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Abstract ;: The electromagnetic spectrum has become an indispensable strategic resource for our country in
this information era. Facing the major challenge brought by increasingly complex electromagnetic spec-
trum, the study of electromagnetic spectrum space has important significance for future spectrum sha-
ring, radio order management and the war of electromagnetic spectrum. The paper focuses on theoretical
model of spectrum situation, spectrum situation sensing in wide area, dynamic spectrum situation gen-
erating and efficient utilization of spectrum situation to study the basic theory and the key technology of
electromagnetic spectrum space cognition. Moreover, it is pointed out that the integration of isolated,
scattered and static spectrum data into a whole, dynamic, correlated and visible heterogeneous data set
should be paid more attention to in the development of spectrum situation. It provides the theoretical
and technical support for improving the dynamic spectrum efficiency, detection probability of malicious

user, false alarm probability and the ratio of spectral efficiency.
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Fig. 1 Structure of spectrum situation system
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Fig. 2 Scheme of spectrum situation sensing in wide area
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Fig. 3 Detection probability and false alarm probabili-

ty of various spectrum sensing schemes under

different spectrum busy free sparse ratios
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Fig. 4 Scheme of dynamic spectrum situation generating

Y FLAE 22 4k 25 8] L 9 I (8] AR OGP L 2 8] A 58 4 A2
R S 4 IDUAE 4 vl S RT3 25 S 4R AR A S
M 52 BR G5k G 2 [ A3 336 25 4 1 b 4

Sl B IE TR REE T 2 A PR
W AR N A BB (1) BUAL B X9 25
S 45 F AR A AR 45 AL A B0 S8 — R AT 1 AR AT A
—ALAL IR . (2) R4k - X I S 4k 2 ARy JE MR T 2k
PESRAR LM T L AT REE R . (D RB /M
Fie MRS [] 4 |2 (1) 2 s 3 48 X003 25 S Bl R 47
LSSl T il PO [ DIV 5 o L T
(A FE G - 0T o 28 RSB 45 Ak FLS PR A [ S B K0
AR A 25 BRI TR i A [ 8 A T e 2 S B
Tl R A T 25 A AR PR S B

Z e BEAT B T 25 SR Al 23 B A DU T
FALR TR RE S ML TR RE b A T AMLAY S B
M B BN RE Ty Bl A B 25 SO 1 A
Hhe, DT A KR AN ALIR SR . BRI Z AN
NGB REREE € NI X = R e W M VN
Shy e SR A 23 B 3 A B 9 3 25 A RO W A A
HEZR oy 0 B 5 2 B B 6 A R 45 I 3 el A
G Sl 3 Bl I Bl 4 R 7 2 . 58 0 2 PR R
T A5 S T L3 BT AR

W T 285 B0 A TN %o A B A B A S
Lm0 R L MBS Dy s A dke A A R
s i SN A INIE L (521N W o S P B
A Ao X g SR R B S BT L 0 2 3 i RR 26
SR BT A AR BT O 2B L A AR R S 2
25 (1) b 0 R L L 5 A O L DR N L 2ok
JEE 1) 285 S0 A R R TN RS IR LA R S A 2 BRI
BT B85 A B3 BT 1



630 mMoa M =

LIPS S

48

3.3 SEEEFA

A ST QAT R A 2 A S T
BT HUE IS S RO B TR L S
(R I R T X T A A I A e HE 3 Ty
T A 77 SR AN 5 R

BT3B R A 0 B2 A TR SRR v OB
T FEAAZ O A A AR SR At v 2] AT
TS HE BT EL PR SR 2R 25 R B S
AL, 6 BIn 2 AL T IR T 2R B9 P 4 A A
A S WCEEE R LU P T A DA P AR fi)
TR R N A EPE R B R IR R —Fh s
) B AT S P R T AR 5 SR A T
exp{ U, (a;.a; (k) }

A Bjﬂ?}ji;‘ﬁ(, U,v(a,-,a,/, (B)) A i R
WS a, TR s a NG a, [RME.

HASIEWI P e B S L p S RIS DL
i B i R A P A A S L RE LU T s A
L IRy ST TS S R o E /WSS P i By (RS
AR FESE 15 BB E R MBI 2 T T
I3 HOTE R 25 0] i D SR ) il e A% B 4k b Ll d B U =
BRI AT DR AR 1 i DR B AR A 5 A T A7
IMEZ—,

B0 o A 0 2% 1Y 0 J2 R DL R BN X T Y
AHEL A E )R] 25 pE A b 2 75 i ) B REDRE B2
T 43T T )25 Dl sl (] 11 200 4 B8 A3 MR 118 22 91
TR PERAE L s £ Xl 55 B 25 20 A Z2 4 e il 2 £

¢ (k+1) = !
20 e expl U Cassay ()} JIN I Jy 8 MR T % B0 5 T 2 A D 43 A
TR R
ARSI Sy
RIS EPR: ¥ L
FO T e
T8 [ 2 R 2 4
[£> 5802 MBI
. T 15 R SR UL A
% P ) ABLIEE A ek
i B9 5 :
Ty
§ (U
1% .
2 AR i
- flargsiny it R i 1
; e o L)
3 1 A HURA
A RIERAL

BlS w2 AT o M O %

Fig. 5 Scheme of efficient utilization of spectrum situation
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