detection. With a constant joint<probability ‘of false alarm, cognitive radio users change their thresh-
old according to SNRs to increase the high—SNR users’ contributions to the performance of collaborative spectrum sensing and con-
strain the bad effects caused by low—SNR wuses. The judgment results can be transmitted with one bit which can decrease the com-
munication costs. The simulation results illustrate that proposed method has a good performance approximating to the searching one.

Key words: cognitive radio; collaborative spectrum sensing; energy detection; fusion rule

s 3

. FCC (Federal Communication Commission ) R
, 15%~85% , o )
(3]
. ; [4] .
o ,FCC )
5 GHz , s -
“ ” (Spectrum Hole) ,
WRAN (Wireless Region Area Network Group) , ,
[1]
o , 1

hs(t)+n(t) H,
: ©(0)=|
21 n(t) H,
© ) HO 7H1

130 www.chinaaet.com ¢ » 2009 4

(1)



Communication and Network

(

s (1)
,n(t) 0 a2
7h 2
h o
o N s Y=
Y
H, , p
; H, ,
Ny Bl
2
y Wa(Vy) H
2 2
I X H,
1 g 2 2
= h
Y= N Z},\ sl
o N [5]7
Y , :
. {N((N+Ny)0'”2, 2(N+2Ny)at) H,
"I N(Na 2, 2No ) H,
/\s
A=No(1+y) |
P=Pr(Y>AIH,)=
d I'( l) Q( O_nz4 /2N(1+2')/) )
A—No,?
P,‘,=Pr(Y>/\IH0)=Q(7UnZ\/W)
@ 2
1 t
0(x)= exp -1 |dt,
\/ﬁ Jx ( 2 )
M 4
Yi(i=1,2,
1 bit (1
)5
[3]:
Qi=1-(1-P)"
Q/FI—(I—P,/A)M
, P,
l o

, s(t)

(2)

S

()

(10)

M
Qfazl—l:[u—Pﬁ, )

Py

D

di 5

Qi=1- H (1-Py)

M
max Q,=1- H (1-Py)
P i=1
M

subject to Q,=1- H (1-Py )
i=1

o Pfu[
2 5 xl(t) \XZ(K)
“K_OUT_N”
[6]

o

(10)

(10)

131



Communication and Network

0 1
2
2
Qd:l_H(l_Pdi) (11)
i=1
2
Qu=1-1T01-Pu) (12)
QO
Qd o
(12)
1
Pi=1-(1-0Qp) " (13)
, (5) :
A=No 420N/ N Q' (P,) (14)
o (13)
0<Pu< 0y (
)o (
s 1 2 ):
Pia=Put+Ai=Pta(Qu=Fp) (15)
« , A
, 1 , 2
. 2
Az, .
Ppo=P,+ A, (16)
(12) :
Qn=1-(1-Pu)(1-Pp) (17)
(15)  .(16) (17)
Qi =1-(1-Pi=A)(1-P,~Ay)
=1-(1-Pu)’+(1-P) A= (1-Pu) A=A, (18)
Alz—Az N :
AQﬁFAlZ:[Oi(Q/a—Pfa)]Z (19)
. (19)
. 2 :
P = P—a(Qu=Pp) (20)
132 www.chinaaet.com

, (14)
M=No 24202V N Q (Pa) 21)
Mo=No24202V/N Q' (Pa) (22)
, 4 (21)
(22)
)\I—N(T,lz 1+ 1
Py= (Q—LL 23
n=0 U,f\/ZN(1+27/1)) (23)
[ I\Z—NU',,Z! 1+ kz'
Pp= 24
& Q(a',,z\/ZN(l+272) ) (24)
Yi,Y2 , ,
(11) o
o )
, (10) .
@ Yi Y2 °
0=<axl,
) a:
o= L (25)
Yit7Y2
VI=ZYs, « 0.5<ac<
10 ’
3
(ROC Curve) s
N=25( (5] , .
N=10 s ),
’ O\
o2=1 . (25)
o [2]
. 200 .
1. y1=-15dB .y,=-5dB,
, I;
Y=(y1+72)/2, [3]
5 2; B};i
, 3 , ,
1

{ ) 2009 4



Communication and Network

e

09— i

S 085 . 787 igz
e N &< A7
005 01 o 05 02 03 0% 04 04 05
(o
3 - (ROC ) 0.2
«=0.1 , .~ 0.76,
s Qu 20)
3 9’
2. ,
0,=0.1 o 1 y,=—15dB
, 2 v,  —10dB 4dB .
4 [1]
’ ’ ’ 2]
1 2.
1‘
o.ss}
i [3]
0,9&
S 0.85 - RS i
0.8} [4]
075\ 4
| T ‘ [5]
065 1 ‘
0‘6,:[5"- Ll J
o555 -é / 6 -4 2 0 2 4
¥,/ dB (6]
4 2
3. 1 , (15)  (20)
SN Qs
€ ) 2009 4

0.06 . T e ; T
i | 1 ' 1 H I t 1
| I [ ! ! 1 t i
| | —
0.0 <= = e b T
1 | ! | 1 [
P LA O S U 02 S A ]
o t ! 1 1 1 1 t
S t i | 1 / i |
| | i ! i i i b
0.03+ - -1 T T B e T T] ST I
I i H
1 \! i /]/ i { :
1 | [ I t 1
0.02 |- i R Tl Sl il e h S A 1
| % : i i | i
A L I 1 | 1
[ | ! i 1 !
0.0} --- -+ 1,7'/""\"T__T__FA‘IA‘A_f‘Iffﬂ
¢ o ! 1 1 i ! i
i [ i 1 1 | | !
Olf/'\ I ] L 1 L L ]
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
(o
5
( )7
0.007 . , 1 3 )
, (15)
o
b ’
b
’
°
’ o

HAYKIN S. Cognitive radio: brain—empowered wireless
communications[J]. IEEE JSAC, 2005,23(2):201-220.
GHASEMI A, SOUSA E S. Collaborative spectrum sensing
for opportunistic access in fading environments|J].In Proc.
IEEE Int. Symp. on New Frontiers in Dynamic Spectrum
Access Networks, 2005:131-136.

GANESAN G, LI Y. Cooperative spectrum sensing in
cognitive radio, Part I: two user networks[J].IEEE Trans.
Commun, 2007,6(6):2204-2213.

MA J, LI Y. Soft combination and detection for coopera—
tive spectrum sensing in cognitive radio[J]. Networks
Global Telecommunications Conference, 2007:3139-3143.
QUAN Zhi, CUI Shu Guang, SAYED A H. Optimal linear
cooperation for spectrum sensing in cognitive radio
networks[J]. IEEE J. Select. Areas Commun, 2008,2(1):
28-40.

GHASEMI A, SOUSA E S. Sousa. Spectrum sensing in
cognitive radio networks: the Cooperation—processing trad—
eoff[J]. Wirel. Commun. Mob. Comput. 2007,7(9):1049
-1060.

( :2008-10-28)

133



