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Maneuvering Target Tracking in the Nonlinear System

WANG Hong-giang LI Xiang LIU Dan GUO Gui-rong
College of Electronic Science and Engineering National Univ. of Defense Technology ~Changsha 410073  China

Abstract Considering the problem of the maneuvering target tracking in the nonlinear system this paper first proposes a modified
algorithm based on’ current” statistical model. Then a converted measurement Kalman filter is applied to tracking the target. Simulation
results show that the algorithm improves the tracking performance obviously for the poor — maneuver or non — maneuver target meanwhile
it retains high tracking performance for the strong — maneuvering target.

Key words nonlinear system maneuvering target tracking statistical model converted measurement Kalman filter

1-3 “ " CSM CS-
MAT
4 45
6 7
Kalman EKF
1
CSM
Xk+1 =0X kE +U k a+W &k 1
Xk =xk xk xk " a ik
i oklk-1 W ok Q0 k =2a2% 0
1
2= =Tk Kk ]2 2
Ve
% 2002 - 04 - 17
413010701 - 2

1970 -



2002 4

58
o = S0m/s? 800
1
N\
0 k 600}
Kalman ‘_’_’;
a0
"
200
00
2 _\77 2 60
0 0= ¥ klk /amax Oq 3 ::'(kllc)/(m/sl)
X klk 0
ai 1
1 “ Fig.1 The relation between acceleration variance and its
” 0 a. mean value
7m/52 i ”
0
0 “ 0
1 - 3 13 0 ” 0
3 4 o
T Tm/s T
8
A ERlE E kIR >
X klk = 3
X klk $7
2 ~ 4 MCSMAT
«/355 EVk /@y, 4- [amax—ﬁé k|k]2 X klk >iT
o= 4 312 3
3 2 =~
N3 T Gy [amaX—T] X klk <7
2 Kalman CMKF
2D r 0
Zp k = rm 0’" T G% G%
E
rycos,
Z(: k :7] ZI’ k _#(l:[ . - HUa
r,sind,,
Z° k
Z°k =HX k +V k

EVE =0Va VE =R, R,



59

rncosl, e~ % - e_"z/z
Mo = 8
r,sing, e~ % - e_"z/z
R,
Rl = r%,le_z"2 cos’0, cosh2¢% — cosho?  +sin’f,, sinh26% — sinho?  + a%e_z"z cos’0,
2cosh26% — coshoy  + sin?0,, 2sinh26% — sinho? 9
2 2
R2=1r2e % sin®0, cosh2c% — cosho?  +cos’f,, sinh26% - sinho?  + o%e™ %0 sin’0,,
2cosh26% — cosho?d  + cos?0,, 2sinh26% — sinho? 10
2 2
R =sin0,,cos0,e %0 o2+ 12 +0> 1-¢% 11
R21 — RIZ 12
1 7 Kalman
3
1
x9=60km yy=3km wvg= -450m/s a,=4.08¢ «=0.1 T=1s 0,=100m oy=1.5°
CSMAT  MCSMAT RMSE
1 f\k Mk
RMSE= |~=>7>7 «itp —xit ? 13
N i=1 j=1
x k ox k M, N, Monte Carlo
CSMAT  MCSMAT
CMKF 100 Monte Carlo 2 3
e = 50M/S? @, = 200m/s° RMSE @
1 MCSMAT CSMAT
2 MCSMAT CSMAT
MCSMAT CSMAT MCSMAT
CSMAT
3
MCSMAT CSMAT MCSMAT
4

Kalman



2002 4

60
4000 2000
5 30007 -- g 1500 ' 1 -1
5 : ! H
%} {
= 2000 g 1701 EFRRERERSS ARPPRE SR
s 3 1o00f;:: ]
S 10004 %500 ;
0 . 1 h
0 0 : J i
0 0100 150 200
k
2 z
£ g
2 2
0 50 100 i50 200 0 50 100 150 200
& k
v A
E E
5 =
S 3
E %
3 B ' ] ! : H
0 50 0 gs0 200 50100 150 200
k k
(c)Acceleration RMS error (c)Acceleration RMS error
2 RMSE A = 50/ 3 RMSE A = 200m/2
Fig.2 Comparison RMS error for a,,, = 50m/s? Fig.3 Comparison RMS error for @, = 200m/s?
—— MCSMAT CSMAT
1 M . . 1991.
2 I L1993 4 1.
3 Zhou Hongren Kumar K S P. A" current” statistical model and adaptive algorithm for estimating maneuvering targets J . AIAA Journal =~ Guid-
ance Control and Dynamics. 1984 7 5 .
4 . . 1995 16 6 .
5 J. . 2000 20 3 .
6 M. . 1997.
7 J. L2000 25 2 .
8 X Rong Li  Yaakov Bar — Shalom. Performance prediction of the interacting multiple model algorithm J . TEEE Trans. On Aerospace and Elec-
tronic Systems 1993 29 3 .
9 Don Lerro  Yaakov Bar — Shalom. Tracking with debiased consistent converted measurements versus EKF J . IEEE Trans. On Aerospace and

10

Electronic Systems 1993 29 3 .

Yaakov Bar — Shalom. A tutorial on multitarget — multisensor tracking and fusion C . 1997 IEEE National Radar Conference 15 May 1997.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200204014.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%8f%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%8e%e6%b9%98%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%b8%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e6%a1%82%e8%93%89%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%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%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%22%e5%91%a8%e5%ae%8f%e4%bb%81%3b%e6%95%ac%e5%bf%a0%e8%89%af%3b%e7%8e%8b%e5%9f%b9%e5%be%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204014%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%ae%8f%e4%bb%81%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204014%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+Hongren%3bKumar+K+S+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204014%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204014%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%95%ac%e5%bf%a0%e8%89%af%3b%e5%be%90%e5%ae%8f%3b%e5%91%a8%e9%9b%aa%e7%90%b4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_.aspx
http://c.g.wanfangdata.com.cn/periodical-hkxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8c%83%e5%87%af%3b%e9%99%b6%e7%84%b6%3b%e5%91%a8%e6%80%9d%e6%b0%b8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bjlgdxxb200003018.aspx
http://c.g.wanfangdata.com.cn/periodical-bjlgdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%ba%86%e5%ae%87%3b%e8%96%9b%e6%af%85%3b%e5%bc%a0%e4%bc%af%e5%bd%a6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204014%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%a5%e5%8d%ab%e7%94%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hlyzhkz200002002.aspx
http://c.g.wanfangdata.com.cn/periodical-hlyzhkz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22X+Rong+Li%3bYaakov+Bar-Shalom%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Don+Lerro%3bYaakov+Bar-Shalom%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yaakov+Bar-Shalom%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204014%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%8e%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b(%e7%8e%8b%e4%ba%89)%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shen+Ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+An%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cheng+Cheng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xbgydxxb200603019&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xbgydxxb200603019.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xbgydxxb200603019&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xbgydxxb200603019.aspx
http://c.g.wanfangdata.com.cn/periodical-xbgydxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%98%8c%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%bf%9b%e5%bf%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e9%95%bf%e5%85%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%9d%be%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kzllyyy200406029&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kzllyyy200406029.aspx
http://c.g.wanfangdata.com.cn/periodical-kzllyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%99%af%e7%86%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%a0%91%e5%ae%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%88%aa%e5%ae%87%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xtgcydzjs200807006&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xtgcydzjs200807006.aspx
http://c.g.wanfangdata.com.cn/periodical-xtgcydzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e9%bb%8e%e4%b9%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%85%b4%e6%97%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b5%b7%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHENG+Li-yi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PAN+Xu-dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Xing-wu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SONG+Hai-feng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qjgylzs200509011&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200509011.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qjgylzs200509011&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200509011.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b5%87%e6%88%90%e6%96%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b0%b8%e8%83%9c%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xdld200206011&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xdld200206011.aspx
http://c.g.wanfangdata.com.cn/periodical-xdld.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e6%ad%a3%e9%98%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8c%a1%e7%ba%b2%e8%a6%81%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dgykz200204003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dgykz200204003.aspx
http://c.g.wanfangdata.com.cn/periodical-dgykz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e9%9d%92%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%85%e6%99%93%e6%98%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%82%b2%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FANG+Qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MEI+Xiao-chun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Yu-ping%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_ldkxyjs200601011&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_ldkxyjs200601011.aspx
http://c.g.wanfangdata.com.cn/periodical-ldkxyjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%8b%97%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%be%9b%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%85%88%e7%9c%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Miao-hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIN+Ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Xian-xing%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xtgcydzjs200805042&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xtgcydzjs200805042.aspx
http://c.g.wanfangdata.com.cn/periodical-xtgcydzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%98%89%e9%b8%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e4%b9%9d%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%96%b0%e6%9b%bc%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Jia-hong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Jiu-qiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Xin-man%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kzyjc200711003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kzyjc200711003.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kzyjc200711003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kzyjc200711003.aspx
http://c.g.wanfangdata.com.cn/periodical-kzyjc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e9%9d%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%95%ac%e5%bf%a0%e8%89%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bb%ba%e5%8b%8b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_shjtdxxb200303016&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_shjtdxxb200303016.aspx
http://c.g.wanfangdata.com.cn/periodical-shjtdxxb.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%88%b1%e6%a2%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%be%e5%bb%ba%e6%8f%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e6%98%a5%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%b4%b5%e6%95%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzjxgc200502016.aspx
http://c.g.wanfangdata.com.cn/periodical-dzjxgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%98%8e%e6%b4%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%b0%b8%e8%83%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xddzjs201221011.aspx
http://c.g.wanfangdata.com.cn/periodical-xddzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%81%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e5%ae%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e9%be%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e7%ab%a0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dgykz200602002.aspx
http://c.g.wanfangdata.com.cn/periodical-dgykz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%b9%b3%e4%bf%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e6%96%b0%e5%96%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xdfyjs200704030.aspx
http://c.g.wanfangdata.com.cn/periodical-xdfyjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%b9%b3%e4%bf%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e6%96%b0%e5%96%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hpfsykzxb200703009.aspx
http://c.g.wanfangdata.com.cn/periodical-hpfsykzxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%8e%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b(%e7%8e%8b%e4%ba%89)%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xbgydxxb200603019.aspx
http://c.g.wanfangdata.com.cn/periodical-xbgydxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e6%b5%b7%e5%ae%9d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e8%95%b4%e5%b1%b1%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xdld201110009.aspx
http://c.g.wanfangdata.com.cn/periodical-xdld.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%80%80%e5%9d%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e5%b2%b3%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e8%83%9c%e5%88%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xtfzxb200902036.aspx
http://c.g.wanfangdata.com.cn/periodical-xtfzxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9a%8b%e7%ba%a2%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%bf%e6%99%93%e9%a2%96%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e7%91%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ldkxyjs200803010.aspx
http://c.g.wanfangdata.com.cn/periodical-ldkxyjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%99%93%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b4%aa%e6%b0%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%88%a9%e5%9b%bd%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gxjs2007z1043.aspx
http://c.g.wanfangdata.com.cn/periodical-gxjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8d%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y930570.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bf%9d%e5%ae%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y823152.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200204014.aspx

