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Tab. 2 Category of Knowledge Rules for Geo-feature Oriented Generalization
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Tab.3 Samples of knowledge groups for Geo-feature Oriented Generalization

A

{(—mEKR}) IF (RED
IF product scale is == 50000
THEN

(LEEX) IF (FFf) THEN (Sa##)

IF railroad features are normally depicted

THEN GE@EiE4H)

exam all rules relating to point features

THEN displace all sidings at least 3. 0 mm from railroads

{FPER) IF (L) THEN (EHER)
IF gas pipeline depth is unknown

THEN set navigation caution flag to true

1

{—#ER} IF (X%> -‘THEN (ZEEH)
IF features coalesce at map scale

THEN displace the feature of less importance

{(#BRBR) IF (RIAMKE) THEN GEBEHD
IF distribution of buildings in urban areas is too congested

THEN group buildings of similar nature to reduced complexity

{APER) IF (RH> THEN (RMH#
IF methane level of a cave exceeds normal safety levels

THEN

identify the cave as unsafe for spelunking

R4 EEBBRHENHERSTIREH

Tab. 4 Examples of knowledge groups for Geo-feature Oriented Generalization
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FETEERAEESSE

# F# B Class name; MAINSTREAM _OF _RIVERS
¥EAEA“ Xt Super class: NATURAL FEATURE
% —3”4 Instance variables: dual line symbol,
i length, width, flow _volumn-----
Instance member: Huanghe River, Changjiang River
Instance methods: selection, typification, smooth, oalesce,
classification, symbolization.
Class name: FISRT _ BRANCH _OF _RIVERS
Super class: MAINSTREAM _OF _RIVERS
Instance variables: dual _line symbol, single _line _symbol,
length, width, flow _volumn-+---
Instance member: Jialinjiang River, Hanjiang River
Instance methods: selection, typification, smooth, coalesce,

classification, symbolization
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BT ESFRZIAMNERE
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® Object ; buildings; Object Code: 1012
IF (Size _of _1012<{2mm?)
THEN omit 1012
@ Object: river; Object Code: 2001
IF (Length _of _2001<C4 cm)
THEN omit 2001
® Object: buildings; Object Code: 1012
IF (Size _of _1012<{4 mm?) and Space _between _1012 _
and _other _ buildings<(0. 2 mm)
THEN group 1012 with other buildings
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FIR AL R 4 #0013,
. HE“fEk © Object: coastline; Object _code: 4112 BEAFHFARE. —BRUAH
w SEEAR" IF (Distance _of _curve<(0.4 mm) LR EL, —REE R
Bl Y@ THEN smooth 4112 R CE R B R, B
Gy BUEMM @ Object 1. citys Object _ 1 _Code: 2301; —FiRE g E R DT HZEEK
‘%ﬂ S0 80 Y Object _2: Province _road; Object _2 _Code: 3001 PR R R A AL, E 6
n IF (Area_of 2301<=4 cm?) and (3001 bisect 2301) 1R T 40 86 B T RUE 2 R A
A THEN collapse 2301 and preserve bisect _relation UERAELA Rt {EIFERY
n ST IR IR
we g D Object _1. Mud lake,Object 1 _Code: 5101 5 o B R T B B O OB
BEAR" Object _2: green lake,Object _2 _Code: 5102 SEEEL. B R RN EE
SRE M Object _ 3: clear lake,Object _ 3 _Code: 5103 ff, TR 2B 08 04 588
M I i IF (demand _ generic _ class = = true) SEHE.
9730 307 THEN classify 5101. 5102 and 5103 EB—Plh, 3 A [ B3 TE B A
into ‘lake’ 2 B 5 2T 2
@ Object _1: lake, Object _1 _Code: 6101 oL TR AR 3 EHE Y
Object _2: stream, Object _2 _Code: 6102 BRAEROKE BB, EH
Object _3: pond, Object _3 _Code: 6103 EBERAYHS I EHAHEN
IF (demand _higher _level _class==true) LB T,
THEN generalize 5101, 5102 and 5103
into ‘waterbody’
@ Object _1: streets, Object 1 Code: 7101
Object _2: buildings, Object _2 _Code: 7102
Object _3: parcel, Object _3 _Code: 7103
IF (demand _ higher _level _object==true)
THEN aggregate 5101, 5102 and 5103
into ‘city’
B4R X @ Object: linear feature O NEHW A LR BITE S
17 4t B ® IF (smooth _ criterion=number _of _points _removed) MELLPIEERIME L — 2 RE
FRAME THEN smooth _ algorithm =Radical law (Topfer) B 5 U BE %% Topfer A 5 R4
KFEEHE @ Object: linear feature A,
IF (smooth _operation=teserve _skeleton _points) QuENFLENEEEER—
THEN smooth _ algorithm=Douglas — Peucker FHREREHMRNTREE N
with Tolerance=2 cm B % % A Douglas — Peucker B
@ Object: linear feature B
Hi IF (smooth _criterion=number _of _points _removed) QLR FEEEE GRE,
¥ and (smooth _operation=reserve _skeleton _points) _EHEERBRASEE.
B THEN smooth _ algorithm _1=Radical law (Topfer)
i and smooth _ algorithm _2=Douglas —Peucker
* with Tolerance=2 cm
B BEHL O Object: continuous _surfacial phenomena D EGUABHEASHEKERT
M OBEMRE IF (simplification _approach=holistic _solution) MESTANTHREERZ, A
H BITHE THEN simplification _ algorithm = trend — surface matching AHERRELFEHTAIRMNE
W HE® _and _ selection TRBEFAF MAERABS
M @ Object ; linear feature LA Rk
i} IF (Nature _of _feature=self —similar) @ FHHABENL R E A MY
THEN smooth _approach=fractal _dimension Solution M, M RBGE — Bl
@ Object ; linear feature QEHMLEHRRERBKL RN
IF (Nature _of _feature=network —complex) HRAWWRARINMTE.
THEN smooth _ approach=topological —solution
4R B 4 Object: areal feature g b B ST SR DA R B A 4
Bt RH IF (data _source=raster _sata _file) B U R 3R R T 1 A R HOEE M
HIEELEW THEN simplification _approach=Mathematical BB EERYFTE).,
e BB morphological _ techmiques




R FEXE: BonEFEMHESARTREEMBARENNETSHBRE 9
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SR8 R B 0 v B

3 ® IF (Area (bay _x>>min _bay area)) O B“BEERENEE.AE

THEN bay _ x, importance=1 B BRESHAE,
@ IF (Depth (bay _x>>min _bay _depth)) @ BREBBEREENERE BE

THEN bay _x, importance=1 W M ELE R
® IF (On (bayx, city _y=="True)) @ ABESEERTHMMYXR
AND (Importance (cityy==High)) fEhfEr,FEBSEISEXE

THEN bay _ x,importance=Importance (city _y) A TR HEEN;
@ IF (Into (bay _x, river _y==True)) @ MM AR T A MY B WA
AND (Importance (river _y==High)) EESHE AT RMNEEHE

THEN bay _x, importance=Importance (river _y) EDBEEEHME.

-y ] @ IF (Type (road _x==drive _road)) XEWMEBEEVDFE.EHE.
AND (Length (road _x<(150 m)) HESF. HBEAUNEEREKE

THEN road _ x, importance=20 ERKEMEREME.

BTSN EEINEESRED H

B

WX B

Wi A
KIE

@ TF (Type (road _x==access _road))
AND (Length (road _x<{200 m))
AND (Attribute (road _ x7landmark _ value))
THEN road _ x, importance=0
® IF (Type (road _ x= =street))
AND (In (area _y, road _x<True))
AND (Attribute (area _y= =populated _place))
THEN road _ x, importance=1

@® IF (Length (bridge _x>=100 m)}
AND (Quality (bridge _x= =asphalt))
THEN bridge _ x, importance=1
AND Label (bridge _x, quality)
® TF (Type (bridge _ x==drawbridge))
THEN bridge _x, importance=1
AND Label (bridge _x, type)
® IF (Attribute (bridge _x= =important _ historically))
THEN bridge _ x, importance=1
AND Label (bridge _x, Attribute)

DEFINE Scale==1 : 25 000
@ IF (Area (city _block _x>=2.0 km?))
THEN city _block _ x, size=="large’
AND Plot (city _block _x, pink tint)
@ TF (Area (city _block _y<(=0.5 km?))
AND (Distance _to _large _block™>0 km)
AND (Distance _to _large _block<{=5 m)
THEN city _block _y, type= ="isolated _island
adjacent _to _large _blocks’
AND Plot (city _block _y, pink tint)

(@ DEFINE Scale==1 : 25 000
IF (Area (lake _x<C200 m2))
THEN lake _x, importance="small’
ELSE IF (Area (lake _x<C400 m?))
THEN lake _x, importance="medium’
ELSE lake _x, importance="large’

O KENMFIS0m BYLHEHE
WEEARER;

@ KEAMNF200m MEEEHE
ERFER  BFEECRAFAEEEYL;
® A BB HHE BN ZER
tER, RAEEKEXAD,

BRKEHENBET KRR
B RO B AR S4L .

O KEATF100m. FHbHHH
BHFRNZER &R, B
RS A R b L EH

@ ALk ELE, BB EAE
BAEgx, ANERSHMER
Y35 8

@ Ak BEMM, LEHEEX
BIBF RAR L K E W L Fn, B AL
R SR mEREEORHA,

ERETFTHREAFEKR. PE
BHBRERAN. e it
R ¥ 1: 25 000,88 5 3 B E R X
Fokm MERI KHBHKX”,
HUHERAGOTREHR, B
EXHEEB/MTF 0.5 km* 5K
EXWEEEO~SmBERK
REN"SKERHEPHMS",
HEEHLREXKEXHER®E
w,

® FEWHIRM 125 000 E b
HMBEmRK IR R,
/M TF 200 m® BEAER D
¥ B BUZE 200~ 400 m? H )
HENFEWHERKTF
400 m2B IR E A KW
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S
FIR AL 7 1 L0 5 B
@ DEFINE Scale= =1 25 000 @ LA L X T FY
IF (reservoir _x. size= = ‘small") BKERTEESh X F A
THEN Plot (reservoirx, solid _outline ( KEEBEEELRE O H
AND Label (reservoirx) ERFESFAMERID: PEKE
IF (reservoir _x., size== ‘medium’) WARRKRKRLH LN, KEEL
THEN Plot (reservoir _x, outline _to _scale) B AR IS 3T KK, MG R
AND Label(reservoir _x) Lol HNBELH &K
IF (reservoir _x, size=="large”) -1
THEN Plot(reservoir _x, outline to _scale) YR AN B PO
AND Plot(reservoir _x, symbol) 23 AT HE BRI R I
28] IF (Coverage _rate (land x<C20%)) i i T B £ B — Mt AR 4B
THEN land _x. type=="’bare _land’ B AR A/, 28T Xt M o 1 9 4R
ELSE 1F (Coverage rate (land x>=20%)) HHLE.UENE —-TE 2
AND (Coverage _rate (land _x<(35%)) B A AR B 25 A R3O 0 o OB e
THEN land _ x, type= ="'rare _coverage land’ AR T NS HEE.
ELSE land _x, type=="wood _land’ ARG . otk Bk K E
IF (Area(land _x>>min _size)) MBI /DBBS G E . R
AND (Type(land _x=="bare land") B e 8 R
THEN land _x, importance= = |
AND Label (land _x, bare _land)
IF (Area (land _x>min _size))
AND (Type(land _x=="rare _coverage _land’
THEN land _x. importance= = |
AND Label dland _x. rare _coverage _land)
IF (Area (land _x>>min _size)
AND (Type (land _x == "wood _land’)
THEN land _ x, importance= =1
AND Label (land _x, wood _land)
| @ (rule river _systeml) EHREMNE M HRKR .
I3: 3 if (object _region is "South—eastern Hilly Region”) EROMEE I TMEEENE
X and (river _system _pattern is parallel tree —style) EFERN ST R, BN

EESI DL ERZIENMEREER TS

then select 1st _& _2nd _level river with length> =5cm
Certainty s 0. 95)
@ (rule river _system?2
if (object _region is ”South— eastern Hilly Region”)
and (river _system _ pattern is unparallel tree —style)
then select 1 of each 2 2nd _level rivers with length <<=
5cm and select 1 of each 3 2nd _ level rivers with
length <{=5cm
Certainty is 0. 95)
® (rule river _system3
if (object _region is "South— eastern Hilly Region”)
and (river _system _ pattern is network)
then generate river _ system using topology analytical
method
Certainty is 0. 95
@ (rule relief]
if (object _region is ”South— eastern Hilly Region”)
then remove valleys to make valley — distance =2cm
and plot contour lines with round —curve style
Certainty is 0. 95)

ERHEEEELMHER. §
M5 3o B R EE
iE #yH3R (I K MR 5 81 %)
HEAEBRENHWEE  BEES
EHMFRERHNSE. RRIERE
(WEDWHIRRZEL:5F, BHK
BEGEDEARN1: 207,
@ KRFAW 1. ELHE B I E
TR RR B R AR K R, R B
KEKXKFS5cm f)—
@ KFEHN 2. ENLBRE, 0 H
HARBAMBEYBBRAKE, K
EAFScm M ZRARFYEHR
ZARE—&;

@ KRN 3L B W HE
R P SRR E L R R
M EERKE;

OF:'% 7 0 BV SN2 ]
KEDMF2ecm WARA,.FRHE M
LR RLHERL;




A FFHEX % TR AR B 6 B L6 R AT R A R IR U 9 B 5 5 T R B 1

&
IRCES NPy HL T % BA
® (rule relief2 © #MEAM 2. ETHEE, MR
if (object _region is ”"South—eastern Hilly Region”) Nl Sk, R B R B S EE ) A L H
then remove small hill—tops &R
and preserve irregular distributive pattern of hills RN LS R, R
Certainty is 0. 95) HH/ANF 6 cm? B8 R, Faf 7
(rule residence BEHESIANERBER;
if (object _region is ”"South—eastern Hilly Region”) @ BN EITLEE B, BEH

then select residential area unequally with area™ =6 cm? BRI 2> F7 4% 5 3 2k BUE B .
and preserve discrete distributed pattern of residence
Certainty is 0.95)
(D (rule transportation
if (object _ region is ”South—eastern Hilly Region”)
then select roads according to distributive pattern of roads
Certainty is 0. 95)
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5 BLASEGaAT

ABF 5T LABR VT = £ U 2 5 X B0 2 F 20 1 Y 4% [0 o) o R 4 D S B 22— B b o T i 3
HUFE B H B 54 B R AUAHRE AT ZRBIE(ER D, RL=ZAMWEFRALT
RGO A TN EM R B P B RSV RN AL R T,
BIrAEEFRFROES 0 PG RYIBETRERT] . EES, EXEFHURFTEE
FEBHRUEHGFFR, ERFHMRIEESAEGREAMSEE . RITNERTF,,
K MACELE T4 RE BT HRBRSBERHHENERRI, KANLBELINE
Nk HPERETFRABEHR BEDAR R WETRA: HELBCRER, FALF
HEEAB—EHARU MR ONFE SRR S NREL RN RIS, &
EERAB ERABEHBENBMS B, 2L LK P AT 0K LLE R AT
5 S BB PR ST B PR R

AT 50 4 ) B £ BT R A R S TR ) R A R 4 43 A7 b, o TR SR R R 265 4 7 A X A B
By P AHEAT T 15 Bt 3 o B JE Xt W45 547 o B AU 23 327 R R IR AL VAT T
HLSE ARG - 40 6k B A 45 20 I 349 D 0 R T /N SIRABE S R FE A L B B
P B IR T A BT (L e A ) SHE MR A4 AR KRS Tk
B 52 T B AR T 3R M, SR R L3R B A9 R /NP B 355 TR R 9 3 B fELAA K
B /I B0 G R B3 A 50 G T B B A B LR MR IR AR A uk . 4% 4 A R R B AR
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(Routing Analysis) FRJ“ £ S 7K F oY EZE R EBEE L7 (Fixed to Fixed) R, , M2 B
B AE— ik, RRE R ERR EMAN RO FE B BFE R s8R
"B B WS R

Wi EERNERS BRI TR -FEMARFRBTZEKROEERRE. HBE—
BROEXRBEREES AR REBAE -BEBE RN A ER X ARG E LR
A () 2 R O B 2 PO 5 S O R R X 3 S R B Y S BRUE 4

ARSCE XA ERIT T 3 NERE GRIEEN) .

(D BRREBGERER :HAENEKE FEAR BENEELAK B ERAMK
CEL 38 7 TB) B A B A2 O 4 BB B 5

2) PREBEBHER) FAMGKE BREABMEE, BLERABEREAT 51
REWA Z BRI REBRNARBED , P RERAB (BRI 51 X EIRT Z B RERKRE
A 2H BB B 5

Q) BAREEGEBER FANKBAMEEAK, SHEE GEX R Z H & E
BEAR I 4H AR BE B , B 43 48 R B (Gl X R i 2 (B B BR AR WY A BB B .

BB 1 i 3 g B 4y B R X BB M M5 0 3 N EBE R R Hb B (H B R 4 51
J£1:400 7.1:600 711 : 800 J),

AMEIN T EBINEL=ANEF X EMNENERBEHREEMME, LF L
AETETERBEENZEMEZERSINHWEE, RESRESRZEELEESMATE
JRFF AT EMNZRRMAFERR THXNCELBEHPERER ARERZERNI
RERMBEXR.AMRBTHERAMX SHXZEH . ESEZEMTERR AR (CZERSE
B HEREGEERE BKARE (KRBRERE)S A XRMRHIE.
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Research on the Index System and Knowledge Rules for
Geographic —Feature —Oriented Generalization

QI Qing-wen, JIANG Li-li
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: This paper expounded the author’s research on the index system and knowledge
rules for Geographic —Feature —Oriented Generalization, and an example of its applica-
tion. The research approach is the integration of geo-science analysis & conclusion, map
analysis, expert consulting, as well as GIS & RS spatial analysis method, to extract, con-
clude and build them. The index system include three types as data, literal and graphic in-
dex, and on the other hand grouped by database generalization index and map visualization
index. The knowledge rules include, in crosswise, geometric, structure and procedure
knowledge, and in lengthways, the knowledge of geographic feature description, operator
selection, algorithm selection, as well as specific geo-object oriented and specific region
oriented knowledge. In the knowledge base, these knowledge rules are organized by three
dimension of variables as generalization condition, generalization scope/level, and general-
ization actions. The example is the generalization of The Map of Transportation Network

in Zhujiang Delta Economic Zone.

Key words: Geographic — Feature — Oriented; Generalization; Index System; Knowledge
Rules



