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Abstract: Aiming at the problem of simplified extraction of medium and small scales residential lands from large scales vector data, we

proposed a graph model clustering method. Firstly, we encrypted the edges of residential land to construct Delaunay triangular network, and created

the minimum spanning tree (MST) by the triangular network. Then, we pruned the MST to form a clustering graph model, and constructed the

Delaunay triangular network for residential lands in the graph model. Finally, we used Alpha Shape algorithm to obtain the concave shell, and

optimized to generate simplified residential land. We obtained 1 : 250 000 residential lands through the vector data of residential lands in

1 : 50 000 dataset. The simplified residential lands can meet the accuracy requirements of 1 : 250 000 residential land data. The method gives a

reliable idea for simplifying the large scale residential lands to medium and small scales.

Key words: medium and small scales, residential land, vector data, graph, clustering, simplification

JE R N R S i LR I 28, Eh
Hi PRI AL AT LA BF ST S e R M T ALY 32 8
SERAE 4TI AR RO AR A AT AR 1 B gk
B MR EE I, AR raiCR e, B ETEsE
ZEPTERIN ., 34 TR S K HL R Rt
BEZBRA = HRAEL = 1007 A F 12 5TT LT R SR
HR I RS RIS, TR K A RUR i s
] H N R B AR F e 40 . S5 F i, ARSCRAK H
(R A A AS KU i R bl sk 4, s iR H
H BB M AL B S A% R, FRIRIE
CIEFEE

1 BREEGE

H a5 A A9 R 25 5 140 F5 K-means, % J& &

KRR MM IR F R R R R A A
BRI, K-means 7 il 7€ W 46 AL 7R K0 HIR IS A
B 5K SR IRIEE R, R AR
OGS T IR TE A S oA 1S RS s JRUCRIE)
RIS IR 2V STk € SRR R AR
K M RISRE BTG LR 70 D A, A AR 5
FESERABEIL I — 5, A2 4 P 5/ A B g 2R
% ORI PRRI R E ) iR BIe R
Py N HET Z PR 53 ) RS TREE T f /N R
(MST) BIAHYRIE . BRI G T RIGHE L
B A AN ST I i R TR SR

PN ERIIN A NS N SN R VNG ATTE HE PN A
191 R Rt A K500 1) 45 PO BT A o 0K o ) 26 38 o Fof AL
I, — AR R 28 (R R AT il 5 A Y R



- 130 - .32 F i 15 A

%023 5% 74

ety EAURIE G=(V, E) o ik, ASCREnT 5
R G RRGTEIL . FIERZES fE R R I HATIRYY
HyE R, Hoh ST 2 AR RIS R R
HEARGIAA BRI S5, X BT AR AUEE 2 4% s 11 il
G, ITERARG ML iR R, B
Bk b AR RS R E , (AR 2 o S Ak id
Hhls 2 UGk B, R R AR, A AL
FAJ S MST 155032 R AN 32 %5 J8E 52 M) U] B9 s e 5 Sh )
HAbPREA R, HAEMEA R ARG BT8R
VERCTRTI , RUHOAS SCR T MST (Y 5 kA TR
1.1 Delaunay —ffi {3 &t

X R LG R R TR = A 1, SRR U R,
TIESCH 5] 5 22 B 0 2651 R it . 7E 8237 293 Delaunay
= U O T A I AT SO Sy B
S IV NS K T ] 1 T | i D e TR S S I <
1B A WA LYY 173, R A SN SO 8
KS51IBEER: RZNWAEA L, X E—E R
JE FARIER 1 Delaunay = f A2 i Bk B, HL
PR ab = S Ui SIS ) | o) I E e S ) AT
RS, XN A SR B Delaunay — R FRIZ
AR S . THERHRARITER = MIE, 4
TERAER =ML NN Z =08, TR Y
ARMEA 3 D =M A FHRALTERA =
e b, WIMERA = fIE, RSP =MAIEry 44>
RGTHAAREHTE AN =M s ATHE AR IELF
TER S =B R ENNERiZ = ME, JFdsdm A
RN =BTSNS 5 = e, X1
— IR Y3, AN TR SR A

ity SR GTE— D A AR AT
1) =B A RE B T = A TE AR AG P T 2 [E) SR G 2R
E I bR AR 0 — A TR AEAE A TR P TR A
B =T . BAAAE = 170° K =M LU 34T
FOPANE TR =MAIE,  Irm ) =
£, MERARTREA, SCRATR =R AR,
1.2 MSTH4

A B AT B PN T Z (B A7 2 b — SR IR AR
WFRZ I e E R . — s N AT EE R G
A N-1563, A RA N-140, WERHE R
B o WAR— @ EA S A ZR, WA E R TER 1)
SEAl B ASIN—Se TR R, E B S 2 AR
HpAUE Z A/ SRS B Ry MST™ . FETE LAY 24 o =
FAW R, AN Z AL = AR M B AT AHAR
1, AT LAAS B 2 (] AR O R I . 3RAT MST 7 X5 4R
BeIRIRAL, MERE/ N T BER, BUERSCTERE; 4
RTINS, JAEAR AL T T =2 8] 1 5 ) F

S, R e i DML A 1) -5 % R AR X (] F) A
(B, RS MRS A X AR, R A =P
A BRI R B AR, 24 = A TR A SR ) — T
RIS 15 55 Hh—A~ s B A BE >S90, LA rpa] i
EENRUE; ez, WP adE (1),

T B4 7 ) 308 3 e/ NIMERETE Jy TR, A
SR 7 MEZ H<0.25, T4 R S TT (9300 18 )
BUE R 2; RZ, WEEF 20 Lz . 1%
SR TET ) TR AR5 TR ) T AU I HG ] 340 4238 Deelaunay — £ 9]
WALZ H, 25 P ST A % I Hh<0.25, I3 $23X
PRAN T (R0 B B A R 25 ez, W4T 202507
2z b SR AN SR EE B A AU . OFER
TR FE— AT k fFASER U, AFEU T
BAAW Y, LG THHRAEMST i, QRE U
T 5 o T 4 AU/ INI U AE A TH SR
Wz tE w FIIEREEI U b OEELRQ,
HEW PRTIEEEBHE U A1k, MSTHLILRE
BT RRUE, BAAHEE 1 CPEdge X4, 105 T 41
WERBN A TGS . 2044 s AR AR AN 1 I AUE .
1.3 UE

HEsE RS B EI TR, RIS R TR
WA ELE N, A AE - E ALK BN 5 B4
LR RTE . R, T B LAY B T I —fkAb
B, K AR BRI BUE S A S AUE 5
P, AT e BT R KRB T Ml M RUE S A L, ELAET X
AT BE A AR R R, A B T B4y b i
{Eo lad R BRASIAE S BT A SO AUE -850t
BAE , W] LARAS R T RE R m (75 55 8 ik
), HTMSTRLECH N-1, FIL )G 7S
Krm+1 o B2 HE G R BIE R 1B 1 A g
B, RERIEE 4, BRI, HILKF
BN ECH 3

2 EIENEEA R

2.1 BEXREH SIRER R
HOTE A R B RZA RS, TERIGX



#2355 74

3B B, RILBIRIEIPNLCBIRBERICRISTE LS H - 131 -

E2 B
AT i RN i iU 25 SN PS N v 1af =:2 S Ol
R BB 2 AL o 5 B R s A5 e s i R AR 42
RS4R3, T HE CPEdge X4 548 2 454
SAARL, PIASCR SRR IER . AB3R i
FAg XA 25 73 B ag X (Pajek) ™, Pajek #% 2 H T
WRhEIEAEL, TERIEAE S ERA I,
PRI ot A SR kg 2o o 1 O el T s, R
Pajek A% AT b H 73, IFORIETY S5 L E R,
B A5 AT A, Y A G5 key
AHEBY 5K valueo 38 3 X F5e 2 I 2548 1 8 U198 22 T g
RE TG 5 R b B AR TE Heshset 4589, T
REJG AT HRTS 51> Heshset 450848, B2, 8. 4, 3,
7, 0. 1.5, 6,
2.2 X Delaunay =i ¥

PABCHER 43I B B8 Ry BT PRI G 2 Delaunay —
AN, FFAE A SEARE B ARSAm S, A A B T
TR T I T8l — 18 N = AIE R4 3 A5 0 =P
2 IR B 150 BOR T 6 A8 B0 5 34 s rh .
1% R T 345 = AR 3 = MAE,
KF 650 = MIEHN DR 64~ =T, fl NERIY S
JnEAE HI5), 57 kA M SEE S 30 3 A5 1T
2.3 Mgk

FERE IR 2SR — AR X iy _E TR B iR i 2k
iR Se S R RARZIAFE, PO AR jli M52
Alpha Shape FE7E" &4 UL M Fe A= U %, i B IR
AR e, PREUEN S MBI L amsE, L
R IE ARG A1T, UA

| -’

D=—1 o, 267

S(L) I

B f(L):xxé\/lz_ B, [ = ut-In"x2x0" ;
T

M x B HIBGEAER, I1=r, 24 x BUESE KA B
MIFe A TCRR 2 5T o O B A b AR BT SR 2K B
AR, r BEUE N R R 5P a2 W, By > 1
AR A G, FIE x BL1/10.  r BUEAERT,

RIV AT ARl O B TRISRS A RS MR A M52 . 181 3 e
SN A RN SE, BRI, 7R TN A 15
AR R0 R 25 TR 3 A A, T A A
5y, MITEAE OB o AR B M2 HE T R
b, P RZARIFRR o

B3 Alpha Shape &i%xiREiAR
3 RBESH

ASCLL AR 12 5 7 AR E JS0E014003
rh T R Ry S s, AR Y LR 28 B 114.500° ~
114.750° . 4 i 37.666°~37.833°, X J5t HA K4 v AH 4R
W TETHEAT A IR, SR AR SO 3 0P 300 1A 7 3R 25 1)
fb; IS5 AT RS Halad =ity . —HBI A%
12 25 BRI T L. SRER A R 4, Hrb i el
M1 SR, atihdkon1 25 T EdE, #Eih
LA SO AR G 1 2 25 TR, FRICECT
LRSS (m?).,

B4 EIes

i1 25 R HE T, R E R AVN T
8 mm*, SZHB/NTF 500 000 m*If AT FoR, BERRER
NEIE+50 mo HATICARSEY 1 2 25 T8 2t A
TR, ZAMZAREGAI, WO HiEd
NTHEPE, WA ME—ZEA R, P R— iR R
Sxbifid i A AN R A 2 R 2L 257
JERMGEA LR, F4P R ahL KR Taax
W, HIFRET, 1025 978 R AERE i A T 5 5
PEAT T I, HE R SR rh R AR R oA 22 B



- 132 . .32 F i 15 A

%023 5% 74

R, AliE A AR, (AHEE N TP A 5L
— 5 AR SCT5 VA A HOMLU I 15 51 P B R AR T )
R, PR A SONEATREAMIMGE, bt
FCIRIFRE 500 000 m* HEATXF I, RFBIGRE . /DT
MR, SEESZBER, XHERIZES Ik B,
T AR T R PR RS R A5 4

ARSI FIER A 1 5 T3 TH R R IR,
WO 7 A . OmIR B R IER, AL TH
AR SR L ; @R E AT S 1 25 774K
PEXS FURTRE A AL A5 o A Al PR SRR IE , ¥
R ERT A PSS AT AR FE AR, 5 & nT PN s
AIARORT L, R X T R B B, R
RAER Ax 5 Ay BT 225 12 25 TALE IR ZE A T
Wy, SREEITENRE IR ST IR BRI 1.

fiREE S
1EH R Hl
EG] (PR TP (EIEH]) 25 FN (f&f) 6
) (58 FP (fRIEH) 33 TN (FJB)) 204

SEIFHRIE AR

1 (< 7P
MloU=77+ IK;FN+FP+ TPJ

MR SCIRZE R, E 2T i MIoU H 61.5% . i id
SCEG AT, IR R TE A 2294, ARSI A
394, HAIE# SR 2 m AR 81.7%, HBAR
B FEAS S AR M AR, o T A
Ml AN K o R AR W R SR B s, AR B 399 M RRAIE
AL BTGS2 25 7 R B A 4 AT X
W, Ax5 Ay B ILELS, ATDAEH, SCRiRzEE
ARG IER S, BEL R0, HEZEHTEL50 m LU
W, 61 25 TR REZOR, Rifbg AT & KX
FIEEKR

FLIUFBL

Ax 537 Ay 531
120 100
100 80
s :
2
o 0
-150-100 =50 0 50 100 150 -150-100 =50 O 50 100 150

4 % g

R XA R 23 A 8 7 70 e 451 RUJE B i SRS 7
RTFERD , A SR ASTLI 734 (838 17 5 53 1)
SLORVESFAIE T T W R Rk, B T4
T T AN 53 2R e 5] R It 4 a7 i
FEXPZITEIAT TR uE . WHra REM, 20k
AT 2 STTEN L 2507 Rt Bds i ek, X5k

s A = HAT 3 2
SEE

(1]

(7]

(8]

(]

(16]

[17]

(18]

Yang M, Yuan T, Yan X, et al. A Hybrid Approach to Building
Simplification with an Evaluator from a Backpropagation
Neural Network[J]. International Journal of Geographical
Information Science,2021(5):1-30

Buchin K,Meulemans W, Speckmann B. A New Method for
Subdivision Simplification with Applications to Urban-area
Generalization[C]//Proceedings of the 19th ACM Sigspatial
International Conference on Advances in Geographic Infor-
mation Systems,USA,2011

Zhou Z, Fu C, Weibel R. Building Simplification of Vector
Maps Using Graph Convolutional Neural Networks[C].
European Cartographic Conferece, Austria,2022

Li W, Yan H,Lu X, et al. A Heuristic Approach for Resolving
Spatial Conflicts of Buildings in Urban Villages[J]. ISPRS
International Journal of Geo-information,2023,12(10):392
SRR, BRGNS AR A LA AR
FHT]. RIXK FPAR(E BAFFERR),2021,46(1):12-18
BRI, X34 24k, 5 WA Z AR ERAYZ MK SR
fay fe o ik [J]. M5 4R,2024,53(1):158-172

FARKR, % BV, E B, . Ba A R ERER
R[], M AT ,2022,47(11):204-214

B ERE R, F RBERIS AT S BAX SR
FE D] KK FRAE B FR),2021,46(1):19-29
B, w3 4 BT a2 R g S R AS
B R[] XK F FRAZ EF50R), 2008, 33(1):
51-54

Bl YR P RT B RILLE AR T R AL 2]
MEALE,2016,41(4):124-127

B0 FIBE, IRAA B, . BTG ARABI A9 58 b B R SR
AR 7 AT, o3 AT 5241, 2024,26(5):1 270-1 282
IR, AR B S A4 Delaunay = A W 4%
R[], M4 F4R,2016,45(8):1 001-1 007

BAfAh. B R IR 6 7 X 3 50 MST 2 %4 [D]. &
e REKF 2018

IR A, TR, X, 5. R B AR R LB LB R [T]. )
% 142,2016,25(6):10-14

TE, B, TR R R WA FRM] bR HEHR
# ik, 2012:46-47

B, 25T, LB F. LB LIDAR 5040 & & # 42
k(7). A AR ,2021(8):7-13

TR, AL AN, IOF . — R R 2% L A0 ks 2245 B4
PERALTy iE[]]. M A3 3245 8:,2022,47(3):165-169

Long J, Shelhamer E, Darrell T. Fully Convolutional Networks
for Semantic Segmentation[J]. IEEE Transactions on Pattern

Analysis and Machine Intelligence,2015,39(4):640-651



