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A Study of SAR Deceptive Scene Jamming Technique Based on
Bistatic Location

LI Wei, LIANG Dian-nong, DONG Zhen
(College of Electronic Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Aiming at the signal form and the gererating method of the deceptive scene jamming for spacebome SAR system. This
paper proposes the method of jamming based on bistatic location. This method first uses bistatic passive detectors to locate the jammed
radar, then smoothes the track and produces jamming signal. It provides accurate position info of the jammed radar, eliminates the effect
of random location error on imaging. The bound of location error and its effect on jamming result are studied, so the important problem
in implementation of the deceptive scene jamming technique is resolved. The simulation result shows that this method can provide
effective jamming.

Key words: deceptive scene jamming; SAR; bistatic location

& BILEEIL (SARMEN— R BB RN AR , AR RS ORI 7] 58 B R 69w, AT 3 kR T
AT RAHRERR, B FE—ENFRBK, TES AR R T BAR R, Fit o LT3l
BFRGI , R ELEER A P E AR R B ESEER. B, NHET TR BEN,

HRT4EXT SAR T4 3 FEE A TEE TR AERER TR, & F SAR AARF K4 H
3%, Fik, AR AT BRERE THRER . SRR TR E NS5 L AR, 7 E
/N, B, B TRESRTREANHAR S  HHREUEC NERHEREFSMHE
B b, SERRUAT TR, TR E XA H A T3 TR, EERETUNPLEF B #T Til. &X
REHETIOLE MR TR, B ERENATRESE—R, BB T AR T IR,

1 FTHREBMESEX

E# SAR JLTERMNA 1 Fin, DERHE T, RAEMRAST R, Z(H,r, o) RIREP, LN
KA ENZ TR ERE S, TEMENR(H,,0,0), EER o, TIRHLME LM B BRFGRRENLTF
MewN, BES | MR THETHAEERO,r, 0), TIHVLLER (0,10, a0)o

& SAR RELHEEHRN

« WRBR2004-12-12
E&MA  BFHE LS VBT H (41307020203)
EEGMT EH078—) B M4,



54 Sl AN 2005 45 4 34

pp(r,t;r)=a(t,r)exp(—j21r!2£rz)exp(jwcr) (1) A
B EBER(E8AE) A .13
pp(r,t;r):a(t,r)exp(—j27c§(r-—g£(—£;—£’—@)2) A

=\

exp( - j ‘%R(t,r, a)) (2) o0 ___.‘___,‘i.
3, R(s, 7, o) B S HIRZ MR, % & FIER / v e
EIRMIERY 7, = 2R(Ta0) oy k pimgst oL
#, 0, HEHo sl

BIEE 1 FIRJUTXR, TIRLEIAEAMNER RN H1 FHRIUTHE
Ry(t,ro,a0) =/ B4 rit(ag-ol  (3) Fig. 1 Goometry of jamming

% i MEEEITEIR AR AT RR N

R(t,ri,a,) = H: 4+ 1%+ (a; - v,t)* = Ri(t,r0,a0) + (a; — ag)(a; + ag - 2v0,t) + 1> — 1’

(a; - ao)(a; + ag —2v,t) -
=R°(t,r0’a°)+ 2Ro(t,l‘o,;o) +2Ro(t’70tao) (4)
HEBBGRPE | NS FRVLZ B X ER K
A _2R(t,riya) 2Ry(t,10,80) _(ai—ay)(a; + ap —20,t) - (5)
L= c - c - Ro(t,rg,a0)c +Ro(t,ro,ao)c
B F TRV BRI EEAE N
s0 = exp( - j2ntfo 2—I:o)'exp[jﬂK(z-—-:)'-%f&)z]'g(-r—2—'?9) (6)
MR PE | M ETHBEIE SRS UERR
s = ovexpl - 2fo(2 4 M) ] explinK (- 28 - Ar, V] (e - 222 - Ar,) ™
B 5o F s; RBEB M EN M BRER SN So(w, ) Si(w,t) , ATLEH
Si{w,t) = Solw, t)o;exp( - 2nfAr;)exp( - 2rfolr;) (8)
BRFLHNEETRGRH N NETdHE, N TRETRGRUE
I N
S(w,t) = Zsi(w,t) = Zso(w,:) * g;expl - 2n(fy + f)Ar;] 9)

N

HEER B ARG S s(v,0) = D) s (o, 0) I LBSES &, (A=A EBFHRES.

i=1

LREFIEE S ERERE SR, R IR AR - rilE5R, A5 5 IR A ER AR AL
RIS A, PR R ) A e, AT B R &

2 BEREMUREIMNTFRBREZME

SEBRSCHETIRET , BB R e BAME , AR A, RERFER M ETE TR FARALRE
B, EETHES . Hit, LR RFERRMN FERBRENE TIRE BT EN,
2.1 MEEMEL

B THRMEE, B g TR ER TR TS T2 S, i, BERNAEERA LA NE,
XA REXT BB E Lo

WUETEMFEAREH, BIES E AL SAR BB EMITREAMS, TEEMRE—MRFHESE, T
BEMPNADUEHEMUMBEEN, L EMRBERS, FEMNASKMEFE B RRBERINMLE,
XA R T AE B M T S B AL B A B R  BRE AR ER, EER .



x5, % BTN SAR FRKIRTHEAB 55

TEHLEE LT , SAR F 32 3 3 BE A, (AR B0 SE (U 7T ASE L SE B AL T T AU 2, AR
SAR H8, Htb SAR ¥4 KATRBEN Skm, & RILEHS A 125, B8 UhE AL B PTG ET LA Ss, WIAT LA
TAENTREER B DB A RILEK B 7/12; 2R X E AL, BB AR [ 4 0.5, RRB AL
7% (AR TT SIS K M ST IR 1A, HETT AT AR 4RO THAROR

Xt FEE SAR R4, T4 RILZ0 EBAE, BRI T R, LA PALSAR A1, & AL
BHELNT 1s, DEF SEBER Thn/s, BB5EARS E] K 5s, MAERALIBHEXTFEELMAT 35km, T
SAR A BILEKER Thm, I XA T R A HIRAEAT THE, AT BB FUM T HRECR M
T, W s R R, P R B AL R T EE K

M TR LB L, ZENLER BT, SAR - 38 ShE BEBLAR , 656 P B 0 0 X006 R (L A8 T LK
S BT R, T3 F 23R SAR KU, WIZ (XU E R A o

2.2 EIREMRN

BT E AT A S ENEE, A TR ESHERNEAMNESEXEZ AFERE, RE
P R B R A T AR SN B FR RS, ERRETE AR EGEY B, FEX
BERAENRESELE EMmEN T ERGRAERZE,

BT B EMBIR(H, r, o) BIBEHLINE RS S50 SAR 20| AUAR4R Bk vh 72 75 B2 B B Fa FJ5 fiL 1)
WABHRS XA RB S5 SAR R R — MR M B K TR TR ST A EE i 2, i
IR TELIRE,

AN E BB Z B PR TR, G EREE N2 BRI EMERNTREEAS
ESAF AL EEER, BT USIRE BN T R Z MRV RGBCR B, XS
RS S TR S AR e S ESMLEA ey E, Bt &R TR B SMBEM B FFE—
BHRE, TEIREREE TR EENES AL MR X TR TS UL E R

B EREHESEBGEMENRBZ ANEROR(0) IR, K Aq, ITHRIVSERT
PRI NI LB B R IER , dr,da ,dH, ABINBSTF A EMEESEMEZ FRfRE.

d(Az,) = ag:" dr+ aﬁ:‘ da + aa‘i;o ‘dH, (10)
MR (5) TR EBT AT ERE: .
r; 3
d(R)=[_R(t T; a) Ry(t, To’ao)]dr+ 7
(a:-v2) . (ao—v,t) £
[ R(t T a) Ro(t,’mao)]da+ %Z
H, H, & 3
- kG * Rl a8 D
B2 BR TEMEREY 0. PR EATan=ARRy LT
RBSFSRNBETREEMCENCBRZ AMELR OO e xror
BN OB B 4 700km, EFREEAAAT N

R AR E AN A O REEROETRATOG e

EWB, VLI mXEEAE 0. 1°6T, EXEEMAEBFTFE  Fig.2 Relation betwe.en s.hifl of scene position
BUUS, EAHMEREN TROAEEWHE/N, RERET and error of direction measurement
HERBREE YA TREZ KR,

3 H

1 PALSAR %, B 35 R FIIE MR, B 2dcm, 4 55 28MHz, B 5 B 4 691km, Bk vh E E 5
1950Hz, K& 5 RL 16 R T K 8.9m, FIt BAR AU R B 0 A BARESRE R 10 5, (G S RINE 3.8 4

B



56 HEMEREFR 2005 SF5E 4

20
£ 530
E E :
% x 0
&l B 50
(1]
L ne s R SR 70 ; 134
20 40 60 B0 100 1 20 40 60 80 100 120
Ji il /m TrLEm
K3 SHEBRRS B4 BWTHERBHR
Fig.3 Image of point target Fig.4 Image under jamming

EMBERERUBRLEE, HHERREVLIRZE X RGBCR W, & o B AT 7745, F
RS B AU A SLALE A B LA 5, P LR IR B R B R S PRI 2 0, MATE PR A8 T
PHTCRIBSCR N 6 Fim , K i BT HRATCN T RE KA P LA R,

X0 LYPA S .
679 | —WRa - ]
678 o ive” I\I‘ [
L 67 ( -l JPJ
< H ]
5 o6 i Nl
&’ 6.75 > 1 W‘JJM IJ :
674 f- Jlﬁ gl
673 S e b
FHAE /m
BS5 EHAETHEETES LA B6 BEMETFHEATHRSETHREER
Fig.5 Comparison between tracks with and without smoothing Fig.6 Jamming result before track smoothing

ERBEALUE S, REFETRESH, EREANENERILERS, Meh T2
BXEMEFEBIINRRZEMHATHRATAERENAL, B 6 FRBEERIEH T X— K, B,
X3 ETIS M E BT PR RA BN PRZE, RIRTHRGRTUURR, A—RH THERESHE
T FE— TR, SFBTRESPEMEZ ABFE—ERE. MRELFRFBRAE IR
HHOLEER, MR AR BERITET X SAR RARE RN EA N THHR, Bl THAEREA,
Bl T S A, A REDIRBA,

4 & &

SAR M ARREFMAREARHEENEL, ARAMENTREARFEF LR, FXEEM SAR
B R SR L &, B e BRI E AL, R FA AR ERALEE B ETIHES,
BIFE T SEAL U7 He 3% E MR EW RAGR M H A T EMT. SSRILH, X SAR #HTHRFEXT
WRAFTH, I T UAETHRIIRR/ DI ER TRABCABEENBR . WEXE, BEE SAR N ARH#
IO IR TR B EERET R AR,

& ¥ 3L WKk

[1] Dumper K, Cooper PS, Wons A F, et al. Spacebome Synthetic Aperture Radar and Noise Jarmming[A]. Radar 97, Oct.14 - 16 1997: 411 -414.
[2] EBAN,%. ARILEEENTERE TR EFIEI], i F 48,2003, (12): 1900 - 1902,

[3] LiW, Liang D, Fang X. Some Jamming Techniques on Multi-Satellite SAR System[ A], EUSAR2004: 875 — 878.

(4] PR A—F . ARE . BXEMAFLEECHEAIM]. LR BB Tk ikttt 199.

[5] 4rég, R, &%, 56 UWBR A HEAE]]. ERRHE R F44,2004,26(6) : 58 - 60.

[6] Gershanoff H. Experi 1 Passive Range and AOA Sysiem Shows Promise [J]. Journal of Electronic Defense, Dec., 1992: 31 -33.






http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200504013.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e7%94%b8%e5%86%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e8%87%bb%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Dian-nong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DONG+Zhen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GershanoffH%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200504013%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b9%e9%b2%b2%3b%e6%a2%81%e7%94%b8%e5%86%9c%3b%e8%91%a3%e8%87%bb%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200406013.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e4%bb%b2%e5%ba%b7%3b%e5%91%a8%e4%b8%80%e5%ae%87%3b%e4%bd%95%e9%bb%8e%e6%98%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200504013%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+W%3bLiang+D%3bFang+X%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%9b%9b%e5%88%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dianzixb200312035.aspx
http://c.g.wanfangdata.com.cn/periodical-dianzixb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dumper+K%3bCooperPS%3bWons+AF%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1049-cp-19971707.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e6%99%93%e5%b9%b3%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%b7%e6%ad%a6%e8%99%8e%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6166569&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_6166569.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b9%e9%b2%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e7%94%b8%e5%86%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZOU+Kun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Dian-nong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xdld200511001&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xdld200511001.aspx
http://c.g.wanfangdata.com.cn/periodical-xdld.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%94%a6%e8%90%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e6%98%86%e5%ae%9d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%bb%ba%e4%bb%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Jinping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ma+Kunbao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tian+Jianzhong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_sdsfdxxb-zr200602007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_sdsfdxxb-zr200602007.aspx
http://c.g.wanfangdata.com.cn/periodical-sdsfdxxb-zr.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%b4%aa%e6%97%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e7%9f%a5%e6%b6%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%b8%80%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Huang+Hongxu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Huang+Zhitao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+Yiyu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xhcl200701009&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xhcl200701009.aspx
http://c.g.wanfangdata.com.cn/periodical-xhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%a0%b9%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%bf%97%e8%80%80%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Genzhong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cao+Zhiyao%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_htdzdk200605014&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_htdzdk200605014.aspx
http://c.g.wanfangdata.com.cn/periodical-htdzdk.aspx
http://c.g.wanfangdata.com.cn/periodical-htdzdk.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e9%a3%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%84%a6%e6%b7%91%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Fei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIAO+Shuhong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_djyzdxb201105051&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_djyzdxb201105051.aspx
http://c.g.wanfangdata.com.cn/periodical-djyzdxb.aspx
http://c.g.wanfangdata.com.cn/periodical-djyzdxb.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dzkjdxxb200505011&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dzkjdxxb200505011.aspx
http://c.g.wanfangdata.com.cn/periodical-dzkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%98%e8%8d%a3%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bb%ba%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAN+Rong-bing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Jian-guo%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xdld200602012&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xdld200602012.aspx
http://c.g.wanfangdata.com.cn/periodical-xdld.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%ab%8b%e5%ae%aa%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%b4%e5%88%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Li-xian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHAI+Gang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dzdkjs200604002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dzdkjs200604002.aspx
http://c.g.wanfangdata.com.cn/periodical-dzdkjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e5%90%8c%e8%89%af%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_htdzdk200101001&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_htdzdk200101001.aspx
http://c.g.wanfangdata.com.cn/periodical-htdzdk.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%87%a4%e7%90%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bb%ba%e5%9b%bd%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ldkxyjs201106006.aspx
http://c.g.wanfangdata.com.cn/periodical-ldkxyjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%98%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bb%ba%e5%9b%bd%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzkxxk201001014.aspx
http://c.g.wanfangdata.com.cn/periodical-dzkxxk.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e8%b5%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%99%93%e5%8f%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e4%b9%83%e6%98%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xdld200806028.aspx
http://c.g.wanfangdata.com.cn/periodical-xdld.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%8f%e4%bb%b2%e5%b9%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e9%a2%96%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%9b%bd%e7%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e8%bf%9e%e6%a0%8b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xdld200701022.aspx
http://c.g.wanfangdata.com.cn/periodical-xdld.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e7%94%b8%e5%86%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e8%87%bb%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ygxb200702005.aspx
http://c.g.wanfangdata.com.cn/periodical-ygxb.aspx



http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200504013.aspx

