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Information Extraction and Characteristic Analysis of Urban
Land within Six Ring in Beijing City Based on ZY-3 Image
Abstract

Since China's reform and opening up, China's urbanization process is accelerated, the
urbanization rate reached 54.77% in 2014. With the development of urbanization, urban
spatial expansion, transformation and upgrading of industrial structure, and improving of
living standards, urban internal structure and spatial pattern has greatly changed, that changed
the urban function layout and affected the urban economic and social development and
ecological environmental quality directly. In recent years, the application of high resolution
satellite imagery provides the convenience for fast and accurate extraction of internal city land
use information and researching urban land use characteristics. Therefore, based on high
resolution satellite imagery, fast and accurate extraction of land use for internal city
information, analysis of its characteristics of land use structure and spatial pattern are of great
significance for scientific management of urban land, urban ecological environment and urban
sustainable development.

Beijing is the capital of our country, within areas of six rings are the political, economic,
cultural, educational and international communication center, at the same time, industrial
enterprises cause more serious environmental pollution. Land use types are very complicated,
including industrial land, living land, traffic land, green land, water, et al. In this paper, based
on ZY-3 satellite images, using object-oriented method, extracted the land information within
six rings in Beijing, and analyzed the land use structure and spatial characteristics, in order to
provide the basis for the Beijing municipal land management and urban planning. The main

research contents and results are as follows:

(1) Based on ZY-3 and object-oriented classification method to extract the urban land

This study six ring of Beijing area as the research area, three satellite remote sensing
image using resources, based on the eCognition software, adopts the object-oriented
classification method of Membership Function classification, "homogeneous” with the
multiresolution segmentation image object for the smallest taxa, by building the classification
level, the selection of spectral features include Brightness, Mean Layer4, NDVI; Geometric
features including Length/Width, Area; Texture feature of Gray Level Difference \ector
Contrast (GLDV Contrast) Gray Level Co-occurrence Matrix Contrast (GLCM Contrast) ,

135 - degree direction; Auxiliary area relations with adjacent domain object features include
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Existence of Class; The types of Distance to Class; Invert Similarity to Classes and other
characteristics, setthe reasonable threshold after repeated experiments, accurate extraction.

This study has accurately extracted the water, vegetation, construction land and land to
be developed, and eliminated the influence of shadow, innovation to distinguish the various
feature types within the urban construction land, including industrial land, low density and
high density living land and traffic land. Classification accuracy can reach 89.09%, the Kappa
coefficient is 0.8800, the effect is better.

(2) Urban land characteristic analysis

High and low density living land cover an area of 669.89 and 86.06 square kilometers,
with a total area of 29.55% and 3.80% respectively. Low density living land is mainly
distributed within the 4th ring, that are mostly near the land used for tourism; High density
living land has a wide distribution, that is main concentrated in hospitals, schools, banks and
business center. Combining with the principle of intensive utilization of land, land for high
density living land should be layout between the 3rd and 5th ring road, low density land
should be layout in travel land and the old city, contrasted with classification figure, and
found that is a reasonable layout.

Rural residential areas and agricultural land, respectively 229.26 and 239.50 square
kilometers, the proportion of total six ring area were 10.11% and 10.56% respectively. Rural
settlements are mainly distributed in between 5th and 6th ring, interlaced zone between urban
and rural areas, formed a transitional zone central city and the countryside, half city and half
the country. Agricultural land is mainly around the rural settlement distribution.

Industrial land covers an area of 439.19 square kilometers, about 21% of the total area in
six rings. According to the flow direction of wind, away from residential areas such as noise,
Haidian district, located in the city with the wind shaft rotation and the river upstream, so
there is no suitable for the air and water polluting industrial land; Fengtai, Shijingshan and
Daxing district are not suitable for air polluting industrial land layout that located in the city
with the wind shaft rotation.

Lakes, vegetation, river and land to be developed, cover about 27.89, 378.64, 14.84 and
46.27 square kilometers. Lakes are mainly distributed in the Summer Palace, the Olympic
forest park, Houhai, Qianhai and other parks; Vegetation are mainly distributed in the
Shijingshan, Fengtai and park; The rural residential areas are around of the farmland,
Yongding river runs through the Fengtai and Daxing district, north Shahe goes through the
Haidian district by left, Wenyu river goes through the Chaoyang and Tongzhou district by

right; Nanyuan Airport and Beijing Capital International Airport are located in Fengtai and
\Y
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Shunyi district respectively; Land to be developed are mainly distributed in Fengtai district,
Daxing and near the industrial land; Traffic developed within six ring, forming the reticular
structure. Land to be developed are mainly distributed in Fengtai, Daxing, Fangshan and
Tongzhou.

Keywords: Urban land, Information extraction, Characteristics analysis, Object-oriented,
ZY-3.
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T F/KZ1h 29.21 12 mP ZAEVI4MA R, 2 24 5 25 {2 P PISER R E, — Wkt
(IR AR KGR IR Ay 55.21 A2 md 45 P-4 R
2.2 AORHKEFRR

e AT BUX QI HE 16 DMXFIEL . Horb, RIRIX . PEIRIX 2 S EHTh AR O X,
BEEX S FHBHIX . FEX, ARl 4 DM aedn X, X XX, B,
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AFEE AL 802.7 JiAR N, (HARITTE N D LB K 38%. & 41/ 45 A
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Fig.2.2 Scope of the study area

3. BIERIRR AR

3.1 BB EEIREN
(1) s =5 DR

PEIR =5 (ZY-3) DAL S — 0 3 0 R s R AR s A, T Ak
A, AT 105 LB R, O E R Aol Mol pE RS, B
P55 SRR o [ S A X — Ak Y ¥ 1, 2012 4F 1 H 9 H 11 I 17 p R =S A
FERJE TR At B RAE DY 5 £ B S RS T 1 10 H BRI A% 8] 35—tk
R LR AR S m PR R 2O UG, S R R RTE. EAR 10T AR, Y0
WL, X, JL4 21 Ji P A B, 2012 4F 4 A 20 H5e s AR ERINER AR
TR A
PERHSIE NS =5 BEE, B S FHL:

A 1 G R T 2.1 K IERL At TDI CCD HIHL;

B. 2 G AL T 3.5 KA. Jati 44 TDI CCD #HML;

C. 1 A R T 5.8 KA IEMZ il AHAL.

*11 HWHE=ZSTESHKIL

Tablel.1 Table 1 of Resources satellite no. 3parameter



BT ZY-3 AR AL BT /N IR L ST A R SRS i 0 M

O ARG BB JGHRER (umd AEEFER (m) R (km)

ey EYINE RO

HIALAHATL — 0.50~0.80 35 52 +32° 3~5
JEARARAL — 0.50~0.80 35 52 +32° 3~5
. IEALAHHL — 0.50~0.80 2.1 51 +32° 3~5
o 1 0.45~0.52
=5
) 2 0.52~0.59
2GR 6 51 +32 5
3 0.63~0.69
4 0.77~0.89
TEYIE BRFRE):
MuEE: KEFEPREUE & 505.984 AH fiff: 97.421°
EIVEVSE:E PPN
EYT R 5Kk B AT 10:30AM
*£12 BRE=ESTESHE?2
Tablel.2 Table 2 of Resources satellite no. 3parameter
niH SR
YuE 505.984km
PUBE 97.421°
WAZ Rt T IS 10:30AM
A2 5 JE 1 97.716min
rhb s A B9 90
L0 2R 0
EVE)EE NN 59
FIARHE IR Ckm) 44.68
PEER: 2y 2650kg
PR TR 5 4R
HoTH G 0 o) P

AL JERAHML: 3.5m  IERMAEML: 2.1m  Z)EIEAHNL: 5.8m
B Arl. JEAUAIPLS2km  IEALAHAL: 50km
BGEE4a L S0 RIG: 2. 1F4: 1A%

2R IR
M miEA 2. 2 il

(2) BEY§ =g 1L T ZE N ] 4k

ZIHCIEAHAL: 52km

A TR =5 TR H1E 15 J7 Eef ORI A 5%, DU 1.
2.5 JyAE AR EL G R IR B o 2238, IR0, O BRI, Atk
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A SRR NG T I R B A — s 1 BRI 55

B. AN R GEH HTA0FE 2.5 2K 4 K1 10 KApHER 10 T s A8 S LM i+
L5218, 1. 5 TG B R ILABII 2= St sl i, B S5H 1. 2.5 J7%5 5 KLy
JUMTEE], T U= A, @G A GIS A= 5 SR RN R & .

C.EEINMSSAIZAT, I FaE Ao i 20 3 ST AR AR e A0 A v o e I
b BRAR G s S S P T IR A S o R R AR N R SS, E H R R
% Hbx.

DA B =5 DRI LR, 7k B SLAARLET B, 2 i B e 0 Ll AR
BEUS P2 ESLIAT IS, PRI W AR o= BR5E, Tk ST, BEE S8 AL
P PRI . ST ISR, AR AR IR RS v R A R, S
VIR = PR 2O AR S AP L U B, T LUA = S B R A% . T
LA R 75 oK o
(3) B =5 LRI

ALERESGY, 2R RmRKR, AWK A RIS, 30k
BIALRAA 70 J3%) 100 J5-FI5 M, iy B HUEr A e RGE B, it = s AR
FRPIEA T JE, R BIVTDhEE,  DAREIX O SR, R LB 52 R R 38 56 M R by e ¢
HoAtanstt )y, JF B ARG & — A a] S SRR, FRATTRT L v S 5 B 1l s
R, AN AR 2 B AP AT S B, g n] SIS B HE R e . RN SIEBIL T RE R
pImAE SR Ly S v A

B.SE S AR A 5 SEAR ) 2 (A AR R ZE I o ANIE] B RO ZE A —#F, il RGBER,
FHR RS B Rtk vy R ZEB/ND) . 10 5 7 Euol JOH R R 2k Bk ROk 21 5 oK, £
e L DX IR AN B A S RORE o X 1 0 2.5 T IRAE R L ROt B K, X et e
D55 BB T LA, HCEEIR BT 1R ok P 3 2 FUA IR HE o B8 U =5 TLAR vt 1Ryl 1] B
B2 1057, FrUAMERHT 10 2.5 J7 Hefgl JRChb E Pl & ) L Re i 7 255
3.2 BRI

KH 2013 47 4 J1 6 H Bt =5 TR B8, a0 #e%h 5.8m, [Tk
T = R R 2009 4EAE 5T 1:10 J5 MR FB0IR B AN sl s Lk . ik
HEAT SAR RS IE AR5 DIIUIR B EANAEAE AR AR TG I, AN )5 3RS B2 50
ik, S A 32 1 Google Earth dgofr i & 1547 2013 4 + A FH SR AU AR B3 A 34
AN, RS GHT R R, WBLRIE BRI 0 bR BEARM . oA
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I ZY-3 AR AL IR LU P S £ S PR A )

PRI LA S 2R, DRI s AN R ARSI 3 LA O, By A4 0 R X . D 570 2RI B n it
SCARFEFEBERAIERTE,  f5 EOR AR S5 (LA I B 5.8m St/ oc il (HIERGE
BARTCIN 20, REFREWITIX AL 5K 2013 F A 20 2RI

f£ Erdas #AFSCRE N, HYOR 1-4 BBUSGRAATIBCE M, DA A A 7358
KIS, 3 e B - o0 LA AP 22 80 A1 0 & U AR I E B R GUMAR bR R &
I 15 AW TE E AL RO BT IR E, BB R ZEFEBIE 0.5 N5 ot. RIFHEATH
g R Bt o A AE ST NI PR 5 AR A T8, 80T AR5 /N 3A LY X3
AWTFEX, LA 3.1,

31 WIRREBE
Fig.3.1 Images of the study area

3.2.1 WA R

Z U BGARA A AEHE —P EHR I SR AC PR T v, BE I R — X (Bl AN
BOEBR IR A S E N, ESIR M EUR EAFE AR AT, XS T 5N
AR, PR T BB IahaATaH, ARG EAFZEAL, TR IR R
IR 2B EHGA A AL BRI R SR D2 D7 AT, SOnT T B AR AL B S
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%31 R =5 PR B
Table3.1 Bands feature of ZY-3

B P (um) BB E
B 0.45-0.52 TR B T KT R B N, KA 5535 il TIPSR AR IR
(BD U FE, WK R OB DURK AR AR SR T T, A KR A e AR

BT SR R K S VBRI, A S e R0 SR, vl AR K

%ﬁf 052-059  HIRFIFIR, VRPN PR, KM —E 5 ER S, LU Mk
RGO TR

- L By TR BN B e, T 4 A B BRI

o 063-0.60 KRB, BAMZIEBONTT W BLEE M . M. BPE. M. K. M. Ko
AR B R 1

AT B TR R IS, R T AR R, % AR 5 2K,

WE 0.77-089 [T M TAMKIEILAC X, 1B T UM A BRI, U A el

(Ba) WO R . 3,

P BUA Bt UM R R O G Ok Js B, AR AN [R5 VR, A M4 e e 3630 J
AR IR IE =N B, T4, Sk B R, A IR AR .

K32 EREE R

Fig3.2 Images of the false color composite

JET ERDAS A1, ¥ 4. 3. 2 WBUM TIFF S84 AT G i, 19 B 245 1)
R tsEs, WA 3.1,
3.2.2 TG RIE

RS2 IE (Radiometric correction) J&FEXS iR I EESM AR, DA E a3k
SRCRHAL: B 22 G55 A FS DS R0 77 A2 R A S R FLEAT BRI, %o DR A 45 2 1T 5 D 5 iy A
HEAT T BRERCE o FRSHRE 1IE I H IR BETH bR AR s B & 4 #5555 K4
R BFAE 0 A JE 25 A R e AN RT3 P M 75 45 75 B PR A% SRt BRI A1 55 H AR B9 D161 S
SR O PR I e S AR B R 2 TR ) 22 S R AT BB BRI ACKR I, 3K AR
PN 2K MRS o 2L AR 298 2l

1 | BT S e S e TR ) DA 3R 2 A B Sl RS IR 5 R R SR L, WA A
OB AR PR B T 453 B PR S e AR

S ROE TR EAE =5 (1) SR BER ARSI S MERIA GO IS . JtH
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BT ZY-3 AR AL BT /N IR L ST A R SRS i 0 M

AR A 28 G0 ) RABURE S5 A S (0 RS PR S DS BRI 1R 22 (2) KBH i BEA AN TR 5 12
(RIS M A A AE s LT URE A ARSEE IR A 22 5 5 DS R AT I A . (3D R A
W5 AR A R
3.2.2.1 IR URE M 5 |A FR 4 S IR ZE AL AE

T T R R AEAE R BOEAR. CRRIE R 1) DG LU L 2l Beds ™ ),
B WA RO IN, B Somn s, DRI AT LR 2L A0 S A8 BT 5 2RI S i
AERIG, RILE BB AR S AR L, IR0 i EROE R U AR . RAAAL
TEJ7 AT A5 Ak AN 5y B

£ ERDAS BAFSZRF 1, AWK H7 BIER BaAT KAU R AR E. JL B
WK 3.3, Horb, a N WEE IR RO IE(E

' &

a=0 ax0

0|||H “‘I > 0 H‘l,
TAMNBEETEHE AT GE B E
K33 HIyEEREE
Fig.3.3 Images of the histogram principle

3.2.2.2 UK PR ST 5 RS R R S 1R 22 K2 I

X T DR BH v BE A 5 S AR SR AL O, B A LTI B LU % . 71 ERDAS
BAESCHE R, AR 2 I R0 7 K FH v B A AR A AL I

DK BH e JEE A (RS 1 2 00 3 3 — i A5 9 R P8 AR B SR I, K RH v B2 1 0 ARt
FEIMEGR g (X, y) SHEEERIMEG T (x5 y) AR RR:

f(x, y) = gxy) ~na (D

sin 6

iz, v)

el

g, vl

W g

[ T T R A A A B

34 NP
Fig.3.4 Images of the Formula method principle
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3.2.3 JLITHZIE

DU RAT SIS e UL ER B A I 3R, B R I, SRR T3
R AR A T B R LA AR, R AR IO T3 H AR I 52 B fon B R
AT ERREE KB F . AR RVEAS AE, O I LA R ZE R AT AR, R LA
R IE (Geometric correction) .

DR 2R LSRN R ZE MM IRZE . N EEUR 22 2t TAR IR L S I PERE . 45
SR FRIE G AMUR 22 AL RS LA IR R A B, AR ith 22 OB AR | IR 55

JUATBEIE AR PN FEAIA . BT AR AT K B R . — D B
SERLETNE MR RIE AR AR IET % X AR5 A AR FER A

AWK 2 B BT Goc b e, KR~ XN

Xp=ay,+ ax, +ay,

Yp = b, + b,x,, + b,y, ~al (2)
Kt O yp) (Xp,Yp) RIRAEE —METCLE IR A A IE )5 58 15 AR FR
Yy u

[ s

FLIEHT L
3.5 JLATRIE

Fig.3.5 Figure of geometric correction

FORAE AR R ARV . PR IR RE o XUk N A1 31 1) R AR
A WEBVCIR, SN R, Bk, AFFFOR AWML B (2 y) SR
14 %Ba, AEyTrm (ExT7mD) WAl 2 I, BHE X7 (B y JrlaD) WHE—I, 753
(X, YY) FRISERE (X, y), 17BN A W T Ak .

& Erdas #AFSCRE N, DVARTE S LHORIH 20 KIS, 23 D s 19 - e B 7
27 80 1E R BRIERI B RAFAAAR R EGE, TEHL 15 A I IR 28 A8 X RO AR AT AL
IE, RIFERZEEHIE 0.5 METT.
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HeT ZY-3 SR AL RN R LUy 3Ty P 5 B3I SR 53 #r

BERFRERF

3.6 HURFERIALIE
Fig.3.6 Figure of resampling model

K 3.7 JUFTAL IE |5 % EL ]
Fig.3.7 Figure of geometric correction before and after contrast

3.2.4 RGP

BB AR A S MR TR AR ] AN A B0 A [
FRIEATIRAFID) PER— IR K AL TCEE AR I — T TR IR A

AR DH R AR e A I DGR, AR P 1 SR I RN AT — R
i BMG e BE 2 B /N 5, O R RRAE (K 79k o 58 532k B A Je 22 2 7 B2
(R SAAGAEAE— 38 URVRI AR T DL S A 48 AR MAAAE — 8 I 2, %07 m] LUR G
fif PRI ) 0 AR P B 4 AP IR (D HE PIIRAH AT AR A BRI &
IR S R B e SR, RV, () fEIEAR R AN EME 25, $RBIFEt
ATUCTC I RFAE i, BISREUREAE £ (3D M4 T HC o5 7. PG 1 A 40 R o S S T B 4 e
Fe, BDEMGAEREAR S P, (4) EIBCPHT b HEL.
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E A | T SRR | > E S T E R B — AT (2R

bETERPTE

|

3.8 HERPHKEA
Fig.3.8 The flow chart of image stitching

3.2.5 AR H Y

AR BT RS 92 b TAE BB W0 IRV, SEAR BT — D e SR
BT o ST A N I BT e T 9T X BRI AR (P9 X e A DX S A45),
BETHURT RIS RO, v AT G L 2

1T DX Y0 R D 7S PR LA AR X3, BRI 75 0 42 i ) AR AT 3BT (Subset
Image), LPAFRISIALLNIAEIEIX IR . 12 ERDAS SEBr R g # By i #, v LUK
V5 43T 8k BY 40 g P P2 78 . R0 43+ % B (Rectangle Subset) , A~ KU 431k % 85 (Pdygon
Subset)

TR 73 e B S a0 ] — N3 B AR T #e BT, A2 AR N P AU
AARR, B SR IO R, U 53 M 3 B P AN S BT R A X LR ]

AT 73 i e BT Fa K T B 2 IR AR ST EE, RMERZ LB BATHE A
oy, HAAZE MG, XA 218 r LA ERDAS H/ER AOL, tBrLL{E ARCGIS

Az B shape SCAEHSTAT
AHFFR AR 3838, 32753 PAN 9T X .
3.3 1% A SR

AWETEEEE TR RN ARRREADE, 1Fo MBI PO, B TR AGIESTTr 2008 4
THAFHBRIE . Google Earth Fildhl&l; SCATERMEATIE R AR Ahaaebr. i
IKSCTERE ARG CARCR TR S -

4. ETHEXMNRSITIARHIERIRE
4.1 HEXM RS EE

AL I3 BTy A 2% 2 b 1) S 35 R AL, PR R T T o) X R 92 M A S22 E I Tl A 7
FISER, BoR B K WL 4.1,
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BT ZY-3 BRI AL BT /N IR L3RI A R SR RS A 2 AT

‘/ O R A
\ S

——— Uz

2NN
TSR

—

T XZIREER
v . IR &
FRIE 58 X k7K < LA, KT
tt. NDVIiZ:

K41 e R 5 E

Fig4.1 The flow chart of object-oriented classification
T 1) 50 G 73 RV IE AN GAE N 73 2R R fe /N TG, G T BL el O I &
AR, AT LR IR K S8 0 28 I 714 i
e R R, X RBEAT b, $RBOGHE. TR SO AFRIRRE R, IREIX
SEfE BVE N ERINA 2R T, [RINER AT ) GIS Bl /E W A m A 2070 K88 b, 1Xke
PR e T R R, SRR 7T BAIE I R SR SR S
GINEFR A T w5 0 PR R BGS AR RS m, A0 2R G R ST T H LA B RAOR,
ARG R U RUZ D FI G /N oo, AR B UAE . gO8E R
AR R R AT WO S PRI, A7 23k G T R I B 1 7 A8 FLIRAIR TG RIE AR O
LA, 201205 732K )5 3 W] DU N7 B 22 ]9 41 5% Z/ R s e iy S A4 22 i) ) 5
&, FIH GIS 1y #3 8] 73 Afridont 38 S A 0 2047 5 VRS2 I A2 4
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4.2 RELIL R RN

Fig4.2 Figure of pixel level and object level contrasted

T )% 5 53 287 A AE I T REA (K43 287 1 FBE T ROW B 4328057

SETRERI P RMBR I ALY, AR IR I — RIIFEAN G, BRI (2
AMEFAED, TR SRR AR Ak SRR HE 2 0] 1) 3 25 5 o AR 40 8 e PR AE VT ST 0 %
SREA SR, BB TR, W2, RURLE SRR AN S5, R
ST GBI A AL 2 1) v B AR I A AR T AR IR i e

BT A 23 2 7 VA BRI S R BUORS, J 4 R GO IURFAE A IX LR AR
()15 P SH Do 5 R BOBEA T IR, ok — X S E0h — R R, DR B SO X 5 T —
KIARIE, RHET—AMFAER, W R AN —MRHE B U DB At g
FIILABEX Ay, IR DS SR B S R, e — R BTRIRR 4, A58, MR E T
ZAH, RN 0: AR T, REER 1.
4.1.1 SR R e H0k

FFIX U TR R TG E X #AEE AN A OO €10, 1152008, WIFK
AU ERBORIAE, A OO B xouf ARSRIBEE . 4 x5 U thARgt, A (0 gt —
ANBEREG EIFR D A SRR RS, SRR A OO BEEET 1, K x BT A R e,
A OO B#EGET 0, AR x BT A BB, HBUE X0, 1H#RERE A 0O
FAE x BT A TR AR SR 5 T BOM PP o8 25 L A . ORI 2558 VAR S —
TN RN 2 B SR T V, FR 2 2R 2 S 1) S AR AT T AN LR OV
W45 RIEA L LR M1 8 BT 8, 1AL LA — BRI A B R R TN 45
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Feature
2

Feature 1

® sample of class blue
,.1 f Jmage Object
. Sa-ple of class red ° 02 (1] os 1 12 1" . 19 2 Featwe 1
image object to be classified
ZEARHEANR ZARILAESR

K43 S s S L
Fig.4.3 Figure of Membership Functions

AT SR S5 I B o B AR AL 5 T NI A ST AR b o 32005 00K 06 S AL
WA SSOREL, RIIEAT FRvEEAL AL B, S IR AL 18] P 2 MR I 1) 2R3 B B (oK I 25, 2003,
HF 2O BT R IR % 0 5 1 Z I IBORIME, DA SRR E . sk
Jogi £ PR AR HUE ST X N5 RD IR B 2 RUE 3L 0SR20 R IR
BT MR 2R 4 E 0y . FORERE A 4.4,

( BUbHSHIRAR | pr——

KUBRGE. k. 4 TSR

B, BT 2 RS H | Jm Rk
JiE | i

MRS

| GRIBEE
SFEIBR RS B > | l

FURFAIE S B 2y
ES

SRR HE HERHGES —> ]

XGRS
FIRE

| '

gLk | | BB
R ] 5

WV e DRER|W [« DFFRE e WIRTRE

4.4 IR R HO KR
Fig4.4 Technology roadmap of object-oriented classification
4.1.2 B H
ARG FE PR AR IR R — R A8 0 et T+ “H R M EAALE X
Sk, AT AR IXGRAE AE S DX R I B, T AEASR] X3 ) R I W 2 AR
BN R SSAG AT HE DT N B M . BRI R, R e PR R RN
FAIIR A AR 2 —
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(D FBE: BRI BIEIE, BT SR RER AT /L. o H=
HEAR TR R /NIRRT 5

(2) PUSCREAydl: Ay AR, wf LU= AE 2R RO KNI 5 B 2R %
BAT AR, B JE 20608 22 57 03 TR 22 U 73 B IR KB EAT H

(3) ZREENH: HMRZ. A HEEEME MR a5 7K.

(4) JeilkzE ol BN S AR E .

(5) ZRIHIN#: T EER T4 (R S AT 2 B AT AN B
4.1.2.1 Z RJg 45y

%2 REESEIR 5 T b N XI5 50E, Se AMGOT &I BN 4,
LSS AN 2 SO SRS NESUNATE W FOR L ESubI SO St d B3t M T\
SR AR AT 45 58 A BURBE N AR N R WP v e, B g5 I il s
(FB%, 20100,

2 RS R 2 A ) E it Dl R0, At /2 SR 2t B 32 56 4 43 5%
B BARERE A TFR T AR R NGNS, TERA S BIEE L, JEAHAR RN AR
KBIBH IR R AR G o 5 ITB R B 1 X =) 0 S S M R A 5 10 5
(KI5 IR DI, 22 R BB R FE L 4.5, M5 IF G ot 4 2 Ttk is 2
BN, SIS RS A W, e 2 RS R . AR P B4R U H bR )RR AL
B3 ) 5 R TR DR /NS L 3 52 AR X S RS e Bk e 40 58 7y B 24 RIS Bk E
FN, 22 OBy R FEREA TR,y T e T i s o AR/, R T, ]
FERURAG N SR/ HHZ 215y RIS, B2 312 808 KT B K
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Fig.4.5 Flowchart of mult-i scale segmentation based on minimum heterogeneity
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4.1.2.2 7 RIZHOkFE
(D HEBH
SR SHIE P HBE WS FIBOR, 58I SHESE S BAE . A EIRUE ik
TRTERA 7 OB GBSO D (ERHIAE, 2014).
G INE (Regror ) RAM G N SAR R I G 28 bk, TR0 ANk B
TR AREZE IR R s (CERHEAE, 2014), wHEWAR (3).
Repior = 2, Wy, X O, 2~ (3)
KA hegor WIGHEREINE, 0, A 5B BUDGIEARIE RS, w Ry BB G T B
TERFETNE Chgpape ) RN GICARMZESYE, AKX (4). TR 5 B RDGHT B
IR IR X G R TEAREEAE o % G52 S R GO R, RVl 1 Uy TR R e 15
TERIRERE . X GOGHT BER AN Gl S e R . (ERHAE, 2014). WA (5), (6).

—

hshape = Wcompactness X hcompactness + (1 - Wcompactness) X h'smooth /Z-‘\it (4)
EEEP > Weompactness %%%EHQ*XE’ 0= Wcompactness =1, hcompactness %%%%E’
Rsmootn 2N G o
compactness = l/\n A3 (B

X, compactness EHRE, TAMNBRELANKE, n AXNZHNEHEEE
=

smooth =1/b 2~ (8)

X, smooth RO RE, | N RECERILF L, b A RN )L 5t
KZ.

KOG S HAILIRSEE &, MBIk 3U(S,), AE2 B QAT [ g oo o
% (CERHSE, 2014), Was (7).

St = Weotor X Pegror 7 (1= Wegior) X Agpape ~A (D

X wegor AT TIEAR B & IR, 0=w g0, =1 o weg,, HREBK,
R R R A O AIE: RIE, TARSEBE R Weompactness BB, B H
EEISE SINPIA N ST

(2) 73 HIZHak £ )5 U

HAORAN TR R 54 DX ISR AT S 50 AT B IX 78, R T B R AT RE) 70 BB (R
S S it S L LR LR TOIRME i B RO e, WX ARz )a, Lt
F BRI O bt . 32208 R 38 B AR B O R IE 2 d A B A S 2%
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B, RIS E P A BORIIEE, TRARFRAE A R v &K = ) e
SR EIOR s A A T SO ) R R AR B, R E ORI SRR B
EEXTTEAR P B i TR RS R, R BB S R R

TR BRT 2508 T 2 s DR 52 AG 0 S TR AN 56 T s ok 52 PR LT BRI, RS
KOO T X oy 4500 B 2% 5N R 10 H b b B R X, S R R A BT e e AU
XGHT RGN o

A ORI, ER I AR HREAE, 22 RS, A BIREMRKICY 200,
150, 100 150, F:T%Icbl 200 REHATHIIR 7> o FEMCEEA b, ML TXI % LA 150
10100 JEEREAT 00, AAERTAT 0 2R R, Ba B 50 AR R E ST gocaEl, 4y
W5 Sk Levell, Level2, Level3 fil Leveld. FARFRECRIEEUE /0510 0.1 F1 0.5, ik
BRI 1o B R RBEN R BBk AR R .

2=

4.7 200, 150,100F150XFE 4 EIHCR CHZEMA)D
Fig.4.7  Segmentation in 200, 150, 100 and 50 scales

4.1.3 S RJ

JER TSI AL ST 2, U T M p S b ) 2R B 5T e, HUPRE AE S0 4T )
IR I b 5 A 18 P M S AR 4, g LR e Sk T A B e b R D 22 e
NS AT Ry S, T IR b s I 3 55 55 A M AHE X 4, ek e R AR 9 4,
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AR R (R EEL N 2 Ay v A A9 ]

Sl 7 1) A 2R AT L B 2 205 LR T R AR S 1 Rl
— (CB¥EMEE, 2005). SR IFBUE, FRE TR AL BEFE SR, T 30T FH i)
oK I, ERE R RIE TS, 38T b HORB R 1 el 8 H 25708, R
FES T B RAE, B A RSP (B R4, 2007 X118 1145, 2008; ARIGEHESS , 2006);
ST AR AN 3 Gl DA%, 2008; 5K, 2008) &5 . Ak i - AR £0R]
FERE, VF22 SCHRAT I P v 2 P S e Ry b R BRI H R b2 (B 4%, 2005;
ARLEHFEE, 2006 HPEPCAE, 2008). bt T g AR H A B Jp A AN B W] 2, BRIk T
AV P ARAE W] B AN BIDIR DL, A IR e B ARy A 0 FH b D5 5 A P2 A 03 S v I 2
SRR, OISR R 25 R, DA s LR AR R, B o

LS .

S P o g ES i wbi: L A1 DR )
FIHy S TP A M L e AR T M I AR . R R R, A2 Tl

PR kD P2 Kl s v Y M o SRR Skt B, ORE
HDRER: LN

WU AE o AR M A S L WA AR T ML 55 T A T M A% o AR RN Bt L3k 4.1
R4l HPRMEE
Table 4.1 The concepts of feature type
F 2R W& I e
MALWER L) ), TR @ en)/Er g, i (5O Wit
Tk
S
A ENE I MR A EAARR . BETLEE 20m DA REAE . AT RV .
i ARG s A A RS . BRI EE 20m DL R Je AT, ATBG R RAE AR GE T M
AW I T AR NORSERIS T — BT R R Ch 2 e, R0 280, F
A ChIEE A KA FTE#L) IR Chyid 2842 BT TEHLD .
Jei B AL LA AR R 25 ol St R FEBR s i Pt AN R FH LI F b, BRI ik
AT HI
R A ST TE S
LR Pk HU . 0, BOEX R A RR a0
AR HIHE AN A=
) Al ZkEE . Bl REEARE Bk, KU ER SRR LS Al A S S A5
i LA o
E |22 S I ME ST PSS RS F R R 7K DX 86 7 AR 2 L 3 R 7K T
Hhy N~ BT PSR AR F N 2T 6 KR e TP R KT AN A0 e S a2 48
S5 T R 7K P K T o
FRAAT IR IHHE, L &R T7 ARG LA IR, R ARREAT TR LM
REJT R Lt

Blo
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WA A B 2R, 2850 RZRR TN S A S A, IRYE7D
FIURBEHRE)/N, SR h S B s R A5 SR 2R R IR

— o IR EOR, & AR BOR B AR ) B i 2, 2eid 2 ik,
FEAZJZ U M ERIBUKI, St d TA = Al e K303 R K ERTR 2 P 7-28. 2
JEUC N RBUR FI b A5 TF A I, 870/ AR ok A L « =0 B REERUD,
AT LCIE RS 7> EORT A0, EE d Tl RO s gl Bl T SO S B S M i A o
Aok, DR ZEHZ RN (BB T SR, X LSR5 S I U] 3 (1 B
W, RN ERSPEEATIE . KL, R Leveld 74k level2 5 Rt WyRe Ak If) BLfli |,
REMOEH, BIEIEN . B IR RAE T HIMONUARR i R Sl R AR i I3 o 0
vy 8 A RTS8 P AR T M 2 2R DU ZRR KT Rt ) o3l 4k 7K 1-3 2R ixt

WAL, P R R0 E W 6.2,
#42  WPRHD KPR

Table 4.2 Table of object type classification level

=378 B (RE2%) B (739
K TR
K1
Levell W
BBy b A = FH b
Fa#
A T HE
FEFF R FH Hb
Level2 ANETRR P A=
IR
A3 e
-2
Level3 — I3 S I 3t
P 9 T
e A P I b
AR R A
4.1.4 53 RRHIE E X

RAAEFE SR H bR S AT B RIE o 73 ISl R b b e 2 I P 2R RRFAIE s 521800
GHFIE, B — A GORIB AR TR R, ARG AR SOBARRAE; 2840
REFIE CREMA SCREFIED, B NSENEAS JZ IR G 2R SR IBCRIE, A4 e TR
TSGR I 4 e 2RI T BAH ARG R
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4.1.4.1 JCIERHIE

F AR I TG IR W R b o) T PR S I AN I, 300 HE LR 110 P A I8 e S LA
Bl S Le iy nl LU, WIS AN v W T AN ANBR (1 el B, (RIS
EATT T LUK S L LD AR AN n s /D I S L S50 ] LI S e, X L8 s
PRI A HI DG R AE

DGTEREAE 8 T S 1 A SR PERRAE , e RIA T MG BEHG DX 38 x4 ) S 28 1) A
HNETE PR . T8 IR S IR TR R IURRIE, SR A 8 TR B B 2 114
FHBEEARF A, BEANFRVET . RO AR o G R 107 . KN
AR R ANURR, DR BEREAE £ AN ) M S B 1) R SRR AE A BEAR AR . D34k,
SR DGR 2, A B AR KIS, SV 22 5 2 s DR B2 (R IR B ) A
SRR, RISl R [l —Fh A 52 KA1, 2 I H R4
Feilke WOLIRDGIE IR e B R/ NME KM ZE . BME. R
KNEHMEFEME DLASFHRE CRIRRTREL KA faE. @myiascs).
4.1.4.2 FEARFFAE

AT B8 BT T RARFALE 1R 4 275 V2 AR Sk 1t 58 US4 P ) H ARt 15 L RCR B 2 1R
EFi), ARAAE—E I, QG O H ATEE T IRAREFAE R 23 S8 VEAR X A i A A
ARARGER: QU HARMY)E R €T, RIS A — e 5 &5k @R
ZIEREFEATAT KA T H AR 53020 IRRE, SEBl ATtk H Ax b 15 B A HERR
K @OIRZ JEARFFAE S W H AR HA) R TEARAE BT e 5 NI B S AA e — € 220,
HE UL, RRIE AR R AR S A 2R Ge sz B AR W] BEAEFEA— 3L

WHEILT, TIRFHIEA R R, — R, 7 R R IE . 5
B BRRFAE - ZE X ISR B S S, T S TR DX 3l D 75 58 A P X SR A ke 2
e TEOLRDBRFFEAT: AL L IR, KEEL A, KEEkL. BIRIEEL.
4.1.4.3 BURHE

SORFFER S TP R ERAE, SRR T AR B GO R N IS B ) &
[HPEBT AHSCERRAE H & — MR IR, JEANRE S 43 S e s 10 N A U M, i DA
SURSHGURFAER T 3045 i R R G N BB N, EERSBIA T .

LR IEAN ], SCARFAEFF AR TR R AL, 102 th 2 MR R O B AE
Fe/NRRCHEER . R ECUCEC Y, IR AR DX Stk AR AE AR B 5K, AN 2 R SR i 22
PURIVCEC TS Ol o VBN — B GETHRRE , SORRRRIE AT BEde A2 MR SRARAE, 5 HLping
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BT ZY-3 AR AL BT /N IR L ST A R SRS i 0 M

RE Vo {HE, SUHFFEEAAAE M Besm, Forb— MR A B st 2 24 5818 0 7
RRAAE, Bt AR SEEA T Re I — 2 w2 . 54k, PG RO LS
(52, 2D G P B B R 1 A5 B SCRRFAE T g 25 5 3D M) I 5L SE R SUHIAY:
fE— € ) 2R

LSO AT . KRJEILAERE R . IKEE 7250 Tamura SCHRFE ( TAMURA
Hetal., 2003). H[F[JAL A (JIANCHANGM et al., 1992) . /MiAsff (TR A%,
2006; DAUGMAN JG, 1985) %o AJEICARIRRANA L 4 72 R A e 5 DL i = 2
W T RES . R R AR SCPEDUAS S50, Tamura SUHE 45 AE 3T NSNS0 B R B J%
HLULBRZEREST, o 6 FiEtt, BP: RRSREE. XTLRRE. JymifE. ZRAQ5 . MUAE R R ms
£ (TAMURAH etal., 2003). HI[F[HEEIET (simultaneous auto-regressive, SAR) /&
HRA]REIHL (MRE) B —FHN IS CIIANCHANGM etal., 1992).
4.1.4.4 7 [A) K R RHE

PHRAE SRR, Sedi B G 70 B R B 2 A H AR 22 0] 5 L 1) 25 () A AR 7 1)
KA, KSR AW AT 73 N IEFLITIER R AL B IEB R AN G A KRR EEZ S,
2006). WA AL EAF ST LA A2 AR A (Al A7 EAR AL S 47 A5 R . |
RO R R 1) H AR AN ARG 0L, W0 B R A RREE, Ja—MoCR M2 B AR
AN KNG R T o ST 2 DL, E T 2 TR rT 4 A A AU, (HR I AH
P NE VAR RS Y s Y

27 ) & ZR AR AL AR ASE T PT nasoxd B A5 A 28 )R X206 5 (L3 ) OR R ARFALE 16 0 15
BEH PRI R, . S REARA S LU UK . 54k, Sehr v, AR A 2 Al B AT
FRAGH, AREAREN RIS RE R N TRR, BRI CRIF LA, b
TR LR &
WIS R SRR AR Z ) o8 REFAE AR R 2 5k E (Existence of
Class); XT2EAIHE (Distance to Class); 58RI sAHIPE Cinvert Similarity to

=N\

Classes).
4.1.4.5 AWTFOEILE 73 HAFIE

IKARLEITZLANE B 5 4 B aimBle,  KER 73 K ARAEIZ B T S LR PR (0 B i
0, BISEAE ISR L B 5 ZAKAARARARL, (EZKAATIARA B 52 K, 78 200 RUBEH CBR— RUE )
I EVCRAR G, M EBE AN, AR 200 RE N HSERYIEE DML, BHE,
DA T BAAE SR — RUZ N ARSI R il gt n] DLHERR B2 T 908 BUK AR . B2 IBIRAN G, 5
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AT HIHOAHAL, AF P AR 2T AN B DGR A 22 S 50K, DRIk, vl AR DG i RF AR
SRS, AR A TR AE SR B A T b o R A W BRI i, A2 4 Al BE
Bt M SO SRR R SRR 22 SO, v % AR i F M S 40 B0
2, RS AR S T MR D IR BE . B RS AT VA BURR, BRI ] LA B AR AT X
gy, IRIE K BUK M 7 S b 135 777 [n) Bk g o DA 00 I b RO oK, iy A 182 36
AR 135 BEJT ) BEDS 3 m IRES B o Db AR IS BEROR . Ar A R HL 4 ol AR
JIHBTHRER /)N o

FFt, EBOGIERFE AR RS (Brightness), 25 4 W BUA{H (Mean Layerd),
H—A AR R (NDVD: JUMRFIEA RS K SELE (LengthWidth), THIA (Area); £UHE
LE PR AR B 2 2= 6t L B2 (Gray Level Difference Vector Contrast, GLDV Contrast)
RO LA S B L - (Gray Level Co-occurrence Matrix Contrast, GLCM Contrast), 135
JETT 1) 5 Al B 5 AR BN RIS R IE AR AL 5 K A2 (Existence of Class); %R
PHES (Distance to Class); 5288 IAH S ARAYE CInvert Similarity to Classes) 45 Atk
fiE, FEXRIANFEIMIRAY, [ ARG o BB A BB, RSP
(1) BB

BIE (Mean) & R — DB RITA n MEE TR e, A 2.

— 1 S
Mean=2¢, ==.Y" . ¢, ni (8)
1 n 1=1"Ii

(2) suJ%{H (DN i)

SofEAE (Brightness) J& F AL & G 5 B I I Z FIME R B RS 2 S E 2 80E
FIELAE 7550, BI DN {4 (Digital Number), il KA. ToHAr, & i
BUE, R/ SRS RS HE . i RS KAE I RN 2 5 6.

Brightness = niI.Z?zllc_l A (D

(3) AR %

A AE R A (NDVID ST ZL AN B 206 BN 22 551X AN B R EE A
P ORAS IR ORAS  AE B i R BRSO A Uk 22 o R e M AR 2,
S% NDVI X L3S 5 AR iU, (2l NDVI TR ER K ER 2> 5 A e br . KEH
My I BPEEAR AT AR IR L AR, B9 TR E ST, RIS
1111 40 Z PHRa g Ao W B 1 FF (R, 2006) .
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By—Bs
B, +B3

NDVI = ot (10)

(4) K7tk (Length/Width)

K58 LU TP 7 ZE 50 PFE R AR A IR LU AR, BRI AR AR 2 20 B0 2 1l K 9 Ll s
n] DL IO FRERIE AR . B 2 TR NI 45 AR R TEAE
{ RO — 208 eig,(S) > eig,(HD

eig, (S)

Length a? +((1-1).b)? P
width A ® CENNEEY

Abe eig (S): W7 ZHFEMRREAE CRIDOT B 5 ZE 5 MEEATRAAE 23 )
ar MAHECHEE b JWFMERRE £ JAFHEI AT A S0 ST
BB X ZLRL n MR REYIAZ B2 ), JF Hou k235 kAo R IR,
HI ue= E[Xol: W7 ZEREREAR G4 e SR -
Y =E{(X—-E[XD(X - E[XD"} A (12)

[ E[(X1 - ul)(X1 - ul)] E[(X1 - ul)(Xz - uz)] ---E[(X1 - ul)(Xn - un)] ]
I E[(Xz - uz)(X1 - ul)] E[(Xz - uz)(Xz - uz)] E[(Xz - uz)(Xn - un)]

|
|
LB, = ) 0 = )V LK, = ) (6 = up)] o ELCK, = ) (X, = )]
(5) T
AR (Area) HIRIBGEAGA RINAR 2R I E, ToAL . SEPrTH S 75 23 LA
(705, DASKRAS SEHUIRITIIRR, A 547,
(6) KIZH R
IKRPERFERBEREE X 100y) WEEKEE, X TAEREA S = (Ax,4y),
Li(x,y) = [I(x,y) = I(x + Ax,y + Ay)| A3l (13)
Horr, Ax, Ay W5 WG K BERECH m, WIAATE— m ERpIE R &, JL5F
AN B Ly G, )RR AT T DIRER o s Ge, y) IR/ AR TR T MR SOB (RS A R
A SCR RS , SAHX TSI T AT BN, AHERSIR #5045 31 i N B AT AHIT R AR TE 7
Is Co, MR M, SUEREREAN, I (o, y) IR BN o
TR 2% 72 5 B AU M (Mean) « 6} HLJE (Contrast) < J# ( Entropy) £ B/ ( Angular
Second Moment) 4 NECHEFAEST &, BEMRFAEES 02 450 902 135VUAJr i .
RV AR IR 2 22 S it 1) 4 AN BURHIESE T o, Wb )a, RINAK B ) %
REATLEEE (13507 [0)) W LAAT 2 MU R AV 5T A 2
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IS5 20 7 SR 0 LG P B SO B PRV TR B, T R ISR RV BT S o SCHR IR I SUBRIR,
St LG BE R

KL A : Contrast =Y, i%ps (i) w14

Horp, ps M (e, IR FE
(7D IR P&

IS AR B 2 AR SEAR (R SO R I R FH R AG KR G TR — I B S
BERRIR CRME A, 2009). AR E 7B R Ie gttt AR B ME R I HEA KBS, i KB
SEAFERE N2 e vt 5248 b ORRr S B 2 IR AR 38 3 ) EL A B B R 17 0 o

ESRFGARIEET5 1)« ) B LA B A A P8 25 o A LS v LA s Ak B 2R R s
R DX SO R RN el o FE s ke, DRI 7 270 A BE 3 AR R 0 (1 B il Bt ke
FRRUA SRR ZE T JE R R Cle il €4, 2009).

TERRIBGER(NSN) T — £, ARARBE (X, YD, [A] I HUG 25 12 A1 53 Ah— A 1
MFRA (xta, y+b), K EASERT, B ORI RED (g1 g)e FEREDIXKIRA
Bl (x, y) i, RSP (g g)s BB BIELE N K, WA K2 Fl (gy,s
Q) Alfro AIXPEEANXIL, FFRER (g, @) EHILIMR G K, HAUE R —ATr
B, BRI (g, o) MBI SSEKE R (g, gD (EH IR 30— 108 B B
M P (g, G20, 1% BERIRR A KBS AAERE . AHBE (8, b) 240 H 2 [RIE BN [ 4L
{8, SRBUITEUAS R X (BB MR AR B o s S B (0 JA PR s Rk B (8, DD
B, SCBACANS oL, SEE (1, 0). (1, 1. (2, 0 Z5EE/MuZE S

KPEFLAFERE I TCE (g, g0 MR THEEG Il — MR KR a1,
MG ERMKEEE R g0 FEHAHRBEE RS d, J71n0h A BRI AME 3R IR R
TESEBRN R A — M $E o 0° . 45° L 90° . 135°

Y a=1, b=0 I}, GREXEAKER, B0 BEHH: % a=0, b=1 I, BFEXEEL
f¥r, BP 90 FEdAdii: 4 a=1, b=1 B, G0 RA ML, W45 BEHH: 4 a=-1, b=1
I, REXE A Lk, 135 JEHIH.
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Kl4.8 ARSI (R AL AR RERE (d=1)
Fig.4.8  GLCM of different directions (d=1)

EFE, NS RKEREN KA, 50 (0 y) 7S [RIARBR AL A < X
(g, Q) MR, TERR T KBRS FE
SEIG RO R SR AE AR BE AT T S A4k

p iy g5) <|’I-I{I-I—1]I B=0gk B =00

p gy g)= ——— ¢ k=

K (N-13% B=458; 8=135

~3 (19

IKIESCAERERE R A58 SO AR Goy) IO T 1R a8 T 58 A il e i B O A
8 = (D, D, ) LA EE S j A (LD, D, 23 R TR A FEE ) . Fom A
Ps(1,j),U,j =0,1,2,..,.L—1). AR (200

Fo, LRRBEBRIIREES s 1, j 73RS MBS K EE s SR s I MER & ] 45
A B R FR . ANFRISHRE T MG R A ER B A5 1)

Haralick 5& . T 14 FhgrRAFAE (Haralick R M et al., 1973). % 1)1 T 32 HUE I
B SCRE B E ST B AT B (Mean) X LLJE (Contrast) 4 ( Entropy) .
1 —Fr#E (Angular Second Moment) 4 NEURAFIES R, MR MEAEE 00 L 45°
90° . 135° PYAJrI.

Mean = S84k S04tk (i, ) Ak (2D

PE S e SR R IRE S, SO ARELTE R MECAREIR Y, RN ISR, 2
TR, {HECK.

Contrast = X" X% p(i, ) * (i — j)? AR (22)

X G S R P B Ry B A A A i ARG R R AR FORT R K ZE il R
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U0 AR o) B BB, PR PR R 28 R A7 AT
Entropy = — Yo"k unantk p(i,j) x Inp (i, )) A3l (23)
R G I BA TS BRI, KR AN R IE S 5, RAET #
BB SR . BURMEEE R 2L, BB, ke, BRPKEEBIS),
TEE]N o
ASM = YUk BN p (i, ) AR (24)
B AR, R A AR B R . 2 GLCM TR o A e
TR LTI, U] R X A BRI B 3 A3 5, ASM BUE A 5K H
U SR AR RE R ) AT (AR A, 0 ASM B U
255704 5.8m, . RS FE ST ML 20m S SRR, mTAnAE R E KT 3.5
MG ICEI AR BERINIX, e Wk v B8 B X, AR, I8 5 T IX A6 v 8 A
S AeL MAL B SR I SN
IR JESC AR 50T L S e 1 B S 1 s R S AR 1100 V7 T 52 R S0 B RV SR
%%Jtiij\j(fontrast=Z-Z-(i—j)2P5(i,j) ni (25)
Jihh, AR R P iE , JL S BRI A A — MBI X A
WAELENTE, (AR, 76 100 RET CGE=REER), WS ea B dmE g —
RGBS
DG, AR EESLAERRREXS LU (13507 1M & KR BE g 3R IX 5 B 52 1 BE B RRAE
(Distance to Class) 7] LA &G IKs i AR LR IX 70 TT
(8) HAbRFE
FRAEA KA (Existence of Class) &P HISEE S A Hl A — Vi (LM%
FBRIR) WIEBAN G O RO B & T R b R R ARl et dn X
P RIIAT S o St e ST 288, RRIE(ECh 1 (=30, HWMER 0 (=D, &
SCYE T PR 242 AT LA S G R A B B A
XM E (Distance to Class) 2 Proc LB gy S iR —E X T
A rh L (R B AT AR RIS
BRI (A S AL CInvert Similarity to Classes) J&—Fh 45 g 4k, 5 [A— 435 H)
FoAth 7 IR AL S
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4.2 Hh AER A S SR EY
4.2.1 )=k (evell)

(1) KAAFEE: AATEIT AN B (B8 4 DB BRI, KR KRR i B T &
P BB, BRI R IR b AR, (KR IRIARAS I R K, 7 200 RUE
N CGERER RBCRIREE, M2 AR N, 15 200 RN H S5 @MY EE 1
WG, B, AT DRSS — ROBE T AEE G R st ol LA R 52 TP UK A4

FI 0T SR 4 3 BUSE AR B FR I SO A R FH 5 FH R K P 35 A B (Texture
After Haralick) 7 [¥) 2K B 4% 72 25 B %) L) (Gray Level Difference Vector Contrast, GLDV
Contrast), 135 U7 [ EEMUKIAR . 1ZRFIE Sl T G IR T A SOHE SOR R I REE o
SOV SRR, HOO FEOR, ML SRS T Sz, RERREEAS, MVAZ0E, RHORKE
W IKPEZHIXS BRI R XN E, IXAMEBOR . 5 4 WBONITZEAMBBL, i B
TKAR RIS, R Ak I ik o DRI, 28 22 DR J R fiE € XA GLDV Contrast(quick8/11)

(Direction 135) <53 H. Mean Layer4<452, it fiEARANK, A K 56 Lo A S X 40 S f
W B, FEARRK AR IER AT T, Lengthiwidth>3 ST, [ A1 .

(2) TAVAGE: &8> T e e B B BB R e, SR A fe sl
RIIX, AFL I F8 43 A SR AR P et LA 4 v PR e FEE AL, 17 b P e LA V5 e ) SR 4 A
IR LS T LG PS5 15 B B0 2 1t S RS A5 0 375 W S R S RV ORI T B4
SUHE AR RSB (Brightness) K HE L AR BESCHLAE B . 22 2 A 5
BHFIE € X4 GLDV Contrast (quick8/11) (Direction 135) >40 H. Brightness >540.

(3) FHMARI: HEM AR WGP BRI L, AEITZEANBE B S« NDVI GIEZLARIX
LG S S R A BE AL AMX H L0 B S S AR AME D i T R A, R
NDVI % 358 15 5% (10 A A B3R AL R T NDVI AT BT B K -5 030 5 b« B £
I = BRI ASAAEE ER IR E 7, 0 T AR B ge )y, 2 H R b Fie
Hoh N )i — . PRk, FIHIA— kRS (NDVD SRS B . REAE
5 NDVI>0.29 Sy Hi#1X .

4.2.2 H )RR (Level2)

(4 RS 4 Ay, FERIEYNANZ, Z A TR R, EIax,
XFELI GO, 4G ST S ARAO G IR HEAR O AR, AR A G R R AEAR HEX 73,
PR, 7E RIS M RTEE T, XA HFI R T A P, AR T b ) SO0 B ZE LU AR T
RIHBSENG T, FEAR AR — R UCRAERI AR &, SRS, RIUAK 22 R & 135 277
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) A DR B2 R AV ], BIE B2 4 GLDV Contrast (quick8/11) ( Direction 135)
<38 FRHUR I, Sz hdE& M.
(5) f PR G AT A LT AR, SEETOLTE, RBUERE Y
% E RIS AR A, HAREEE L, TEARA AR AL, 50 A I IR AR B ) S 0
(compactness) HEAR U IEARTIL H A T 5 F M R T AR AN KNP AIE , R B4 B BUE R =
U, 755 AR MR IEA RT3 T, 4 SR N RE, RO R BE Y
Brightness >487 H. compactness>2.8 LAFREL A7 T & F b .

(6) TV JHHBFRI: XF BRI R, AEDUPA LA i A7 7278 70 /N T AR B T 4,
H (2) HIEARXFIZER 5> DA T DL HG S HGEAR R I, 1805 T H AT
e B, JF HIAREN, aAfedkX . Kk, 755851 &K R EAR ST 3E T+, Al
FH AR CArea) Fl22 SEMEAFAE (Brightness) EATHEH . [ AR & MRFE A Area<1026PxI
H. Brightness>614 >4 T\l

(7D D5 LA AR A B e, HAARKIHIE, A level2 2K
SRR B TV I, AR . AR %R T B MY MR AEAR S BT
FIH Area>970PxI H. Brightness>700 4137
4.2.3 FH=JZI (Leveld)

(8) TEBIRE: EEIRANK, HEERE, A2 RESEIT, e I8
AN, SRAHK S AT EL,  Lengthiwidth>7 STEs . (HZE MRS SRR I, #5)
6 P BIER B 7 A TE R, M SERAHLL, 7258 4 WBURNEBON U, X—8S
IKARE I FIAL, 8 A B R FR 7 B S AE 5 4 WBLRIA{E Mean Layerd<317, [, fE4k
S R ERI TR R, E X Length/width>7 H Mean Layerd>317 Kyitik. &2 k]
SR T .

(9) FHSEMZBITHAR I Ml (8), fECHRHBUEMI AT T, SIEMFIEAH R,
FIH Mean Layerd<317 $&HU 52, R MR . BV AR E RS Z KR
IR RO — XS, AR A B A M %, o EUEA, RS R AU,
[ A Area>950pxI A AR Jir RO, S 2 DSl R e L Sl Bt P M A 2 DA v
W EIBTE BT 2 Ph 2R ARG ARSI W HURFIE R 45 4F 1, AT GLCM Contrast

(quicks/11) (Direction 135) >64 H. Distance to Ffi¥<lpx| $EHUEE B A, <2
Oy v B A T M
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0 4150 8300

4.9 JKIAEHRIES RIK K410 Lolb I 1 FEEa R
Fig.4.9 Extraction of water Fig.4.10 Extraction of industrial land1

4150 8300 16,600
L1 Iukters

411 FEPHRINER K 412 AT HBERINES R
Fig.4.11 Extraction of woodland Fig.4.12 Extraction of agriculture land

A
CwER TR

0 4150 8300 18,500 0 150 8300 16,600
[ER R |_‘i._.i_._‘_‘_| e

ters ters

K413 FrF R BRI AT IR 414 Tl HHE 2 $EEE R
Fig.4.13 Extraction of developed land Fig.4.14 Extraction of industrial land2
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— - : 16,600
16,600 S % 3 o EUREE
e e Mews mi%égﬁit&

15

K 4.15 EBHRINEE SLK Kl 4.16 e B8 S e FH b B i 4 1

Fig4.15 Extraction of road Fig4.16 Extraction of high density urban area

il (e Bl

LM . mERERE T MR 6. B EHERS
K417 i RSB H] M L 4 2R K418  AKE R i A R
Fig.4.17 Extraction of low density urban area Fig.4.18 Extraction of rural

4.2.4 FVEIR (Leveld)

Leveld 7 #IREEdR /DN, # BB FTH 2 REDTERZ R T SR, JEaildk bk 52
X S RS o Al b 2ROS B [  B25 T 4 k23 Xt R K 1-3 2R

H IS 3 FE W2 4.3,
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F 43 HEXZAZFN

Table 4.3  The classification rules of target object

JAIK Hiskd (R Hisd (720 93 JERFAE
7K, GLDV Contrast (quick8/11) (Direction 135) <53&M ean Layer4<452
T Existence of sKi&Length/width>3
Levell biblE| Invert Similarity to Ji[¥%
HB 4 oMk A 7= FH b GLDV Contrast (quick8/11) (Direction 135) >40&Brightness >540
U= Invert Similarity to TkA4: 7= F#h&NDVI>0.29
A H b Existence of At #&Distance to AEHi#=1&GLDV Contrast (quick8/11) (Direction 135) <38
FIT R Invert Similarity to 4%/ #1& Brightness >487& compactness>2.8
Level2  /NEAR LA H
" Invert Similarity to £ J & F #1 &Area<1026PxI&Brightness>614
IR Invert Similarity to T Mk4: 7= i i &Area>970Pxl H. Brightness>700
A 10 FH H Existence of JEf/l#&Distance to FEHLIH=1&Length/width>7&Mean Layer4>317
{552 Invert Similarity to i H#&M ean Layer4<317
I Invert Similarity to [f15£& GLDV Contrast (quick8/11) (Direction 135) >78& Brightness>708
eveld IR 5 AR R F Existence of I % H M &GLCM Contrast (quick8/11) (Direction 135) >64& Distance to [ 5¢<1pxl
o R AR P Invert Similarity to {I%2 2 ik #F Hh
AR i B A Invert Similarity to % % 1 1 &Area>950p Xl
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153/8 H b5 IrRRHIE
TR Existence of levell Ji3i&Distance to levell Jif#i=3
UINE Existence of levell i#Jf1&Distance to levell Jif1=3
T4 Lol A= F b Existence of levell /> TMkA:= 7~ Fl Hi&Distance to levell #B4y Tk A =3
iER 3 Existence of levell fE#&Distance to levell =3
R H Existence of level2 1< ] #i&Distance to level2 4 ] #h=2
FE T % i Existence of level2 5 JT & Tl b &Distance to level2 £ T & i #i=2
ANTHTAR T A 7
Level4 " Existence of level2 /NE A Tk = i Hi&Distance to level2 /NETF Tk Az 2= i th=2
VIR Existence of level2 #/li7&Distance to level2 #l3%=2
A Existence of level3 23 T #i&Distance to level3 A2 i =1
Y15 Existence of level3 B 5 &Distance to level3 [H#%=
I35 5 2L 3G P Existence of level3 %% & 3 U] Hi&Distance to level3 1% FE 3 th=1
52 )5 A P Existence of level3 =% & 3l 45 Fl Hh&Distance to level3 15 & 3 dth=1
RS Jo B R Existence of level3 £ A & [X s5 &Distance to level3 444 & R fi=1

(£ 434
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FR 43 SRR, 3T eCognition 24, K FH SR & B B BEE AR )2 IR BRI B b b
Y, SRIGAE ArcGIS SCHFE, EF0TET AT FaME S, — 0 T gh Tl A H
VA2, e B AR I b IS R AR S . b A F R 0 S S BB R
12 A 2K WL 4.19,

g S Bl

I AR -Iﬂkji#giﬁi&
My aEERE

| RUN: -2 4] L

[ RHAH
KEEBE
0 4.150 8300 16.600 . X — i&éﬁﬁ&
s a0 1 4 31 Meters LA ERAE Il R ERS
— ZEAL S

Bl 4.19 AT NFRLAA 3R HISE 2 7) 2K 1]

Fig4.19  The land use type classification figure within six ring of Beijing

PR T B 0 IS o BN el AVE AT R 2D R, 5 S e AN ) R, 317>
KRN AESRARIBUE VB ], 74 Beik 2 1) 70 FERCR - eCognition H 1) Feature View T H,,
AT WRE SN EE. G505, BE LS Sosizdmbnn o mE, W RaIx
73 HERAT SR AEE B AR BHEVE ], #7E HFR S & 3

4. 3 DEEEEM

PP > SR RS UM T B AR A 1R D Ry —, R R SR a R

iy
it
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MM bR — (M AEZR, 2002; 347455, 2003; BRANH, 2002; B, 2003).
R ZE R B VAN 20 SRS Pt i I IR AR 2 —, B TS A R B AR
PN FEAN Kappa RS, 7 LLEDWHL A B AR 028 20 (R S BDORS FE LA SREAR 1) 3 RS 1

DEZEFRRE A N>N (R (N 45328450, HISRX L2 PR i S 3R i
IR 7, ATARRIEIURE i, FIRESIFE AL, R Z 50 A SR i ) 58 2 5 0
R e BUNRE SR KR KRG P MR FOR AT RESEI, B BN
W dlg bz %,

Kappa FEUE 5 /b —Fh bk o0 JORE FE 1 J7 1%, K BT MR 2L 43 P (R B (ND
EIREHFEIA A2 (Ko) IFRIRFR, 1553 — 2R R B S ot i 0 5 18
RGBT RN AR RN 2 Rk 72, fi 5 BBy ZE 2 i — 3 i
RILSAG TR S P o3 B8 TC B AU T 2SR R &5 R i, B 2843 31
Kappa Z %},

kappa TH & 45 R A-1~1, {HIEF kappa &%/t 0~1 [A], W43k LA RFRA F L)
)—5PE: 0.0~0.20 AR — Sk (slight). 0.21~0.40 — % i — %k (fair). 0.41~0.60
21— 350 M (moderate) . 0.61~0.80 7 i A — &1 (substantial) f1 0.81~1 JL 58454
(almost perfect).

P H R TE RN ARG TR oy ARSI L], PR R oR oy 4 b i s )& T
ARG I B E ] G EH E4E, 2006).

B RGBS AR #RE . BARRGE 5 Kappa REUMTHE AKX W,

A% FH K5 5 =Xl Xis<100% AR (18)
PR RS B = Xiil X4i>100% NR (19
E&M&%E:i Xii /M>100% 20
i=1
K: (Mzr: Xii-zr: Xi+ X+i) / (MZ-Z[: Xi+ X+i) /A.\;_EE (21)
=1

b, K Kappa RE r RRZEFEATE, X 04T i FUME (R —2800E
THIREAS EBD, Xiw AT Xaq 2330052 VAT i 20 EIAT, M T A R IR A

71 ERDAS SCHFT S 23 milAE A 3 2 J5 45 30 5.8 m ok d5 /N BT ) L bR T R 23 25
B E o 2B AL 50 JE 1254, BRI URZERERE, THEAR A R I DR L

R BE LA R 7 R SRR BE AT Kappa 225, L3k4.4.
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FK 44 LHFIHEBRDOR ZHRE

Table4.4  Error matrix of land use extraction
IrRE e 2% v Tolk A= ) ATl X IR - Bt Bk
Bl LiER 1 A& F W R

Z WK it Fi it Fil JE DA B B (%)
e 2 P2 E P 21 3 1 0 0 0 0 0 0 0 0 25 84.00
G 1 A S F 2 22 1 0 0 0 0 0 0 0 0 25 88.00
Tl Az 7= F i 0 2 22 0 0 0 0 0 1 0 0 25 88.00
RAT Ja R 0 0 0 24 0 0 0 0 1 0 0 25 96.00
1R 0 0 0 0 24 0 0 0 1 0 0 25 96.00
A H 0 2 0 0 0 21 0 0 2 0 0 25 84.00
LiER 0 0 0 0 0 0 23 1 1 0 0 25 92.00
A FH b 0 0 0 0 0 0 1 23 1 0 0 25 92.00

IR
i 0 0 1 0 0 0 1 1 22 0 0 25 88.00
A 0 0 0 0 0 0 1 0 0 22 2 25 88.00
R 0 0 0 0 0 0 1 0 1 2 21 25 84.00
L TsY-) 23 29 25 24 24 21 27 25 30 24 23 275
MRS (%) 91.30 75.86 88.00 100 100 100.00 85.19 92.00 7333 9167 91.30
Over accuracy =89.09% Kappa=0.8800
5.1 2013 LRI /NFR LA A I TIT F b - A7) 28 T T AR
Table5.1 Beijing urban land within six ring around the content type area in 2013
T R Tk A= A AT3E Rtk
Hup Y G187 i3 A< FH ¥ S| T Bt
A3 A3 H A Fiith J R A Fib Fiith

TR (km?) 669.89 86.06 493.19 229.26 22.13 128.07 378.64 239.50 46.27 27.89 14.84 2267

42



I ZR ARV R 2T L 227 148 S

HER A4 0TS0, 3T A 0 20 2 S ARG B Rl 1A £1)89.09%,  Kappa 5 %42 £10.8800,
7E0.81~17E N, JL 5845 (almost perfect). # 73 3SHidy 5 By 1/ 70 e s, 4
WU R A

5. 7<EIRAI T R M AFE 5 A

BT ARCGIS ZF[H 4 BT Dife, Zeih 20134t 5t i /S HR LA 30 it A b 45 4 28 2145 0
Hom, B PEEN5.8m*5.8m, GOTHUE S o HER IR ARy & MK A, St
SR W51,

H4.40 50, ALISIIBUE 226717 A B, X H G BERHTT . &y IR AT,
FH 1 7 b T AR 20 591 669,89 4186.06°F- 5 4 B, Tk AE P~ LA K, £9493.19°F )5 44
H, NIRCL AT SRAEAE — & TR AR A Jo B RONTAR I e, 2391y 16 229.26 F1239.50°F- 7
AR WA @ 1 R R R R, GE vt X BB R 2946.27°F 7 A H, th 4y K E w1,
FELA AN B A R A Al DL X R S X

EEXRHAL ST LEB LA R )28, e I R IRV A RM R R L R
Hhy R T I M, MR LT S PR L, S8R ARCGIS M@t b i 7S 8 & LAY
DX 3 7 S SR ], At 28 AN [R] PR A BEEA TR NG AT - it el T s 1 85 A3 FH A )
T BN ANREREAT T, PR R 0 R LE A 1 5 B A R N A TR I A
FEREAT 38 AR S R i AR Y AN A A 2 155 AT JR) (0 ) R, ) AR AR AT SR AT 4
s LV AT R AN A Dy i A a5 3%, DRI Al /N ER LA (8 b FH AT JR) 2 15
BB A VT = 1 1 N = e R 7 I T 29 7 (L
5.1 5. REELE BRI

MEEE LT DL, IS R A FE by b TR 4331 4 669.89186.06°F 7 A BL, 43l
i /NIRRT AR29.55%413.80,%, AR I ik %8 8 A i Y b [ AR st e 22 I AR T
X B T AR R B R TE A, ST P S FH M 201 B v AR 2R

ORI A.19 0] LLE Y, IG5 B AR % b S B A AE DU SR APy, X6 bl -2 R SR
BIACHR, il P s ARS8 B AR TR T M0 A4 2, AR ] WO MR IR, iX 328
o DR it R IX 7 A (1 At by S g R e i 3 e — 5 (Y5 %, SRR IFE NG, ] I e Y s
N2, St BRA VG 25 AR M, e dite b PR M i s, 27 22 8 RIX 5
T T URTR 9
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111 LA I A, XS R 2R BSAR AT, B i K S,
AR EV RS SURIIE I, i ROARTE P g5 o B st il o 3 LS, bt iy s
R A v e A A P M S ST AE L AR AR R B, n DY A LAY AR TR
7 D<o BLRDUIA DUAMER S35 TR B NIARIAT - 2T ARCGIS ZEvt Nk LAY 2 B e
AL ARAT BRIy, A HIL A T AR A I

E#
EEER
0 ==
*  mldn [
F  EERT

K51 s LA H g A1 6]
Fig5.1  Figure of

TIRVAN YR, ER AL S, RS AR A A SR R e il 3
fs g, SEMIRIEIDE, [N R AR 2, 0 e A Wi AR, R
Sy B LRV T VAR IS A ol 7 B e /1 7O P 1 e N o W= D 1 R SR
o, 0TI RN RO AR R AL, IO A 4G B s SO AR AR, =3 R T
R A o 2 P AT P o ST F ARC GIS A b 5T T /N3 B LA Py X 5k i) 2 1 7 [
BEXT e ARG M, e DRI G PRAT ), R I R B AT i ] 2 P

high-density living land layout

O SEELERM O (EEEEER
£ TR o WRRIER B TFREI=IR b WREIRIR
¢ =HEMIF  DE AERR BC SIHREINR E AWRERH
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BI5.2 ey IR S A0 P = i X A7 32k %

Fig.5.2  Figure of high and low density living land spatial location selection

5.2 RBERARKHSH

H IR AT, FLERFN SR Z AR 0 A AR Ja B R, AAAE— e AR AR F M, 2
I ARSI TSRV T B3 X KRG X, 4351y 1#5229.2641239.50
PO A, NS AR B 2355 04 10.11%4110.56 %

AN i RS R B A AR TR 5NN 0], 53 e T A0 2 Ac st iy, 2ok
W5 2R, 2. S 2RPRE, BARRTREACF R, XA AR
Ja RS, MR R RARZ WAERFOINLS, I HARMECERITAR, &
A B s FH b = AR A e AR R AR v D g

A M B SEARNT Ja R A, RN R EAE AR, AL nt i Rk B %
HA R I ERIAR P iR S5 I 0 5K, AT S0 R R R I KIBEA L HR 3
Fro dbnURNLIR LI 2 G5 KRR RS, AR B Rk 2k, e K
RNV LR P> ThRERIFERE I, S AR MY P b Mg R s () A Jey s K0 R R T 4 Y
A A B B FAEL . FRED,  SEAF HUOR P ARNL AL 2 A maPE T RE, (et BRI I 22
PRAL S AT RFSE R GGRIXE, 2008).

O —HM=HRK @ BRI XA : e
A-B CIRFIPUEE B PUSRE|HEE  C-D HIRFINIR LM A s EEEHER S
K153 R B s 0] X AL 5 ] 5.4 RN B R KR Moy A ]
Fig.5.3  Figure of rural spatial location selection Fig.5.4  Figure of rural and farming land layout

5.3 Tt #ir

KAV Ki5 G W FEy5 G K [E AR R 3R 1075 e 1A tH A a N DY A 3 B PRES
) B, S BOX Y5 YL (175 eI A B L L JKYR) S AT A AL ANk
AR . SEHL IR IR AR, RV T R B G AL KU ). AER) .
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| NNV i I - RS Y B S B 1ot 4 A1 B 5 N A N - S
MGG, ARV FE W R RE AR, 2 504 X AN [F) 8 55 G FEE ARG ™ 3 ) AN ] 4
Mo Forr, HERSTL AEATT L ERON A A BT G AR R L Gk B
XK B R, R A E AR R AKYe) S RO E R G G T
FIT A 75 A A 38 23 e SR LU ™ e v e, T R 8 AR X o MR 43 S P
WERLT ARCGIS NI LA B v 4 B Al A JR 1 L 1815.6, 55 EI5.5%FEL, /NIRLLA
AR ANER) L KRS B RIER ), TR AP AT AT A 3 A S G i S
Al AWER) IR s AR TR, R RGG 3s, Kle) S AR 2 1)
TNV, %f 3 LU A K BE Y ey 4, BRI HEBOR & i) VR K, 7 HE S B K B
fo 55 i RO AR NS AR

AR 7328 B 4. 19 TV HI b SR IR ok, AP M7 A 18 5.5, B IE AT 40, B
TIRCAN TG TR T, A DX 2 A AR DM T, S, A ARNIR ) R
HX Aameil Xy RN R XCFREE X ) T i 2, B %ET . M4
5.1, DI AT H1439.19°F 7 A HL, £ NIRRT AR 1921%, 1M s BAE T A
AR 33%, MR 2R 4.9 0] A1, RHS: Tl H 7 A e B AR VS L B, R
DG B R R, AT L, TR s e fE AR, 45 RAETE g el A
M o

( . ! B N
| ewiki . . ‘ A
| .
/ L]
/ .

ow,
koA \
. i N\
ARS B ABe KR
. .

& N . 5
PR STIRY) N\
Nt N4 ihl,

\ e ABREAS \
e ;“ Bk b itk Al \ﬂ]\“‘ \ /
5 MRER /4 T ‘
\* wan  PRE R BagAR e . e
o e A \ “-Pum%ﬁt o )
- 11.‘:#‘"\1:'[' s P N I | ®=iskit
i I O e [ Jolm e -
\*¢ )} | ek | HRRK o
\ ® ] )i /
TR U e et kivonl ¢/
HRETN o, WARMHK Qg .
N ® ek KRB
/ o A%, Ve /
[ . bz, —~ o ®EOH
I . s —g
“ * . o 5 P )
10 L e S L)
0 4150 %300 16,600 I T IR PRIPSTINEV R TURR PNUETITR PRUTTI PN
Tibters BEBE T s bt o 1MABIT @ A I A
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55  NERPY LA H BRI S R K 5.6  NIANTETGRIANE) A K

Fig.5.5 Extraction of industrial land within six ring Fig.5.6 Major polluting enterprises lay out within six ring
AR 7 Fe G5 AP EE Tb Y M REAR AT oy, R A0 =30 () DB b M o3 A 1 2D
TR AT TR IR /N B b B, i HL b B b A e AR R S B T X, BRI ] 220 — BA
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MZIR, B ARCGIS A b 5T /S FR A LA X S8l ] 23 BT ], B AN [R) 2R 284 1) T
b, 3RS AR GRS N IR LA T b A B A S, AR T P B A SR 5 A R
S

A7 eI Tl i — AT 285 R B R AR (R SRR SR, ] Bt T by
TR, MR M R AT DA 3 N B R Ja AE I5E DA S A SRR AR AT T
e, WIEAR EARSHY B A B TR T LA R =A% R, BRI
T FELL SARMIFE, 1M1 FL— 2 55 h AR A B AR SE L R, 77 ) R B oK
ANV PRI T . DRI, VS G T AR X (P bk LU AR R, B T 3R =34
ZAh, HAl D IRA T L, WK 5.7,

2R G B T b PR 3 T A S 52 B X k) ()5 o e PR b s TR ] e T A
RIEIZHR, Z2 RO AN [FIHBIX G ma R AR R, ARG IR) A B BEAA A AT — Rl AT X
[ (R DX, AR AR AR AN FEAAH SR AT AR A [ TR X, AT DX T AN [) P e 4 U
Firh, —REES, RIS (MBS, 1978). Bk, AEE—AN AT KR EY
AR — A /N RIIR P ] & A Ja 2200 e R Db T b SR e AN ), AR H
AL ST A AT AU 1 S PRI L, 40 AT 2%

AR AT K BE = AR e D 1, HA SRR, BT XA X N—NW—SW—S:
BEARL, WEEHREREHRAIE W55, 1978). 4 HILEEAA B B AT XU
I, 2 e T b B A R A T B PO, WL 5.8 Ac IRl I e
PE TR EAT XU IR, 2 00 G 28 T s DO AT S 7 PR ) T (e, WL 5.8 A1l Al
U, SRASHAT H b T 2 AR G M M e A B A7 SR N2 5.8 A K]

BEE TV s A e, PR /K BRSNS AN 0, AT ke I 2 7™ B (R K AR5 3
AN 25 FEUK BRI =, AR BERUP fE A A A A . )] RE e 4 Bl
B/ TNV HETBC )Y Gty e i K SE U85, A ORI s IR OK 24, Ky e T
b AN BEATT SR 7R3k 7 BT e R R A R K i B BRI, Ky e Tk A e
AT Je B 5 T 5 LR MDA AN R K K7 i), 8 1% b B NA S A A e
i, WK 5.9,

WA TN R R, ) (R R & 1a A 7 g — MR e, 0 B8 [T PR I3 B A
RV, G vg G W ys Retl Jg IRy Qe —Mr, g NI AR IS i a
TR EEN G F . O LB IR R AR s I A s Y, R, R
G b R A R A S R0 PR R AT Jay e I 0 A2 v Qe R Bl 4 BR R L AT o e 75
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FE HIPREEA] 73 0. <400Hz fIRAIIE:E 75 . 400~1000HzZ ) rh sl 75 e >1000Hz () i 4
B, AR I P S QR IR 7 v G TV P R B A g g G T T Y
T AN B T e AR 7 G T M SR A T IX, AT RITE S LA
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