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Farmland productivity monitoring system based on farmland gradation

Wang Hongbo'?, Yun Wenju®*, Wu Cifang’, Su Qiang?, Peng Ruyan?
(1. College of Southeast Land Management, Zhejiang University, Hangzhou 310029, China;
2. Land Consolidation and Rehabilitation Center, Ministry of Land and Resources, Beijing 100035, China)

Abstract: In order to design a land productivity monitoring system based on farmland gradation. By using the
development of farmland gradation and productivity calculation, definitions and principles of farmland productivity
monitoring is determined. With theoretical framework of sustainable land use and measure, farmland productivity
monitoring system was designed and agricultural land gradation and its productivity monitoring process which
combination monitor pot with monitor section, and combination emphasis monitor with baseline monitor is constructed.
All problems can be effectively resolved in the agricultural land gradation and its productivity monitoring system such as
relation between monitor pot and monitor section, monitor agricultural land gradation and its productivity monitoring
gradual change and abrupt change, and combine between traditional monitor method and new technology

Key words: agricultural land; gradation; productivity monitoring system

rFl:tﬁ%# ;FH— BEE2ESAGRKRAESE
BLEBERETIERREARZTRTITES
(2008 £ 9 A 24—27 BB

FEASBHL, A, HE RS R R TR O LIRS, BRI AR R R PR

ABBER, HEBEFRRRE. BUPUILRATE,
MZIEERBIT ], R G ASRAREM, L%
BEHLRBEZROFEANFEH. AMBEHELER
WRBMRRM, B0 L ER 2GR STRHERBINE
RO, mFELEELES, FPEKERERESHK
W% 9 B &S, T 2008 4F 9 H 24—27 BAEEIL
BF “PELIRELE+—ELELRREALES L
SR R 2 R R T 27

— X2EH

TR EHSTHERE

=, X¥EyE

(—) BR+EAEE5RVTHERE. HRE
SRFARERH. LBHEEESRSNFERES

WE, TS EBHZERTRR.
O LEBHFAR, HESRE

O LR RS EHRIIR

O LEENEO A SRR ZERE

© T IR (b KRB ERAX LR FR 54 &
28 :u) 2

O+ ERFSEMASHATERBMBORSEIN

O L ERFEFA-EEAER T - RETEMHEERN
EHBUE. Bl5gIN

(D) BEFELBELBTREHELTH; X
MG XRED,: EEE—BIELE¥LHEH, ¥
L£BE, BHIEAK, BHELLTUERLIHE: THHE
B+ —RBEELHEELS.

() BERE.

HEXBRAR

iRl ERTERXEARES 25 PERY

RERFEGHIEER

#E %: 100193

BREA: T8 ka8

BEREE: 010-62732232

£ E: 010-62731016

F  #Hl: 13811893123

Email: fertrdc@cau.edu.cn

(RF)48)



TR S RO RIS RT3 (H 2R e

(= Futy, M, RWT7, Rk, #240#E,  Wang Hongbo, Yun Wenju, Wu Cifang
,  Su Qiang, Peng Ruyan
= T, Wang Hongbo GUIT K22 435 - F B 22 e, B, 310029 ; 8 - 78530 -+ i 48 7 gy

, JE3E, 100035) ,  RESCEHE, JRoiE, 5240, Yun Wenju, Su Qiang, Peng Ruyan ([E 4= %5+ 1
R, Jbst, 100035),  SIKTY, Wu Cifang GHVT R4 A HHUEY B2 B, B, 310029)

W Aol v g ISTIC[EPRY]

Y4 TRANSACTIONS OF THE CHINESE SOCTETY OF AGRICULTURAL ENGINEERING
i, &0 - 2008, 24(4)

51 B 1R

L7 MR S M7 i e IR AL o6 T4 S 3 - R AT I R R ) e AR 1993 (2)
2. T FRTT. WAL 3R I S et SR DIRIR 3] - R 48 LRI 15 5 2005 (9)

*
3. RICH. BT 098 AT DR A R AR M S 2 ™ 6 0 1 25 55 VP A 55 5 R DI ST = [

2006 (3)

4. R S, A8 SCHE. SRSCOR. RS A M TR Y5 2 A A R PP A — TR0 R 4 DI SO -l TRE SR 2007 (1)
5. AL MS JE T4 FH M o A5 O R F b B A e A SR 5 i T DR 3] - 8 L35 1) 2004 (2)

6. oA N\ R [ [ - Y5 TD/T1004-2003. 4% JH #5345 R

7. PRSI R, GRARGE T R A A R A AR TS VR IR PP IR D18 5] - [ A B S B 2003 (4)

8. w7 gy PR T A G S R S ] - Aol TR AR 2002 (1)

9. B R B A R U B A IR 2 A5 I = S D930 5 ] = [ B2 A AL 2006 (2)

10. AAE2S Pt /) 55 8 ZArEREHL IS 15 S0 B 2006

LI AT, S8R, ZFalHs AR Mt AT pF b B B A5 I 5 U 6 DR ST = b [ 3R 2006 (4)

AHABLSCER (1046)

1R SC AR, B . e A4, 5Kk40F . 2555, Zhou Shenglu. Liao Fugiang. Wu Shaohua. Ren Kui. Zhang

Hongfu. Li Zhi &0 S5 REH AT S5 SR DR T 3t S T Vg e FSE. —A0lk TR 24412008, 24 (5)

TR AR A eI B Bl IR DR RAT 1 HERE AR RSP 5 0 B 3Rl L, SRAIGISHePFSuters. 0, i
Ko gingd (ELAF 2 1 A H 430 o e J L 3 AR 5 R, 65 A 02 1) R A PR S0 05 R A T AT, N A \HDAA 2 175
e, AL PR, B SO I 5 R 9 A, T B 3593 L SRR e, SR o 15 8 5 RN 5 A P A TR IR 2) 41 SR
HAR T L A 6 1025 0 3 A R S T PRI 35 3) S AE 23 Sl R L RE SR, RN, TIN5 B M B R A B A
ST SR, T AR PSR T AR 8 3 A P 5

2. 2FARSC EIRAL SR 24 9y SHETTSL 2003

P8 B o R R o - Va7 BT w7 N A & N R UE2ib7 N o LI B 2 B R o 3P G PSP s R S R VSR BTN
DRAPAT PR ARt B ) T2 T B A P S5 2 A A DA TRl B AT ) A& P 0888 5 MR ) A i, LKAt et ) 50 ) DR 5 A
A, 0F 3 AR R 28 B P TR SR PEREAT 2R 45 VPO, S VP JL 00 2 5, S e 4 [ W] B S5 0 AR K . AR SR SE R T [ Py S AR T 323 S5 (K 9
0B HC R A, ol A FH M 23 A5 RITE F BV A T 5P PR BED R, SR 76 A AR I 3 S8 05 3k R S L, 1 BRAT A M 23 45 PR A 22 AR M 23 4800
A5 AT TRA I I ) S5 TR 20, WA I ZR 65 03 S50 P 0 S0P A G IR iy IR TR B T 5153y 7 S5 DR 32 IR f e U5 ¥ 85 N AEEAT T 0 Wi
G SRJF A MR B DA, A28 T AR5 A o) A5 TR I A 70 A5 T R, DI TR BN ot 285 ) DA P HEAT 1 45500 2 da i 1 8 8 5 2 A JH
SEGVESE FPAFAE K R R L T QAR AT A8 30 SRR FI M5 A 70 S5 (K LU MDSUEAT T 200y WFSERLEN GG - (1) )BTl S T Rl o 5 VP A 5
TSN IT Tk, RE R0 R — B, A T R0 D7 BRI P S DR SRS S B s (2) B T o 5 80 4 o R P AR o EL S P g R
FHARBUOVESLTERAT TAEIE, VTS0 ) bR T AR BOE R PEARE 22 3P4 s (3) PR T S i) MR DS P 306 4 7 45 DR 32 R DX 3B, Rt 7 o]
R DIk A 5 55 DR 5 i DR s B ) RELB R k. P — 20 583 1 A I M 5 0 SR IR G PP IR R, " e AR T 2 45 AR I o 5 28 1)
JEFE I A S ITIRRI Y Jrik, BRI VTS R I AR L R A B 2 A5 TN B8 DR RO A% ] R I 1 U MUB B WF S SRARIE T 2045 TARIOR e,
R A TR R, b MR - i AR A T AR R (R

3T B AR, VR RS0 JE TSR R A T S ik - W2 B2 80k P I R 222004, 18 (6)

WP L RIS 5 WL, Bt R R AT B B 7T DF50 - SRS B, W52 B Tl 1R P M SRR BT R AR M b 2 ok
U # 2SRRI 5 S ORI 800, B0 B S TR0 7 SR S R V07, AT BT, 4 EL A H R 3 DA 20530
RS RATPZ BB HORHAT A IHE 2, A5 I, (AR oM B DL AU I, e FBORb 9 7.

4 IATNESC BT AR AR M2 5 S A D A AR MR B PP PR AR SR AT ] - SR 4142005 (12)
S T R FITHE 3 52 i T 6 BT O R, AR TR 73 2 5 SR 0 (A FEB B  A SRS  H A SRR, R T /R
L B B 6 SRR T L AR, DM T 4K JT 20 2 G e A A P MO e B LS.



http://d.g.wanfangdata.com.cn/Periodical_nygcxb200804024.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b4%aa%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%a7%e6%96%87%e8%81%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%ac%a1%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e8%8c%b9%e7%87%95%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Hongbo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yun+Wenju%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Cifang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Su+Qiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Peng+Ruyan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b5%99%e6%b1%9f%e5%a4%a7%e5%ad%a6%e4%b8%9c%e5%8d%97%e5%9c%9f%e5%9c%b0%e7%ae%a1%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%9d%ad%e5%b7%9e%2c310029%3b%e5%9b%bd%e5%9c%9f%e8%b5%84%e6%ba%90%e9%83%a8%e5%9c%9f%e5%9c%b0%e6%95%b4%e7%90%86%e4%b8%ad%e5%bf%83%2c%e5%8c%97%e4%ba%ac%2c100035%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b5%99%e6%b1%9f%e5%a4%a7%e5%ad%a6%e4%b8%9c%e5%8d%97%e5%9c%9f%e5%9c%b0%e7%ae%a1%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%9d%ad%e5%b7%9e%2c310029%3b%e5%9b%bd%e5%9c%9f%e8%b5%84%e6%ba%90%e9%83%a8%e5%9c%9f%e5%9c%b0%e6%95%b4%e7%90%86%e4%b8%ad%e5%bf%83%2c%e5%8c%97%e4%ba%ac%2c100035%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e5%9c%9f%e8%b5%84%e6%ba%90%e9%83%a8%e5%9c%9f%e5%9c%b0%e6%95%b4%e7%90%86%e4%b8%ad%e5%bf%83%2c%e5%8c%97%e4%ba%ac%2c100035%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e5%9c%9f%e8%b5%84%e6%ba%90%e9%83%a8%e5%9c%9f%e5%9c%b0%e6%95%b4%e7%90%86%e4%b8%ad%e5%bf%83%2c%e5%8c%97%e4%ba%ac%2c100035%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b5%99%e6%b1%9f%e5%a4%a7%e5%ad%a6%e4%b8%9c%e5%8d%97%e5%9c%9f%e5%9c%b0%e7%ae%a1%e7%90%86%e5%ad%a6%e9%99%a2%2c%e6%9d%ad%e5%b7%9e%2c310029%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-nygcxb.aspx
http://c.g.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%22%e5%9c%9f%e5%9c%b0%e5%88%a9%e7%94%a8%e5%8a%a8%e6%80%81%e7%9b%91%e6%b5%8b%e6%96%b9%e6%b3%95%e7%a0%94%e7%a9%b6%22%e8%af%be%e9%a2%98%e7%bb%84%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nygcxb200804024%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ae%87%e5%93%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%ac%a1%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b3%e7%ab%8b%e9%93%b6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xtgcllysj200509011.aspx
http://c.g.wanfangdata.com.cn/periodical-xtgcllysj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%85%b3%e6%96%87%e8%8d%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bb%b4%e5%93%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgtd200603006.aspx
http://c.g.wanfangdata.com.cn/periodical-zgtd.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e7%83%a8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e9%a1%ba%e5%85%a8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%a7%e6%96%87%e8%81%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%85%b3%e6%96%87%e8%8d%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b5%b7%e9%b9%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nygcxb200701013.aspx
http://c.g.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bc%8d%e8%82%b2%e9%b9%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hunandz200402004.aspx
http://c.g.wanfangdata.com.cn/periodical-hunandz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%8d%8e%e4%ba%ba%e6%b0%91%e5%85%b1%e5%92%8c%e5%9b%bd%e5%9b%bd%e5%9c%9f%e8%b5%84%e6%ba%90%e9%83%a8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nygcxb200804024%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e5%ae%97%e5%9d%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e7%83%a8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%bb%a7%e8%b4%a4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gtzyxxh200304001.aspx
http://c.g.wanfangdata.com.cn/periodical-gtzyxxh.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%90%91%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e4%bb%81%e4%bc%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nygcxb200201044.aspx
http://c.g.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e6%af%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gtzyxxh200602001.aspx
http://c.g.wanfangdata.com.cn/periodical-gtzyxxh.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%be%b7%e4%b8%be%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nygcxb200804024%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bc%8d%e8%82%b2%e9%b9%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%a7%e6%96%87%e8%81%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%ad%a6%e8%89%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zhonggtdkx200604008.aspx
http://c.g.wanfangdata.com.cn/periodical-zhonggtdkx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e7%94%9f%e8%b7%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bb%96%e5%af%8c%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e7%bb%8d%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e5%a5%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%ba%a2%e5%af%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bf%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+Shenglu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liao+Fuqiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+Shaohua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ren+Kui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Hongfu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Hongfu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Zhi%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nygcxb200805017.aspx
http://c.g.wanfangdata.com.cn/periodical-nygcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%93%e7%ba%a2%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y699491.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e4%b8%9c%e6%b5%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e7%9a%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a7%a6%e6%96%87%e5%88%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zhonggtdkx200406007.aspx
http://c.g.wanfangdata.com.cn/periodical-zhonggtdkx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bb%b4%e5%93%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gtzyqb200512002.aspx
http://c.g.wanfangdata.com.cn/periodical-gtzyqb.aspx

5. SRS R AR 5 PG B RGHT R SN 2006

REAZHA, BEHASEFNRIE, NG E A PR ILERIRE T, SEAR B S B L EAT R, AR T B R
AEAHEEEA . T SR LI RIS R . B BRI A, GRS AP, GBSO SR T, ORI TR [ A S e Rt
R RRER I, 3T B R AR T4 1 5 AR DA, B AR AT A BRI 4045 SR A, ARIMTFEAR A5 e G s b, Bk %
VOV WSRO, RAITF TR, AMCTAER. R, 1 E R . B A T R A T 4 2% s AN A5 B RIS M T
ASCAERTFALERCISHARRIER b, A8 HMapOb jectsAL AR AR HI T K15 S Visual c+BFHIIFR T A4 255 A5 5 B R . A L
s ATGRMDUANE S S o AR TSN S AN 5 R RGO R N ER LR BT G 58 30 R bR 45 2 AN I 5 RGO R B 9 s 40
AR I M A A A S RGN SR IO A S8 SR S P E AR, NHEE BT T AR A B R
GIFR BB, XA I 02 585 58 AN A5 RGO R MBS SR AR A G AT TS, S —8 0318, IR SCRFFO SURE CE T, 8 T A
SCHFCH FARRIAZS, IR T ASCIBE A7 i AR AR M ks 38 R0 SCiRERE, LR T WA L PP R T . [H A RV, [E A HE
(EEAGIRE. F NI SRR R GISHKA AR R MR IE . CISTEAR TN S AG I AR N, 4R 5 0] [ Py A M 4345 5 A i 22
GEIFRIAT T RIEERVE, WA T AHFFCI S 50 =70 R/ 355 S 5 RGP R M B IERE, TP T AR T 43 55 & A BRIkl #4)
TR - KR, PR T AR M A E A B S, R T A M 5 A AR R ARG R B ER, A Mo A A AN 15
BRGIFRMBA SR s BT R 52 HAIME BRI REAR TG, FEEWIR TCISH R Miks, /T 4FCISFMapOb jects, ik
TR HiMapOb jects R GISI . AR AN 558 FA S BRI R B TR & . AR, RO AN R R
GERAR I IT RS, TR R 5 G5 B RGN, BB T RET R REHFEMT. RETITHEHT. REEARHHT; 5
AT R AT 53 25 58 B AR B RGBT, FIHIT T RELMEIT REE DB REBPIIRER . REEIRAER R bl
RIS AN AE BRI, LR T REWREC BB BP0, RGNS A . =i & \F, RTS8 G5 B RS
N LRGS0, 0 FF R AR A S 58 RGN (5 R GEAT T N IWRIT . FBARR A TR TSNSy 5@ A T BSOS A 8 R A DR A 7 451
PR AR SE GO 1 PR 3R KU 8 BB MBI R UES . S8AT RGTRAE LU BGEAT RIS I RIS IRE S 2 vl 2 s AR
PEIHEA WS AE AR A E IR SRS IBAT RGN LA RIEAT REBATINEE R . IR A IR, S8 R E e, RS T A
A, JHRIGEIIRMT . BN RIS, EEA RS RIS A G B R AR ORI T AR <45 — 4
—N7 ARFR: OWME T R SR RGN IOBARMARR . W65, FEdk, ARHEFERMGN S MRI5E, (EEEal LT R i, @&
PEETM S AR KA AR I R s @ 1 2 100 2 KA AR A S DX R 80 3-S5 B G (R B SRR s © PGPS s A7 3 I TR A RE A AEAR ST LAY
SEE AN BRGNS AR T T R QAL 3CGTS A A MapOb ject sFUE I IF R 5 Visual c++IFR TR LA 2 A R
Gio ERGHAHERAIMIN G RIVHEH . RIOAGH TR0, R8I R ALY RE: @R AR T R AR M43 45 5 A5 B RS
s SRR T RGTF RN BIE RGO LR b R IUAF A8 ) b o AR ) M 53 6 5 SR 455 R e T e THTE AR AR : O IV B b s @ ok
B r; @RMMIME . FEQRHE M GRFACE, T LRI AT R AL 25 REL RI5 T B e, KI5y LRI T R ECE X
v R TR RECGX, B AT FAR B AR AR IR AR AR @R E R . EE RS T R EAGE, R4 AT T
s USESOCE AREL RIS E SRR IC GO ©RITAS Y . EEAFRREAVNRE AL, VPSRRI, B IERE U, VEATR LM IR . AR TS S
SE AN LRGN A S A s O A B AR P M S A e 13N 5] AT e (1) 1 48 b 30 05 25 19 13 %58 b, e AT DT obv 11 BB 451 4330 g
0.23%: 0.55%: 1.06%: 0.85%: 0.77%: 1.73%: 3.39%: 3.16%: 2.66%: 15.45%: 40.74%: 29.06%: 0.34%: Q{04 EAR AL K 10%%
o MIREFIIZRE IR 210102, ENTFT 5 LG50 450, 58 % 0.21%: 0.61%: 0.91%: 1.39%: 2.53%: 5.82%: 19.07%: 36.88%
32.01%. @4 EAKINHE 3 B0, Semi i 153, iR 242, 29776 / hm<’ 2>, SARMI N 10253, HirdsE19. 887776 / hm<” 2>5 4 ELif
MK S0 IB6 AN, T I B, AR 235, 9607 T / hm< 2>, SR ZEM 1040, i I25. 260570 / hm< 2> 0 AR 43 46 i Ak R0 SR G dE BT
IR ORARHE: QRGEAERIM, FAL: @RLMUAMbEN: @RGSL UM ©ORLUAEAH; O RGEA B E RS
IR @RG A BRI )i, BARARBFFONIIE AR BRI T A M 53 245 GG IR BRSO 1 S, (EUR AR AN A i
VRN, VL RE NG R TR BRI, 0, AT AN BRGRAAEAT RS, ARSI AR, I AL A
W SEBAT 2 s eV SEAR A S RbA I, SURE P AR SR T I, 38 vl WA A 7 ok A T 525

6. MR 4EHT. LT Wei—zhe ARHHILITF/E AN CRAEA I 2 P AR S AE I — 5205 - 7 Ik2005, 7(5)
SIS T TR R FHTMO 73 5 72 28 LT FORLEE L PR, DA 2 FHEM 23 5 5 2R (i MR B A T MBS B, T30 T e
L BB ] SRR T L (R, D M3 T AT 50 45 2 R 1 A A TS e [y L S T

TR ST E M AU SRS IRV AR R MR AR Y SRR — 2 BRIV RE22008, 36 (1)

[ EF BRI BT R P B TSR B, S BRI 52 M. (v R BRI 96 5 R AU TR, [ SRR A R T e
SARACTHEAT T 007, DA T O T8 I HO MR P 4T i SERE %X 08, AR S UL S T R MBS A D SE 0T A7 Bl TYDIR
ST O 3 0 B S50 23 55 BT T YR BB STt A A 5 B0 T Sl OB B A R M P 1 B
U, LT T SRR R AT U 1 R SR HUAR S AL (45361 RN 03 5 4 RIS 1 L SBUTRE R HE O E R P A BRI
PRI IEHE R R BT

8. AR A AR I IS L 0 S5 SR IR LU T —— DA X 1 A ] 2004

AP Mg S A A R RSP BRI — AT T AL A, AR T T M BT g SRR B AT, AR 5 G A
AR TR, (6 VR T R AT T AT M5 A B T 1 T CLZRAEAT T A BT I 548 1A, AR SO
CATA MR, SRS AT 006 AR T M 27 ST AR AP st T I 45 1 B0 Mo AR 5 0 i
TEAME TR IO TTHSE D) 5 B SR BIPRS00 — VORI Zs . o F RS LT R T T — Rk, MRS MEL BT T A4
AT 2 RIS AR AL SR 3325, DA WSO B I DX 3 T T M 0 S A T LB 380, S0 A 9 S 4 L A

T LT WA 2L SRS, RERR T ARSI, S S S RV T s, S T AR
SER KBS HERY, XA A O R UEAT T SRR, T MR H AR ST o 2255 At B FE IR BRI 7 ARSI S A « AN =

SEAUS SO AR SY o WA PR AN R 155 H bR T LA SUWTRD 00, BB ANZE T . RSO M BETE T PRI 0 AR RS, B E gi0s
IEREMERRRONIRIR . G GARRRCHE « SESTITRI EGUE IE BRI E S ME A R BB IE R B SERe SE SR BT g o

LS, RIME IR S 4 400 o SEVUREAE AT S IR . eSO ST CUAT R R TR AT 52 G5 A SO 18 IR AR T e 2
WL, h PRl E GO S AT PO TR AR SO PSR MG IE32:45 21 ) Pl 25 445 SR 7 S 4 R IR S AT T EL A T S A

MERR T AR SCR MG IR IR T AR ) 5 4 ook 45 LA W s 18 45 30 1 1 B0 Atk — P T B A3

9. 2R IC SRR, WSS WA AR H S-S5 R ) LR 5 v LR G 85 AR N T 7 1]

R SR AR L D SR B A B Be . MR BOS A BR IE  F, RN AP B S D5k (ABZ) VAR T M FARZE ™ 18 D3 10 ikt
R AR AR EOR T 85 REOZ G L7 5, A3 BUA ST HBAE AR b e v St R (AR [ J2 DA A P M 58 53 BRR AT A5 AN T K 2 FE 7 1. A< P ol ARk
SEPRAORAR I A5 1) b BN R, W T DA & b M S DAY 189 A, £ R LA A R AR e~ P A0 25 A b AT ) L2 ST A T 3
R SHREU T 3 BEARIZF B3N SR LR A 2, e A i B AR B A5 PR SO 4, SR T AT IR ) BE ) RIS, Wl TR B e AT A
My s A TS H R AT LA AN AR, T IR S AR BE Bl 5

10. JIFIRSC SEAE. WU Qun R Hb T A5 2000 70 M B SR A B — UM K27 2R RESRHF 0 2002, 2(1)

AP 423 AT 1 2 2 A ., RS AR TR 10 92 B AT T B3, Rl A PR 4525 R A G — 2 3, T 433
POty AT I RS K, 3 B L B MR 2 A SR MR U SR AL AR B R0 B B e
AT T APH U, 801 7 AR MR 5 A B



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e6%95%a6%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y1010318.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bb%b4%e5%93%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Wei-zhe%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zycy200505005.aspx
http://c.g.wanfangdata.com.cn/periodical-zycy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%b4%e5%b9%bf%e7%90%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%b8%b9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ahnykx200811104.aspx
http://c.g.wanfangdata.com.cn/periodical-ahnykx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%88%b1%e5%86%9b%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y810396.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%87%a4%e8%8d%a3%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%a7%e6%96%87%e8%81%9a%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%ad%98%e6%99%ba%22+DBID%3aWF_HY
http://d.g.wanfangdata.com.cn/Conference_6035833.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e7%be%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Qun%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_njnydxxb-shkxb200201006.aspx
http://c.g.wanfangdata.com.cn/periodical-njnydxxb-shkxb.aspx

Loy PR s BIEH. GG 2T A8 BRI AR A LSRG 7E ™ fiE ) DWTIR ] -l TR 44 2008 (1)

AR http://d. g. wanfangdata. com. cn/Periodical nygexb200804024. aspx

NakIsE]: 20104E2 H18H


http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%85%8b%e5%ae%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e5%85%88%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%8b%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%8d%8e%e7%94%ab%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%a4%e6%80%80%e5%bf%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nygcxb200804024.aspx
http://c.g.wanfangdata.com.cn/periodical-nygcxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_nygcxb200804024.aspx

