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Abstract : Block—sparse signal is a typical sparse signal. To deal with the compressed sensing problem of block—sparse signal ,most of the
existing theories assume that the boundary conditions of non-zero signals are known. However, this priori information is often limited to
sub-block.

secondary users. In this paper,try to solve the reconstruction problem of imperfect block sparse signals without the boundary conditions of

the non-zero signals. A modified spectrum sensing algorithm for wideband cognitive radio based on block-sparse orthogonal matching

pursuit is proposed, which combines traditional single—point reconstruction algorithm and block sparse reconstruction algorithm together.
=1

To judge the integrity of the block, energy detection is used in reconstructing, not only improving the spectrum detection speed by the

block sparse of signal,but also enhancing the accuracy of the algorithm by OMP. Simulation results show that, the modified algorithm still

can detect the occupancy of the channel in a very short time under a low detection error probability without the boundary of the non-zero
Key words: cognitive radio ; compressed sensing ; wideband ; block—sparse

()R N 46 45 G B — 20 WHE 5 AT it — 2 72
4 J5% 1 ( Compressed Sensing, CS) #2& 2006 4F
Candes 55 AN H 19— FOBT 95 5 R AL BLIE . CS HiE
F6 M5 S A A ER, v OE e N TS K
JEE /D UL RS 0 B A RS 5. CS BRI 5 5

BE BATHE 7254 28 B Rk A S BEAGAR B, el 8 1 i
PEALFR R
Yis B HA:2013-07-13

A CS A9 HE SR 2 7F 2 00 [ 2 00 A2 5 78 1 1) 2% 1
TR E R AL AR E R R H O CS

&1 H#3:2013-10-26 o £ tH R Bt 18] : 2014 -02-24

EETB VLA S B R AR i TR Y0 H -5 B 5105 LR ; B AT H R S PE 8 2800 H (NY212040)

YEE B KIEH(1989-) , 53 VEIRERIRA WA 5T A B985 ) S A B0 JE 2k Hb 8 A TR 4 B 1 8 AR 4625
) B E RS AR UMERE S IN BB E S,

[ £& AR L : http ; //www. enki. net/kems/detail /61. 1450. TP. 20140224. 0857. 004. html

o, YRU, B 58 A 0, AT



%6 1]

X TFE HAG  — APk A9 3L T BOMP 18 T8 A 93 8 4 v <119 -

MO, DA TR Z ARG 1Y A B
O ABAT AR ) 458 DA SR RN X e P R 1 5
7 ( Basic Pursuit, BP) 5.3k, {H /2 bR ER) CS HELL I 1%
ARG S S5 R, X T — Le KRR 15 5, b o
CS Fg T i EAA LN RCRIR K, MESLFPRZ T,
A R BAEAE 5 WA 7 B 44 AT g B0, —Fh s I
PR A IR Ry et i, B AR ZF R B 8L, © A 0F
FERMIY 3E i S F X AR BS54, i AR AR TR
SATEE S A AT R, B 0 R R 4 SR R A
B G TCLRATE ) PR B 45 W R A AR 451
T TR AT 3 B3R T e T A A i IR
%14y, FH P (Primary User, PU) 5§ A TF15iE

F1% Fie 47 W33 R LA R — 25 [ AR T P (Secondary
User, SU) RAE ST, -4 i BOMPEBE YT 1, R Ik, f%
B AR5 M 2 SO B 5 58 I e 4 JEROAN S &
BT, Ak E AT SGTE M BT SR, A 1 38
B AE 5 AR % T R A 5 20, 78 S0
BRNGT X — el s B SU TETE =2 IRy, B il
T GE R P B 5 Fe 4 O B Ak Rk, el ot
XAR A I B A (EF TR K EA—2) , H
B R 2 58— 1) AT IS PR A i (5 S A S
BTk o AR 7 R A S A AR T T Bt B A% F
T SEBUX T BRI 155 O PR A R RO, B A AR
T e T R

Bt AR TR RS, SC P T R i 4 5 e 4 B B
&, PSR R AR5 AR AR % 1 il FAR EOR R i
A5 O B R AL B —FhRR S TSR BT A
[EIRES TR K RES U TN REASN 3 SRV B R e Rl
BN LW se B, SCBE T A Ja
R R4 BN B A LS & AU 5 B84 He A i 1k
P 1A I R, SR TR AT ) OMP i i 134
VLRI

1 BIEERE S EAE =R
1.1 REBERESER

2 AT LA R 45 B o

y=®x (1)

Hr x =[x ,x,,,2,]" e RFARMHES; P e
R (K < M < N) &4 B&H0 I & 5% y =
[y adaseesyy ) € R QAR A0 ) o

02 DT A 00 5 1) oy Hh s o S 4R S
x, WEES x W& P AT, B THROKERN
L(p=1,2,-,P) IFicHp(p=1,2,--,P) TFHH
x[pl(p=1,2,-,P) MATLLK(ES x Fmh" .

x= [y, em, e xy ey )” (2)
—_
X[1] X[p]

AHMER A T UK B Z 5 F N, 4T
xRk, A HELZA K(K < P) AN FHMEUEIE
TR x A B = {1, L, 0 BRI K R
W, ke A e, Y FHKE L =1(p=1,2,
coo P I R B 5 A8 RIR AR AR 1 0 R A5 5 B

2

Ix s, = Zf( Ixlp] I, >0) (3)

Kb I xlplll, > 0(p=1,2,-,P) %L
ECIxLpl I, > 0) (p=1,2,- P)iRIET T, JRZ Nl

0 [ x[p] 1, = x [pI'wlp] .

eGP G5 & EA A RS L/, W8
1 o) ( Mixed 1,/1, — Optimization Program, L —
OPT) il e /MEBE—F R x[p](p = 1,2,--,P)
AURE SR, SEBL 1 BB A5 5 RO EE A | L S i 1k Sg T
fit 38 B ( Block — sparse Orthogonal Matching Pursuit
BOMP) 3
1.2 EEHRBEREMBHEE

FEAEZE T Yy P05 2 T RN, — b i 58 ) Bl A i
TR Y R R A B AE I 1 TR
e E AR A ) i AL B B I BE AR R AT
X — AR R A A A A R BG5S
g —>7- 4R JFAI A [l ) R AR 1E B8 b — R B Y
SCHEYE TR H BN 5 iR SO DT 2K 2 E A
ORI H R, AR ORI U ERNE AR T
AL FHE B X — S s {5 BT RS2 FRAY

_ S ELES A
RID IS 0 ALY g %

Bl wm#HaErfrER

WA PR L5 S E AR T5 5 hAEE
TR — SRR B, T 25 TIL i L-OPT
B R N RO i BOMP Sk fEAR AR
FFY N S B, TR E R B .
2 X FAE AR R A B 5 48 (IEF T K E A —
H) MBS EAET Hm RN AR RMAET T R
| | N EEEE  EEEn

(a)  JSURTES

(b) i PR/ 4 Ay

Ce) EBFIRI/NN 2 Tk

(A MYy 1 ERY
B2 BogHhnizsEsailsrikse
FEFHIRTETZEARTER




- 120 - HEMBARS R R

%24 %

I A R A 7 R TR

T RAE AR IS iR T R AT
FEIS (A0 1=4 A1 1=2) AR ELAE 5 RO 45 R A
B, 4 1=1 i, BORRERS I, 0 2 2B Ak o 1%
GEiR R 5 5 IR T A ) R 1 405 4 45 T 4 TG
R EE s R AT TEOL 3 . 1 S I N
T, PU S ATHY T 1 RS B SU FEAE RS2 BRAY,
SU it # R HIE PU B — A o5 HISE B, g 2L A
2 A BRI

W e B A L e s B AT 2 B A
SR 45 A 3 P ) e A 0 SO A5 5 B S A T
W R R A R 1 TR AL

17 43R TPl FHE BOR A, A AR T —Ff
KT ZIeR AR A R A TR S e i
JETIAZ R R . 2T oo kU
REEEBIT

(D) ERILBFHRKE (=27, (s>0) EFRMBIE T
%,

(2) FEARFH AL T BRI R P, B 7 B A 0, R
MR 1=2" " GRS R 5 RS 5 T3

(3) bR B RUAT, HETHRKE 1=2°=1
I PR g (5 545 LA S d At

T T Y IR A R FE AR T LU T R
HIFIRE S (HE Y AR UGE AR e B K 2545 5
R 2, HIHBR A 0 s, ot T geiife
W O(N) SR O(KMN) Z 18], fx e 1%
H AR IR T8 (1 OMP 5332, Al A e oy i e A A5
o B R B R 25 o — S R R T o TR AUBE , 4
/B ) OMP 5035 BRI R , 3258032 v Bt e A
1 PR 206 TR A i 7 B 2, BEAT 2% 16 3 e A U
TE 4 B B4

2 XHHRBRENHHEE

BEXSSEBR 055 B i Y 10 5 B R 2 BRAY 18
T FURGE — NSO 9 7 R LR AR 22 5k R A i
JE 4R B B B b SCh BRI T — RS T
A2 G B B A R i R SR AR Rk
AE BRI A B AR SEE b T LU BT B 4 e B k| 5
LT AR SN 5 R A R A HLES B DT 3k 3 B A
P T A 5 W DR P 2 g A A 03k 8, SO B A5
F9 OMP 45 = 330325 R R B2 A G, 7SR A9 1K R B
R DRI REAR H— PP R B T B IR e . Sk
PR S (8 P e R AL A A vk Al i /ML A B v, iR —
AP /N DB S OMP B30 325 717 Ofe B A6 1 € I (7] 2
MBOMP ( Modified Block Orthogonal Matching Pursuit ) f*)
SOEHERANIA 3 FiR

PR S SR T R
Hekail i 1 OMP fl Rl

T
B3 XPehkMn Tt iiaER

2.1 HESR

B MRy, R8RS O, 7 —R K
L, BESRAI A2 5 TR thread ;

St . x (T B I A

(D) 3R 2 r) =y IKEHEIET = A, K5I
EHA, =0 EMESHHEE Q) = O BRI
=1.

9

(2) AL i, =argmax( mean(| 0] r., 1))
RENGE R B bR 1, , B0 R P ) A — Bk
SR 2 AT N AR ERE T | B 0 2 | e e A
RE)—AMEM ARG i,

(3) ARGt . fe K B RE B M 5 Wi de ik
RN T TRR L AL (k * thread) |, R T 177 BR (4 3 1 U6 A
AMEFARIE /N T 0 R A F bRk 5

(4) WdRe/IME FA AR 6 F i, BUN I LA S fE R
min , T /ME U B KT thread W FRoR e 5E 4 5 H,
LA S ATRMARGIEGA, &N B EATE B/
{8, LA SR HIER pos, , FEIMARGIER A

(5) Infe RAEFAR R F i BN LA s AR
max,ﬁjﬁﬁﬂﬂ%ﬁﬁﬂd\ﬁ: thread mﬂi‘%%ﬁ%%%élﬂ,
AR UGE T iR R, KT thread , W BT 37 R 5 4
%A" =A, , Upos,;

(6) EHEMHESHLHER =2 UO,) T
BiEkEr =y -02.(2 “y) P =(2"2)7";

(7) W R IEACAT 1k A5 A (25 PR AR = T A B 2
(8 1 /N TR 1T BR B R IA S T A 5 1 2%, S 2
FUBR T B W B i A S E 2 =0,,E
M ERES =0((02'Q)'y) .,

2.2 BEGFEESH

R AT A1 T8 S 200 MHz, H H AN [ 45 98 i 1
S PU BEAL 7, S 30 HA B 00 R AIE | S5 K i
d RN 16%  [FIETRIRAK BN 8, & SCR TN
WM P =N /N Hod ) N, ARE2s PR R A7 F Y
TAHRIEE,N R B 5 IEEL

SCHOCER Y MBOMP Sk 3E4T T 45 14, |81 4 J2
FEARG R E A E R FH L A5 B T R E AR,

B (a) 20 AR 1 IR LR 5 55 RS I, (b)
JER SO A BOMP 5332k i A AT I, (¢) J2
KL 5 BOMP S92 i Hums i A 505 . B el LA
B, AR EE SRR T H A BB LA



%6 1]

X TF HAG  — Ak A9 3L T BOMP 18 T8 A 93 8 4 v <121 -

JENETRIE 8 , 1 58 i) WM it B A 31 AN BE 2 A FE A 1
VSRR S, FR A0 PR R A SR A MR P 1355 O AE
X2 i AR 2 B TR | DTS ECHR A B R Bk B A
I DR R AR =

100 120 140 160 180 200
418 Fy
()
T

= 52 ...... [L\ ........ ..... f\m ...... ...... ......... ﬂ .......

;
0 20 40 60 B0 100 120 140 16D 180 200
il

(®)

ESS ..... f\w ..... .............. ........ J ....... |

1] 20 40 G0 a0 1 ﬁu 120 11I10 160 180 200
b
M4 FRFRODFEER L THEAXRA
5 RARE BRI FHE SR AT A I R R AR
BIh 2, DI Rl U Y 15 5 04 D i it o 4 530 0%
TEASKE B AE 1 55 B RS OO, a0 SR 58k i e 4% 14
L<8, VA 0 8 1 A 0 15 S b T 1 o A B30 e v —
2 15 L=8 W5 B SRSk AR DU B DR AR A Y (E 2 L
ARLEIE RIS A G i A S5 R T S R AR
ZARK, I 2 BOMP S9EMELAE 52 bR rhiz I
M SCHR4 T BB A K il R B R R (5 5 Y5 B
B 0 T R B DR AR ARORAR /N, ELEEASR B L Y
A

0.35

+ L
B0 a0

03
025k I RPN —— ...... E— - FERTRTN b ...... 4
) S, P Samnnes ....... ERRITRRTESY ATes ........ ——

015

Probabilty of error

[al [ B g R ...... — Ll pom— TR ...... T

005k - S e T NRT, < eunERE PR ........ St b o

® i i i i i i i
a 2 4 5 8 10 12 14 16 18 20
L (NUM of every block)

HS5 TRERKET 6N AR E

Kl 6 BIEARIAEZE F ik FHE BB R T, Scd
P2 PR R FE RS LA B2 &, NIRRT LU
L=8 B R IAERT Jyfedi . (BAESE PR AR MEAS B 18 L
MME ., OMP Jvk WK EE L=1 (0L, NE T LG
HE PG AR B e R 1, X A 5 OMP B3R 1Y
S P TTREE L A3 O, Ao TR Ao S 200 LTS 8 0 )
HERBR B 5 A RN 5 49 OMP S A4 41, SCH A MBOMP 55
T2 AR 00 s =1 22 30 e 0 P ARG D s ROHS A 2R

L=8 MR FERT ) | 1X 5 580k o R I e K {E A AR vk
8w /IMEFA BRI 56 AN R 23, 3k A 7 3 ik — 20 4
TREINAR , SO H A B3k (9 R A A s ] L
OMP B33k A% Gt B i MG 306 2 1]

1.4

121

1

o
o]
T

I

]
=
T

0.2r

i I i i L i I i i
1] 2 4 <1 g 10 12 14 16 18 20
MUR of every block

B 6 RF &K E TR FEE & B

NI 02 2 5 1) ) 2 O RO TR 4 R A B
M, 2R R RE S5 B0 N, B0 05 OMP 332 1) i 1 5
K K, AL G2 YRR b T A BOL A B Ok B, HLR
OMP $E¥E I ZRE N O(M * N = K) 11 1% 5t B Fi i
FMBELEIE N O(M * N = B) , Nt SCrR I
SRR S AT I HIAE O(M * N = B) Fl O(M
# N K) Z 8], St EIE T & 6 f RS I ARG I H i) il 28

25 LRk, Al 45 RS 48 BOMP 8k ML T — o
JE T A0 2R A L, MBOMP 83 76 58 i 1 4R /)
MR A R SE A b B AP MR RE . fEASRENS
B IR R FHGh RS BT, R AR A A R R T
R R AE T [, SCHP T 4R A9 MBOMP 52292 fiE L 422 30T e 10
18 G5 B i A B3 4 ARG T 6 o SR ARG 1 175 3 ) o5
TN, 45 76 ANHEIER T HUE B, T RS S 1B 2R 5%
B RN, TR TE IR EEAF 1 B0 T n] LR Bk i
AR 2 | DLYs /NG R B, 7515 1B PR 22 I 0L
LB T /N — 2 H R R

3 SRIE
SCHER T R A I ) 40 %A 1 R B -
MBOMP 83 I 7 256 T 5 s OMP .35 Ffl BOMP
B A RIS, B OMP B ks iR kG, DL Je B
s 5 T A B R S A I AR s R R T RS A
EAEFF IR WH 2 YA HiE 5 A i hg
PREOR B 2 A L A (5 S R L A T Y R L
15 B W], MBOMP 557 78 A H1E 4B 7 He i i At
WRAR BEAEAR T AR RS DU A AT AV AGE 0] 68 15 ARE 23 4 U
s A B 5 SO
(T4% 126 W)



- 126 - HEMBARS R R

%24 %

4 SRIE

TE WebFrameWork & FHAEZ2 ) el b BH T &
TEZANARGE, SRk, R E AIHESE 7] LI R
MM T & R R G WD TR GE R TE & AR ik
N R G TT A B I BT R B RGBT E , 1E
IR 5 I E 0% Y REAE I I SE PRI IR K . e
AP ZRESRE A R4 I 9 81, 7E SCh 4R i T EZ
A 3 AT LASE At B B B 6E 1 e & AR L SC A
AR BT E bR R G AR 7 BT e

SE

[1] Liu Hongtao,Cheng Lianglun. Priority—based service differen-
tiation scheme for medium and high rate sensor networks
[ C]//Proc of second international conference on communica-
tion software and networks. Singapore: [ s. n. ],2010;392 -
395.

[2] Schmid K,de Almeida E S, Kishi T. Guest editors’ introduc-
tion ; special issue on software reuse and product lines[ J ]. In-
formation and Software Technology,2013,55(3) :489-490.

[3] FBAE, DK BTG S UG FHEEERAL TW
WRI] TP TR 224, 2011,32(3) :26-29.

(4] BZIF. TR EAE HEAR M B[ D], K

Hrakk2#,2010.

[5] Vukadinovic V,Karlsson G. Video streaming performance un-
der proportional fair scheduling[ J]. IEEE Journal on Selected
Areas in Communications,2010,28(3) :399-408.

(6] HWEHE M M. BT R R EAIT]. AL
AR5 KR JE,2011,21(2) :159-161.

(7] M WREXR T A REOR B )] GRS
AR (FEISAR) ,2011(12) :114-115.

[8] Ajay Prakasha B V, Ashokaa D V, Manjunath Aradhya V N.
Application of data mining techniques for software reuse
process| J . Procedia Technology,2012,4 :384-389.

(91 Vg3, VM. B TR 3R 2 T R B9 S A8 MIS
HrE N A ()] OIS R ,2011,30(17) :16-18.

[10] B %X ¥% W J& B/SHTFHET MO AR
it (V] R TR 4R, 2012,11(2) :48-52.

[11] 2 45 3T MVC B Web B FHBFFE[ ], #0057,
2010,9(1) :19-21.

[12] X 55, E1E RN, 5. JET MVC I R A3
HEEA[ 1], PEBEEBAR IR ,2010,40(6) :635-
639.

[13] & g JFR MVC HEZ RS SRR 1], Wirg TR R
4R ,2012,22(3) :49-53.

[14] 0 A, B8 f2 BT NET HORF MVC 13 44
BT, ML TR ST ,2012,33(7) :2646-2651.

(&% 121 W)

SE Ik

[1] Donoho D L. Compressed sensing[ J]. IEEE Transactions on
Information Theory,2006,52(4) :1289-1306.

[2] Candes E, Romberg J, Tao T. Robust uncertainty principles:
exact signal reconstruction from highly incomplete frequency
information [ J]. IEEE Transactions on Information Theory,
2006,52(2) :489-509.

[3] Candes E J,Wakin M B. An introduction to compressive sam-
pling[ J]. IEEE Signal Processing Magazine ,2008,25(2) ;21
-30.

[4] Baraniuk R G, Cevher V, Duarte M F, et al. Model—based
compressive sensing [ J ]. IEEE Transactions on Information
Theory,2010,56(4) :1982-2001.

(5] B W4 5%, W0 JET IRAR ISR 518 BE i L 0 o
VESE RS RE [ )], T 515 B4R ,2012,34 (1) : 14—
19.

(6] A &8 1EE 55, 5% I HIJCL Mg h 46 U
WA ()], ALATHE L R 22440, 2011 ,34(5) :76-79.

(7] HUE AR Zem BE. R4S st [ )], THRHL 4R,
2011,34(3) :425-434.

[8] Mishaii M,Eldar Y C. Blind multiband signal reconstruction:

compressed sensing for analog signals[ J]. IEEE Transactions
on Signal Processing,2009,57(3) :993-1009.

[9] Tian Zhi, Giannakis G B. Compressed sensing for wideband
cognitive radio[ C]//Proceedings of IEEE international con-
ference on acoustics,speech and signal processing. Honolulu,
HI:[s. n. ],2007:1357-1360.

[10] ThURffs, % 7, BBRA:, 55 FRae B0 KON - AR 29
BB )] 75403 ,2012,28(5) :609-623.

[11] BE2h, 5% MG, EHER 5. SET OMP 53 (14 58 It 1% Jak
HILI]AGSALFE 2012,28(5) :723-728.

[12] b 77, Fear s, Wres SR . T 1) F 400 SR ) B i 8 1 3 i
R[] T4, 2011,39(3A) :75-79.

[13] Guo Wenbin,Wang Xing,Lu Yang,et al. A tree based recov-
ery algorithm for block sparse signals[ C]//Proceedings of 6th
international ICST conference on cognitive radio oriented wire-
less networks and communications. Osaka: [ s. n. ],2011:91-
95.

[14] Do T T,Gan L, Nguyen N,et al. Sparsity adaptive matching
pursuit algorithm for practical compressed sensing [ C ]//Pro-
ceedings of 42 Asilomar conference on signals, systems and

computers. Pacific Grove,CA:[s. n. ],2008.:581-587.



T 2 T BONP S ST B [H RRAR <

E=r XNEH, ZEfl, LIU Zheng—qi, JI Wei

== e IS RS S 5105 B TREAEBE, YLJh st 210003; 9 LLE(E SHEEMNBAREE
BRI TS S, VT8 Fa 210003

i SR A 5 R ElsTIE]

YL A4 Computer Technology and Development

o, B0 2014 (6)

A CEERE: http://d. wanfangdata. com. cn/Periodical wjfz201406030. aspx



http://d.wanfangdata.com.cn/Periodical_wjfz201406030.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%ad%a3%e5%85%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%a3%e8%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Zheng-qi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JI+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e9%82%ae%e7%94%b5%e5%a4%a7%e5%ad%a6+%e9%80%9a%e4%bf%a1%e4%b8%8e%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%ef%bc%8c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac+210003%3b+%e5%ae%bd%e5%b8%a6%e6%97%a0%e7%ba%bf%e9%80%9a%e4%bf%a1%e4%b8%8e%e4%bc%a0%e6%84%9f%e7%bd%91%e6%8a%80%e6%9c%af%e6%95%99%e8%82%b2%e9%83%a8%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%ef%bc%8c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac+210003%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e9%82%ae%e7%94%b5%e5%a4%a7%e5%ad%a6+%e9%80%9a%e4%bf%a1%e4%b8%8e%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%ef%bc%8c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac+210003%3b+%e5%ae%bd%e5%b8%a6%e6%97%a0%e7%ba%bf%e9%80%9a%e4%bf%a1%e4%b8%8e%e4%bc%a0%e6%84%9f%e7%bd%91%e6%8a%80%e6%9c%af%e6%95%99%e8%82%b2%e9%83%a8%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%ef%bc%8c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac+210003%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.wanfangdata.com.cn/Periodical_wjfz201406030.aspx

