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Fig. 2 The structurc of a Strip Tree node
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Fig. 3 Linc gencralization of an are leads to sclf Fig. 4 Line generalization of a polygon’s arcs leads
intersection of the simplilied are to intersection of the simplified ares
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Fig. 5 The three cases of arc primitives intersection, which are the representations of
topological errors resulting from arcs line generalizaton
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Procedure GetInter(T,,T3)
Begin
Case Striplnter (T, T,) of
[Nuii]:Return;
[inter 14T T I A4 CsReturn;
LOtker]:Getlnier(Lson{T 3 Lson(T2)) :
GetInter(Lson (T ), Rsom (173 )) 5
GetInter(Rson (T, ). Lson(T,));
GetInter{Rson{T ) Rsen (T4 ;
End
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Procedure GetSel fInter(T)
Begin
Getinter (Lson (1), RsandT) ) s
GetSelfInter (Lson(T) )
GetSelfInter (Rson(T'Y) ;
End
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Fig. 6 Using algorithm 3 1o correct the self intersection error of an output arc
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FUREXIMESHITRT . ABENBHEN WS EFARN SRR SRR M.
HEAWEZLEHIIREECMGESRERRELAES. NS NEESE EREeRkrn
BEFJLMES. FHBALARERAVHAREDHHRRHELES
THEHZABHENKRATE REABEEFWIRERD AL As. .., A X B Strip-
Tree AT T 000 3T FALFA,y. . JFAAMEERAESAB NN Y A S HERBSTH
B MR BRN FA B success BN LI fail. Q AWEMGHELEAY. K44 ERBE 3.
Wik ZUREEE.
Procedure PLSO)

Begin
Fori=1Taon
BT MR RN Flag BARDH 1
A mARE Q;
FA = fail;
EndFaor

While BATI Q F =2
RBAF KB A, R8N B B
W T, g FABH B AR T 5 Flag SRS N 1A% SARIEN 0,
ArceLG(T)
1 R WAL ET A, 658 B3R 8 i#— 5 B/ Then
A BURES R fait BB o772 78 4H 22 98 B A BARY 5
Else
WE 7. L~k GRS
EndIf
EndWhile
End
Wik A MNEEIERET REARELOERE AEEE I, 8k AMLH— LB ERIERK
R ARIF EOEEZMIRINEN. REERBERE D fal LN AP ERE LB RaIEE REX
KL Tt — 2P A T 9K B B, WAk I B ST RSN ool WA IR B ARl B T 4k 48 fk fy ey 7
FE <ot S0 9 B B 23 A BA A1 M S Se i A A Q Hzsad, bR k. B R —FEWRE . 4508
BI . Bk RS U Ja U BA A B — ) T 1L 55 IO S
2.2 EWIHRSH
Bk 4 TEEF 863 T H A — L SR E B A % PR T BRI, el 7 R, &
Haf 1.5 AL EATTHXRENERABHITAE. B 702 1 HMLARY S, 68 B AR
0.755.0.58,0. 255 T ML S R B0 A 2.3 4 WL S H Bl W E 1 ik 2.

Table 1 The original statistics of the large scale map

* 1 REHARBEERRRERT

Data quantity (ponts) Total count of Total count Average count of an arc’s Average count of
of the map™ polygon® of arc® correlative arc® an arc’s points®
150 829 839 1207 i. 764 27 132.418 4

THEBEE ) .OFOBEE.OWEL N QMR T oM XINER . ORBTHF LAY
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Table 2 The statistics of the smal! seale cutput maps

F 2 MLARE S EBERERT

The ideal cuiput The ideal The aclual vulpu The actual The times of
Polygon o ) e , A o
| o Scale? data guantity s:mplification data quantity simplification arc adding in
ayerl . . o
4 of the map®  scale of the map®  of the map®  scale of the map® the queue®
Output small .
. 0, 758 119 464 0. 747 4 L1Y b34 0.747 9 1218
scale data® 1
Qutput small
. 0. 508 796 30 0. 4%8 2 798 40 0.499 5 i 23%
scale data 2
Output small
0. 258 356 64 0. 248 2 404 65 0.2563 2 12054

scale data 3

CELTEE . SR, O BR800 W RGN R, S E xR
WO ECE R, OB R SR R E L DIEE A B K @ i A LR R

Fig.7 The output smal! scale maps resulting from simplifing a large scale polygon layer by algorithm 4

7 OKHBIREZHEEZEE Y 4 L A AR E R
R KR BEW AT AN AL EONR K E BRI IMB T WIS B Fithes
1 — RIRB £ BN A BAT B 1 BLAR 2 R AR AR 20 B 1A AL DL B AR A oy R PR B QSR AR ST Y 1 0L, SRR
FF RIS B 2 M B BB e R AR, TRL B 4 SRS R 8, B R it
HRES AWBEN.
AT EA SR, i 3 WENE e b 10 e ol B B4 Rl 28 B0k Y i85k

3 W it

b 1 (simplification Y4b B B JL477 7 42 69 %48 & M KB A 3 B L 0 A 2 1 5 B g Y JL AT 5
BRI, EREESE G — T . 2K b R ECHE IR 2R 7 10/ b B RO o 1R & 00 B
BUREAE THEME . WREERAT 4 FHF2R MILARTHS, it ST
WOBEEENCNE 7 BF), B BT (selection) AL FR, B BR Mo 4T 5. HES 52 E B NH
B R K SR % S T AR AR EE T, AN v P A A BRI A S X B (E S B N R
FL TR 244 R R PR Tk E H 0N, 4T 4 9K (exaggeration) Ab B {H 2 , B M2 9K 7T BB A
BAR4B 48 I 2 16 i 2 il FBE & . 1t Bt 4 5k A 3% (combination ) # 3 28 (clustering ) B A K B 1%
HESAAE R NI A I IR S B A i, BRI ATE AR 9 B, iR E # T
BV A4 v AR B Ah, ) R0 S8 /N S RN st FE ARG (4 45T B ORI L R (M B IR ARG . B
U, A8 i T A Kot 35 M 78 45 4E W AT BB v (displacement) 4E B . {# M BUARE 7E R EF G NS A B0
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Abstract ; Polygon simplification in scaleless GIS {geographic information system) is based on the line general-
ization of polygor. arcs, but there may be topelogical errors in output data resulting from the direct line generaliza
tien of polygon's arcs, and the major representation ol the error is the intersection of the simplified polygon’s arcs.
The previous research did not atrach impertance to this problem. A method of polygon simplilication based on
Strip-Tree in scaleless GIS is presented in this paper through an ali-sided analysis of this problem. Maintaining the
correctness of the polygon layer’s topelogy. it simplifies the polygon layer according to the ontput scale. This
method has been implemented into an 863 project, and the experimental results show that this method can simplify
the polygon laver with high efficiency and can maintain the shape of polygon very well.

Key words: GIS {geographic infarmation system); scaleless GIS; cartographic generalization; line generaliza-

tion; polygon simplification
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