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Abstract

In this paper, we investigate the energy detector to detect a primary user. And employ the compressed sensing method
to get the lower sampling rate than Nyquist sampling rate. In more wide bandwidth we using the small samples than
Nyquist sampling rate samples to recover original signal. we investigate the performance of energy detector with
compressive sensing method under suzuki channel. The performance is investigated by simulation and compared to that of
conventional energy detector.
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Complementary ROC under Rayleigh fading (SNR = 10dB, m= 10)

Probability of Mis detection

0.2

AWGN -7~~~ 7T~~~ 7T-"7T-~"7-~-7~~1
Rayleigh

0.1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Probability of False Arlam

o
@
o
©

a3 2. AWGNZ} Rayleigh Fading stollA oldX] HZE
712 o|2xel M= ROC 2= (SNR= 10dB,
m=10)[6]

Fig. 2. Theoretical Performance of Energy Detector
plotted ROC graph under only AWGN or
Rayleigh Channel (SNR= 10dB, m=10)

= 85 Holu #deo] Heoldg A= oF 20%
ol Aol 7taW 6R%ARES] A% FEL e
E3A BhAl g W oy A HE719 A

=
-
o,
rloy '““”

off 3o
o 9

I

o

e 2

87o14 B4 ke & 5 itk

= 7
2. &= zx| 718"

BoeRoAE 7|Ee] AfEYH A% W Fo 71
9t oA AE e ARed o B Yo gid
& AAE7] Q8 4F 2A Ve AEEE AL A
obghu}.

A% 7] e A7 AsE He S 77 B4
=7 pds= WS sz2 = wdolth uiebA
A7 Ao biEt Ao 2 s|Mo] BT}

Zol7k Nol el Nakg)
CNoz w3 Wy f=

C2 ¥FF = N Ad goolx
F3E

i=1

f= s = s (4)
N

719 A @A {s,}Y & A% 5 Angatst

AR {y, Y o A8 A% deE 5d A AREEE

[e:

rl

==X M 48 H#TCHHM11 =2 69

AdolH, s, =< f,op, > 2 HAHTE o] g <, >
= W7 yAS 1d@dh 18 s Napg B
3 oV MER 5,5 A48 zZhet e Au
Aarsk 714 {y )Y & 92 ZE NXN 2719 99
2 Rgsgdolet Ak

A% K< Nol sl e o) A2E F KA 00
obd g3k (N Kﬂu 09 go FAE ), si= KA
2 MEetn g £, o] A5l A% fi p-g oo

A KA A4S 2eda @

2.2 23 85 Y Nzo =¥

bR ATE o MAZE Nz FAGHE HEL
Azol g5 el AAgle] dntstE How ¥d &
G oltk o] BN H5@ A5 Aug ZAk]
i so] y 2 EAUTH SRS 5 el we
g IS A 6, ()3} obdRa A% f(0)7ke] YA
o Aojur, o= 4 HE AHH

y; =< ft)g;(t) >, j =12, M )

471 A G M2 S s YER,
A% (continuous signa) & 7Fe] WA& 1

. S o] ARAIZE 215 fol] tiElA]

T o ofF FAoRE Yehld A (6)% 2t

H
Hel
[‘_Bi:
sk

Y, :<fv¢j>vj:1a27"'vM (6)

=
Holwl, 4 ()9 ZARt A4 ©)9 ZA% y,7t B
@ g Aws A,

4% 14 ee

Utk Powin S

N
o
>,
fol
_|>i
g
i
EI>“
e
o %
b TE b
W’ mlm o 3
diorx -
o2
N oX
:‘m iy o™
2
=
g
[ l‘U[O
N
N
N

ox
=
to -
r>~
)
ol
Ol

0
EEE
o
fetl
fr
>
%0
—
=
=
o
ﬂllo O_>L i
™
£
2]
oy Lo



&
il

S A (7)) 7o) PAo] ez FHH
y=&f = PUs =0s 7| A 6 =W

A 0= M X N Z7]9] Fd=2 7HA]

oS, 4 wE el 47 wEe] s

oo

o
z
2
>,
i
o

e
oxl
=

lys)
2 =
r_{n—t‘

2 i
%
ol
el
T
o
o
Ay o 2 o> O lo nS oo ReoJ

>
1o
1
o4 X
fu

1o
=

of e T o

3719 (8)°1 4
[17N] o 7T O]D‘:L |T]:

Al
2]

T+=
K=

w AR,
K-470 WEls] B2 S8 |
sk dole] Tol dalA A ®)=

2 (92 FAH)

lovl?
-2

1—e< <1l+e

loll

2718 A (9)ef A 0<e<1olM, vi= ¢le]e] 3K-A]
et} 712 PE 97} 4 (95 s 9ol
A 4 @ RIPS 7HAtta gt}
o]-&3s¥ RIPS 7H+= 74 84 O
3 24 WY y2HE Joe K-471

JEDE EES

oY {5

AEUX TS MBS HA HE

AHEZ A

1 —0 =

14

OlM 2

II. AQkst= &E

# 4% 2A 71%e e AaAE AE P K-
47 B4E AAL e AHozRE Hud
CR AZRol A e 39 7 Fopsgol Al 13 ALgAS
of 471 B4 Wl HER 4% #A 71eS 48
g 5 9tk

7= AU 2 coarse sensingS 3 & 124
I}= EWZ fine sensingS B3 HFLZ CR A28
o] 71E9] FA47F AEAE Hdtst=E BHolH, of 714
coarse sensingS AR AE7|E AFEs] Al oY
s AEsk 12k Bes viEgA | oA dE
71l AmE A o] b thdebe AR
FHE 7HAA "k oA
ws oA Hd, 1 4
HERES A
ok 4L CRA
el A dojrtA

A
7=
AE7F dastA &
HAE715 S3l wmaA 13
B} EJZ fine sensingg E3+
At B HAOF coarse sensing®

9]
o] AgE A B A Foe

L
R

.
O,
e
flo
N il
Ho>
P ob

N
[
o,
e
fo
ol
o

A 2o
ol
e

o
X
N
oy
1o

=

-,
I
Q‘L
>
N e
i)
r

r go
flo 5
o
i
2 o
12

v
ol
o

A=)
oxl
=

ud e
ol
4 =
My o
o o
-
ms
> o

P
o
v
o
o

>
i
=
sy

0 Om F
o

o H
m o o
o g

i
N

o

X

2
>
ofr
o
rr

o ol
ofr
o

S

=

o

N

)y Mo
o o

i o M
o

M o

ol

=
>
>
%
=
o
& o
_‘:ﬁ,‘
. olN
< 4
olf U

N
=2
L
>
=2
=

o,

ot —
%
B
ax
g
e
=

LI e A [
N
o
tlo
>
o
=
o
r>~
tlo
off
:Oé
2

ot
£

3.2 Al&go]d Z1t
H =R gddo] Holydy =



2011 1€ MASsts ==X ® 48 @ TC H M 11 =2 71

ir

E 1. AgZ&olMd miztolg
Table 1. The simulation parameters.

Parameter Value
Carrier frequency 900MHz
SNR 3dB or 6dB
K/M 0.1709
Center Frequency 2000Hz ,20000Hz
Sample Period 0.33ms

Sensing Time 3.3ms
Mobile Speed 3km/h

Probability of Mis-Detection

O  Energy-Detector

K/M Rate 0.625

10° 102 1(3" 10
Probability of False Alarm

a7 3. Rayleigh Fading stollM o4X| HET[2F &=
UX7|e2 Het X AE7|el dsH|W
(SNR = 6dB, m = 10)

Fig. 3. Performance comparison  between  energy

detectors with and without CS in Rayleigh

fading.
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Fig. 4. Performance  comparison  between  energy
detectors with and without CS in Rayleigh

fading.
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