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An Interference Temperature Estimation Method
Based on Pilot and Interpolation Theory

HU Zhi - lun , HE Shi — biao , GE Li — jia , ZHANG Hao

(Chongging Communications College, Chongqing, 400035, China)

Abstract: A certain number of sensors are deployed to detect the primary user’s power spectrum density based on
the theory of setting two — dimensional rectangular pilot pattern and the disposing sketch map of IEEE 802.22
system. Then the interference temperature is estimated through combining the multitaper method with singular
value decomposition(SVD) . Aiming at the distribution randomicity of cognitive users,in the region where there
is no detection point, interpolation methods are used to estimate the interference temperature value. Theoretical
analysis and simulation show that the method can detect the interference temperature effectively at certain area,
and the estimation precision of interference temperature is improved by interpolation method.
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Fig.1 Interference temperature model
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Fig.2 The pattern of rectangular two dimensional pilot
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Table 1 Parameters of system model

L0 7 5575l /km 20
& R 7 25 30 il / km 0.6~2
B K AL H R/ (Mbit/s) 20
Tt R /W 4
L IRAN KBTI /W 0.6~1
FFT K JiF 64
gg 76 B 1o 40 s
VN YIS IO A

T R m TR R B R ) B IXCEOR ] 4
RS BORAMTE B S 25 T AT R AL d
X ARTBE AR A DX 20 5 B (P P
JERE) B ARARAV B DG AR, I REAR A Al it Pl
{Ho XFFRBIARE) E X, 2050 — 4Efi E A0 )
A (A AT, PRI (A 53 12 A 0 22 P R it 4k A
P 6 i o i Pl A R0 A S0 w5 2 R T ) )
R, AL TR 2 (E MAR B AT I, (H P 2 A (e A
TR ZE BN T Y- E AL T, X2 T 2 s
(BRI 3 A AR Al T, S S e LS fl 2 1
P ARG B 2 T 4B E A

I:I;FW‘EE{EvHﬁ
(=) ﬁﬂl)ﬁ?’ﬁﬁlﬁ{ﬁ

s \@/7%
&//\////\/

S I R L |

Fig.5 The estimation figure of two — dimensional interpolation
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based on interpolation
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Table 2 The estimation value of interference temperature
based on general model under explicit intruder
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Table 3 The estimation value of interference temperature
based on general model under explicit intruder

i fE 77 =X TR/ W
MG (E 0.0320
YA 0.0317

3 b AT AL T AR QBRI A 30 2 DS 4L i
FEAGT, FHARHEL B D7 YR Al T ARG BE LU B P PRI A
IR (E 2RI 2

6 45 it

T A AR S T A A v S P
TR, A SCH IR A5 B A T — 4 S R R
B, 454 TEEE 802.22 Z5 My m K, it 1T
— B TCER A AR R = P D3R 1) R G AR
RS T L IR 1 DX, A S ) L 52
FH = HE 455 (B RN 49 B A7 (R A 112 X3 e ) 2
TR . BIS o A Ff L3R, 5 B B 1%
SRR T P IR A AR B B R P E MEE . A5
T BT I A 2 AN R B 3 P A T4
M.

SE 3k :

[1] Simon Haykin. Cognitive Radio: Brain — Empowered Wire-
lessCommunications [ J]. IEEE Journal on Selected Areas in
Communications, 2005,23(2):201 — 220.

(2] JABERFRE IAHITC L S a8 Ko [ M] . b
R HL AR 27 H R, 2007 22 - 25.

ZHOU Xiao - fei,ZHANG Hong — gang. The theory and applica-
tion of cognitive radio[ M]. Beijing: Beijing University of Posts
and Telecommunications Press,2007:22 —25. (in Chinese)

[3] Thomson D J. Spectrum  estimation and harmonic analysis
[J]. Proceedings of the IEEE, 1982,70(9) :1055 — 1096.

[4] Claucy T C.Dynamic Spectrum Access in Cogntive Radio Net-
works[ D] . Maryland : University of Maryland,2006: 13 - 18.

(5] 220K, 5y . —Fh e 7 2 S0 £ G A o o 58 1k
[J]. AL FRHL, 2009,21(1) : 78 - 81.

LI Bing, YI Bo. An Advanced Channel estimation method

based on two — dimensional pilot[] 1. Microprocessors, 2009,



% 8 4

WG 45—l T S (A B ) T BEAG T 7k

A 261 5

21(1):78 - 81. (in Chinese)

(6]  BRZE, %), —4E NG R OFDM 43 {5 18 1 11 B BIF 52
(I FFSEHL AL S50 T, 2009,45(12) : 149 — 152.

CHEN Kui, XU Zhao. Research of 2 — D interpolation in OFDM
pilot — assisted chanmel estimation] J] . Computer Engineering and
Applications,2009,45(12) : 149 — 152. (in Chinese)

(7] Rk, Wb R AT ART ST B RS )

WIiMAX 5 A A BT T [)] . 5L DR 2 4t
(FARFH#R) ,2009,21(1) :23 - 26.
HUANG Qiu - yan, XIE Xian — zhong, DONG Xue - tao.
Study of channel estimation and interpolation based on non —
zero pilot sub — carrier in mobile WiMAX system [J]. Journal
of Chongging University of Posts and Telecommunication (Nat-
ural Science Edition),2009,21(1):23 — 26. (in Chinese)

(8] skse, BObkyg, WAk, 55 BTN - EOR 1Y 802.22
pruf[J] . Jek i T2, 2007,37(1): 9 - 12.

ZHANG Liang, ZHAO Lin — jing, HU Qian, et al. IEEE
802.22 standard based on cognitive radio technology [ J].
Wireless Engineering, 2007,37(1): 9—12. (in Chinese)

(9] TS ARG, LR IETIARI LR 1Y [EEES02. 22
PRHEL) ] 2R (R R, 2007,28(3) : 71 - 74.
XU Yu - hua, XU Jin - xi, SHEN Liang. [EEE 802.22 standard
based on cognitive radio [J]. Journal of Military Communica-
tions Technology ,2007,28(3) : 71 — 74. (in Chinese)

fEE T

B (1983 - ) WHLEE R - 05024, 20507
1) A Tk L AR 5

HU Zhi - lun was born in Huanggang, Hubei Province, in 1983. He
is now a graduate student. His research direction is cognitive radio.

Email: bench163@163. com

AR (1963 — ), 05, LR W1, B Lk sk
I, TS 1 A v A S P TS

HE Shi — biao was born in Anhui Province, in 1963 . He is now
a professor with the Ph.D. degree and also the supervisor of Ph.D.
candicate . His research interests include UWB, anti — jamming com-
munications.

Email: hdoctor@ vip. sina. com

CHU IV AR 2l 25) AIE R 3 o

CRIREAR ) (A T BITIT 1972 47, 2 o o [ 04 R o 7 BORBEFE B £ S R, 2 24l 5 T
TN AT I PR R RHIT A s S Ao e A A R AN R OO s A RS 25 B o AR
55 TEINZE TR H G, SO E SN 55 8 A Bop A R s, 55 T A A2 D 5% B 9 I U
B SRR AR Bl 2850 6 i A ] P4 L 22 T 12 SRR Tl s A R BA TR A9 H

e R TRE AR Bl A ) S 3t S A5 A JiE , PRI olh A 27 L S BHIE N B3 BRBR B A

Pehi .
‘M=EBF $
-DENA
e R KT SN

R RS A

= CRATERIEE
B AR A

(1) 3R 55 b LRSI T8 3 B, 2200 Kl T &, ORI A8, SU7 R 5
(2) SCHR— AL I 4 000 57, SRSt word SCRY , X T 3CH A 1 37 LA BB QS I ik 2= 95 5 4

TR 5

(3) Bt 55 o8 44 , LA T AR W ISR AL 5

(4)15 55 oK A Email B8, BAEMEAE : dianxundongtai @ 163 . com, e fiid i BHVE & AN 5 Huhl BCER B

TR A 5

(5) AT 2@ R ORE A 15 2 PIXEAAR A HH I, Tt L T 5 W SR P o 2 O, g B R i
FIAL B IL  VEE A BRI E AT A B . R PE— S TR, AR RIS DL SO R BN 10 28 IR T 52—

T4, AMER A
B 15:(028)87555677 87555634

f& E:(028)87538378

.91.





