%046 5 5B 8 MM
2021 4 8 J1

KBRS FE R YW

Geomatics and Information Science of Wuhan University

Vol.46 No.8
Aug. 2021

DOI:10.13203/j.whugis20190305  EEEAE

o
. £}
H

XERS :1671-8860(2021)08-1178-08

e DUAE B 29010 D B s a5 IR 22 5 e BT

,\—‘%
=

WK HRET E R

xR REE' KRFW'

1 EZRIER G S A0, db s, 100830
2 [E M2 7= 5 A 56 3 o L b s, 100830
3 bRt HES K 2RI 22 5kl A (e M B B, db T, 102616

i B FASHARTAHRBACENARAERAFNBEZLAELEZ—, AP DIREARBE P T 4R
A EERERATRERS, BERELSXELITHASN AT LR ARLBARLARTE—RRATE
o, RE—AATRHEEFORGERMEREETAR T F  ERRARBEBHAHRT ,AEEELRY
RO MAF EEBLX Z R GATHEAN G ER S TAITHEANK FERE e R A REL S LR EE
X F YR M MR Z S, R B, AR L RMAT B R, R A 1:250 000 B Kb SR EHRAT RS, ZAT
AP AR A — BB AR R R B AT M B KoM BOR B E IR, R RHAR H R B 0 5 BRI A e T AR
Rat, RATHBAXZLEZTORKRA. KB RMAZ LR AT EREER, AR ETARE BEREFH
7 ) A 6 SRR AR AR AR LAk 45k 3] B 1T A B ey 5 B,

KW ECREF R AR A RMAZ LN Y R ;Delaunay = A M ; Voronoi B

& 4y K5 . P283 XEkAR SRS A

1o B e R P T D O T 4 2 4 1 R 5
PR B 1) B SAT 55, L T A (] L 481 R i) il b 3R
TR i R R 38 IR B e AT
U IR B O € TR IR VST K S e f AN = iR
0 B PTG R A A . AR BOHE RO e e iy ok B b,
BN A AN RN S N SR S U N
AL AT v 58 VR I e 55 A () 0, 5 ) Ml KT Y AT
EFRIEBOR , FEOZE R AE . K, 7550 R
JE e e iy o FR v, Oy TS B Ml IR A R B Al T R
PEATEE R E . R b R M ] Y M 3
2 TE /N LU R Il ] v, X6 il R AR 28K R e 4K
KA B0 2 58 Kb I s RS . AL
AN L 91 F IR A3 BBCA A1) A9 9 R T SR AR AR R
2T JE R IR B R B IO U

B X R SR, A R 2 EUE L R )R
iR o1 e S RN T @ N AR IV = R
[ 1 R B ST JE T L T 0 1 Xk A
e, A S DR AF H I 1 A N A L ER R
B A 0 D0 25 18] 40 A R A o D 0 S T 5L i R
o HR ) 73 2 Rk a5k HE AT WG 25 22 TR] Y 4D G R 4
Pro ZhouFE R TR F R FAEBEREAN

I B #:2019-10-24
T B & B« K& S AT (2018 YFC0807005) -

FOM A e T R R R T N R AL
R, IEARSER I T 3T Voronoi B S L5
G L AR A DR R 5URE A5 18] 43 A RRAE O
BE R B AT B0 AL 88 (AL R Z R SR B
SC o oA A R R 25 [ 2% S R R A U
LA ER — A A I Bk A 3, AR BE R R 2R
T B4 288 B 6 b DA S HE B B (E 2 A 1Y) S
FRAE IR R IR . PR, 7% ZE 0 5% — PO 1) i R o
TE WU W 7R AR UEAT BOON I Se e | b TRT 4R b —
Sk R R B A () R ol M PR A A B e —
FERE TS A8,

15 B 2 — P A B LB 7 i AR SOl S
SR X RS R B B {5 R AT R R
BB 55 BB B EAT G B T R LR B 2
SROKT T R Ml R 3R AT S MR, ST 4 4R b
— B G e R A B Y R SR
BRER . B EERSE RN EROh
LA R RS E R NAT B E T R RS S
TH A B OC R B SR A B AR AR RRIE . FETE
SMCRRART LA OR BAT BN & 0 R R
FEARFN I R RT AT RE L B2 38 e oty AR i

FE—AEE XTI WL, R TR, 32N GIS 28 [ 56 & K I S K o ol PR B R D EEBF 58 A - luwnzg@163.com

BIESE iR, i1 . 1ibra688@126.com



%546 55 8 Y

XT3 8E 45 AR AL BN B0 i R b SRR R I O vk 1179

8 i R AL B HH BB Sk B 5 R B G R AT
RO L R B TR R S 18] 0 A ) i 8 R AE A8 L
3 R DA B AR 2, 1 B PR £ B A 1
BIMTE

1 AFREX

E JE B A 3k B Ak R v 0 20T 4 5 40
o5 () S MR A, W a5 R A B B X
KRG SRS B 43 A0 A BRPE S . A SO
Jii B 22 T (1 235 [ 5 3 vk 2 SRR 45 R B A A B
29 o B R OC R LR LR AR 5k
4
1.1 RRERBAR

Shannon' "4 H T {5 B0 M98 &, 2 TR
WHS TIERZER NG R B E R EHERR TR G
(157 545 B 2 XON {5 B 5 Sukhov! R F G211
SRR 1 5 T M A B A TR R
TR 5 A5 B A BE A s Neumann' ™ 42 T — Flii
1 Xt P T A S 2 R G T A A R A N B
RSk s LIS R M B LA {5 B
AL U U A 52 BT 4 5 Knop 1706 Hi 5]
A TR Y N 0 S T R Ol R B O T A S 2
T61] F143 S0 A B0 4 1) R ; Bjorke! ™ #E— 2B 5 X T
AN AH 2P B L 220 Sk R [0, 1] J8R T AH B0 BE bR
B, BT K {5 B8 N A Hb TR 25 A S, B
T — 3 T 0 b P PR HE R

FE R U, i RO ARk AR H
BIR BN B, G BRERG 5B SR
Bl /D SRy s O L R e S A TR A R 9 B 8
7, A SCHR R e O A IR AE Sy — i 2 R SR ok
JE R BUS R R AR E R G R R, A HER
Mo SR 1Y Voronoi B, 118 A — A g R 52
B0 23 ] 43 A WE 258 8 L5 408 0T A A DL BE eR B
PR 6 USRS M R Y 1 L £ R A
BB K R b B 15 R e 25 1R B O B A
FNZ S U B R AR B R K U
B R N . YA R B R KR fE B
FE BBOR B (0 {8 15 21 45 H DE JC , BR 015 B 1A
s B
1.2 EEXRAR

FE B R R S U U Y 23 8] A3 A
FRAEJE M E R BUG FH B AN E G L, — %
I 5ROk e o U T DLE Xk
SEBCHE R R AT S R o AR A, Sy
i, AR SR LT Ak Ry HE 48 A T G K G B B

1L, Delaunay = £ 9 g = £ TR B 34
S HLA AR O R B SO R, /IR T A
Fl20 AR SCHE T Delaunay = £ W 11540 5 B A5
(1) — B G T 4, o R s, M e — B 4830 M, 22 1]
YRR G IR B AU

L= (X, — Xy, V+H(Yy,— Yy, ) (1)

Wdy AP — &R s RS ik B 1
e RBE B, BIY <<d, B, 375 P AH 48 s 76
T A BE, AT LU R L) RO A TR A
W LR AT G W d) R AT DL P A AE 4R A
NERER Y, > d B A A AR AR TE e B
A E S, TS 2 X T . A SCROE & Rk
BUS B9 B A5 F g R A 1:500 000, il B #7131 % &
AR5 R/ A 1.2 mm, P S 45 30E 2 BUR 9
MR, W dy=2 mm,d, =10 mm.

A SCF Delaunay — F 9 B 22 1) — By 28 31 f5
Ru M EE DIERERERARE, LD, =

500000 S o
do X 00000 — Lkm A B IR fE L KL Dy =d X
500 000

fr— Mo / \” ‘95 .
1000000 5km R it FRRAE , A Bk L, i

15 fe M Aw 8 T 6 1 A D {F RP Ry d5c 28 1 B o 56
ESAPE
1.3 BEXXRAHR

R R SCRE R R BOh RS s
TR TR RS ERITHR N E ., %
BRI ER AANREFEES  ABRES (K
FEIX CHIA X RERIAT X ) AT O 4%, ACIREE A
BN H X AT B 4%, AD AR R M 9 T AT
% AEARR B miAT B 44 55 AR e #E

e Ja& B SR B, AR 1 S OC R 2 o gt
SE AR R 2 Y 3 A AR R AR ML B AR R T
M, BRI BR A Moy 22, W B A5 M
14 HRIPKRAR

GIS i h X RIE 8 45 5 VKB f £ B
JIT 7R 1 SE AR 2 ] Sz L OQ B AL R 3% G OG
Fo ERATNIINC R AR FEHE G R A
55 48T A N RS A8 T I PR AR R G
Fo AXFBEHBUT PG (1) FREZ
HEE, AU AFRFRMERIAESG KBS
oo fe w8, O, 7 B0 OO B S AR S
B 5 (2) i IR A 2 75 76 A 3T JH [ 2% 22 35 1Y) il a5
e, A M B 5 T B v A Y RS R
HE BT Sk B R O PR O R Y
PSS PAY R N T



1180 ) G == T

fi B F 2 R 2021 48 H

2 BiREit

23R PSSR WINNENEE R N e S )
TR SRR N 1R o

ST gﬁﬂcﬁ&%%ﬁiﬂ#ﬁﬁ&'
(o L e (b R
'

JEFDelaunay — ffi

—>|

HETVoronoi
Pl A B v

s 2 e s 1

F1 SRR
Fig.1 Flowchart of Overall Algorithm

BT UL 2 S0 a0 R H IR B R B, T
B3R (D E TG P HAM AL MER
Wb —F ey, By 2 LB E R AT ES
SOFR I B A S R i AR G R 5 (2) BEF De-
launay — i [ 19 55 22 E R I, B 78 AR IR R RS
e HE Al b, R R BE R 2 o S IR Y ik
5 (3) 1 H Voronoi B 5815 B0, B XT3 B 45
RBEAT VR, A0SR A AT G WA D0 AS B 3% AR 9
R CRARMEEI D), IR B (2) 4 E
BAT , H BN BUS S UAE B, kAR
21 EFHHMTFEAREENBER SHIb—

B3R

I OC R 29 1 5 40 56 5 24 oA Iy 8
B AU E WSk B A AT A A RV R
Hot 5 R HACRAL i E B 22 O(n*) o
TR R ROR AR SR F R R A

TE PR T B B JE RSB RN GE B B i
HEPEE N EREBIE, SELAE m kil
P& 2m A iy 2 BCHE o B A PSS LA L —
DRE QI SE QI —A M ¢ x bRl %
HEC /N B IR HE T (o), a0+ 200000) 3 BEFE ELER
r=x W I AT S H R A 5
i+ 1A B oy B FRERAH AR (i=1, 2+ n+2m) ,
HEAT s RIS WY . A P A S A R e R A
M EW g5 g R E A A, 3E— 20 F KA 5
HXRR HHE I AEYR S TE 1D
G WA g RZ R qrore A5 (A A
S R B T LA A2 Sy S B g e, BRSO

ST Ry A8 K L B i LA AT O R R
W] R .85 g 2 TE TE I PR 3 19 05, SRy 6 20 O R
B E A AT K U QAL e R
A ELRR SO R R R 1R BN Q.

E SR QB 451 (o, v, type, class,
isMarked, remain) , .y 7 5l 24 s B9 4 20 A A5
type f& K A5 ) 28 T ; class & Ji B B SF 5 s
Marked {8 24 0 5 — 1, iZ {6 ¥ & 1k 4 0, is-
Marked=— 1 XK IZ & N E G 81 s remain B {E K 0
a1, OfRRMIBRZ A5, TACR IR B i s
22 ETFDelaunay=Z=FMHERAEZRIZE

I o A B FR A B T AL D B R
HE Q.

mE 2Ca) i, iz FH 2 A4 AR SR i) 2 AR
Q. ") Delaunay = ff W, Al 45 24 & m > = fAIE W
AR T MR ERARMEBRD=D; R T
O 5 2% 56 A5 G iy 1 5, 4% IS 907 B HE Y ) 3k g
REQ:,

(a) H @ Delaunay = ff %

(b) 0, TR EH
2 FIH Delaunay = £ 3 H s 28 2 1 BE A i 34

Fig.2 Principle of Point Feature Selection Based on

Delaunay Triangulation

WE2(b) fr 7, R A A Quyoh 55 9 i v 1Y AL,
W H DA RS Qo TS Y BT A = M 2 iy = M B
£0 QT , Wil H R K QI — 4B &L P, . P..
Py P, P; P, 15 1 Q5 H— B AR s i iR
B KT D, i B X s R RN,
PR — BT A R AT — 2 F
M Qy T H AR S A FE B /INT DB TR
W12 — Wi <8 3T A Oy B AN, A IR B X
A0, R % R . R Qi T A5 R JE L 15 B A
£ Qoo
23 ETF Voronoi B EEHITE

BB ERERAESXNELHERN
HX)M™ )

H(X)=— SP(x)InP(x,) (2)
o, P(a) 0 i RS o 1 o0 A BE2 s S MR R Y

Ji R
JE B R 2, 09 53 A R P () B T2 A5 B



%546 55 8 Y

XT3 8E 45 AR AL BN B0 i R b SRR R I O vk 1181

TR LAl . T 5B Voronoi B & X 25 [0 H
i 5 ) DX 8B 30 3, 8 SO T s B E R Y A5 [R] A3 A
RRAE4 5 a5 e DX I T AR K, DA i
A B ] 1 23 TE] R, 4 A A R gl K .
I, Zl—‘XmFﬁﬁTVoronmlj'JﬁE’H B I B2
JrEN R R R A Vorono1%ﬂé}ﬁlijﬁﬁf,\'iﬁj
PET DX Il T AR 22 AR SRy i s B 0 A R 3, AN AL
B SR X 2 ) o5 A B A A TR R BE S b
WZ I AR R0

ST Y JE RS B9 Voronoi B WNE 3 TR .
Xof A ] ] DI AT B O3 R S S B A XY
T A, Ho#E 03 F0 o o A AU S Y DX, Hor

=1, 20 en,n R JE R RREAS B, W A s R R Y
IR AR
P(xz):% (3)
MK )TN E R -
H(X) == 32 (S~ hs)  (4)

&3 Ja B REBT Voronoi £

Fig.3 Voronoi Diagram of Residential Point Group
Bl BB S H(X|Y) W7, HoE SOR

k n
= >P(y) > P(z|y)InP(zly) (5)
j=1 i=1
Ao W AR Ry, S N RS
AHERB A P () N Ry B AR5 P (2ly)

i3 I — A T R xSy AR LB R B S
BEAT AR R, e S

H(X]Y) =

Plafy)= AEly) (6)
oulaly)
EW%EPUMVZLMMMﬁEEﬁLEM%
MR B

T2 SO R T 0P L B 4 R g 2

TF1) 4y O G B 8 23 B AT TR B 20 1, 4% MRS T2 i i
G R AHUE S, 7 SCRRLE SRR (1) 1 -

1,0<<d,
p() =11 Cgch>t>do (7)
0,1>d,
DllJit(5)'IEAz%i9-
H(X]Y) = 2 Y- Mg
=9 *12;1 ) Zﬂ(z‘,)
A 2 A B R (X))l ad it X (4) ~ R (8) 44
2,80,
R(X)=H(X)— H(X|Y) (9)

S A R B R E R ARAE D, N R (X) —
max[H (X) — H (XY ), b A7 30 1 B s
BB AR L FC 19 FLCX) o e e 00 L 33 LA
Dy FE B e 2 24 RV IR B 45 SR A A

3 MASHSH

R TS UE AR SC O R A RO, DL Xk
1:250 000 J& FE 25 508 ik iy 18 6 K0 191, {135
ZidJa BARFE B R R 1:500 000, 4 (a) A i L
AR RSB, A 3 421 A R L
H(X)=7.968.

(a) H(X)=7.968

(b) H(X)=7.232
B4 AR X

Fig.4 Comparison Charts of Selection Results

F 1WA B R SE T R SR A
ANFEWEREARTHHXOMRX)MME., hEl
AL HOX) B 8 24 (8 0 38 I 98 /)
1T R (X)) Bl P ik 249 o (8 1 o 22 90 50 1 0l 1)
AR R0 3 km WS 2 R(X) A e KAE N
3.869,

5 HE— 3% 1A £ a nT Mk, T DL
Fil L HX) CH(XTY) (ROX) Bl B 1 24 A (1) 3
[T A EE

K 4(b) g 3% BUR 16 R (X) fi2 K I A 508 | 3k
WG B BE S B0 1516, S d 80k T8 Sk 1y



1182 K2R fF B PR R 2021 48 H
0.443 4% , % B e AR B0 H(X) =7.232, I L& 80 14.00
%z@;ﬁ@mkmo 551 4a) Ho A A5 A0 AR S~ —— e
ANT B A A T S IR PR AR of 13
REF ERFRERIAFSHMAXEREBEH, 13.75 §
I B AR T i U B0 S TR 5 T 1 R T 2 a]3és
FREAE ;g(s)

F1 KEER

Tab.1 Experimental Results
FERAE /km 5 B /A

H(X) H(X|Y) R(X)

1.0 3024 7.883 4.119 3.764
1.5 2 687 7.782 4.109 3.673
2.0 2242 7.617 3.947 3.670
2.5 1849 7.430 3.670 3.760
3.0 1516 7.232 3.363 3.869
3.5 1283 7.066 3.316 3.750
4.0 1162 6.963 3.311 3.652
4.5 1102 6.903 3.236 3.667
5.0 1082 6.880 3.213 3.667
/(P m™)
“151: 4466 62

() S0 7 i i S AR T T A1 1
K6 s

2 R A A M WA 7() B, B i

' -1&:0.09496

2.0 R — 3.50
0 10 1.5 20 25 30 35 40 45 50
D/km
et (X)) el [{(X]Y) == R(X)

5 SEEas RaE oA iAl
Fig.5 Flowchart of Statistical Analysis

D) siREAS [ o0 A A 2. &16(a) (&1 6(b)
39 S 326 BRI 8 MU ) R R A R R KR
L e Q3 5 e, LB 8RR LA
R AR SCT7 63 Ja R e U, B o PR 1 )t
L 11 %5 B2 0 A A

(b) S5 Jr (R mAE 38 0
S [ 43 A0 19 G B 36 E R R
Fig.6 Rationality Verification of Spatial Distribution of Point Group

T AD B BT B AT Ok L o B 7(h) PR &S

Do MR AT B AL GO AD, A R GORME R B RN A O R T R A R A A G
R R
2N
: i
Atk .
' Hrl wrﬁdﬁ'ﬁﬁt Jn BHTIET )
, ikt it
BEEH grwt gy {
R 2L
F il ; o F il
*RL [} = A \. .
v « ZE: /nﬁ ﬂu 1AL = | R R4
“AF \ 1 ﬁr)lur‘?mJu}J J Ak AF \ WIT R ATIE Jp Fi A
A AT iy P An N L
oAk [ CERR | oAk || BRI

() S8 i R L5 T AR 0 4 2 Ao

(b) SEH8 e TR YT T AR 2370 A1

7 OO RS PRI IR S R R
Fig.7 Rationality Verification of Attribute Primary and Secondary Relationship



%546 55 8 Y

J7 385 AR R 29 T Y Rt RO B R IOy

1183

3) = A AR & BME . BEHCAT, B A R B
W 8Ca) Bz, WA Ji [ 544 R 23001 by 2 ) 5 2%
R, AL AR AR TR, 3 7 g wh o e IS

FHf Lo Ve, B2 AN 8(e) B, %4 4
T HAR LA (BB) 5 SR S R EIR, H
L5 A0 e T R BT Ok 2 AR

4528

B R B A5 R a1 8(b) TR, f BE GO T s 1Y 2 EI8(d) I 7 o
~ 7 ~
e ) | A /
NN Lo e Y L
S Ik o = |
\\\ \Twr\o‘\'\\/%;‘ o //‘J \\“T‘H"*—»‘L‘»v_'ir/////ﬁ
LN e gt N Sk
[ a}Eﬁfﬁgﬁ " 4@;& NET Jj/”
- r/’/// ~ [// /// ~
ST N N
7N 2P 7N \
0 I R Il N M\
ma | N T\ o | N [
kv SN ST v L < o PKIER
° AK 3) \‘:‘\ N T ° AK H" \‘\\ N TR~
(a) EA S IEIL (b) A R AR
T | T4 ?
N EXRER e N eRER
N R At Pk . N B[R]
b wm S R h R
N L ) R ) ’ "
P @g@,ﬁﬁ/’( AR ﬁ f
R /NM \ ]
Kt | ittt 2 / ey T [o Wik N
e : \ e L
S AT “‘L | ! o AJ \
> AK ~—_ / 78 g%ﬁ > AK| N
B N/ o B R ‘
(c) T E R IL (d) EE R RE LR
B8 251 5C R M4 HEME I IR 45 2R JR /R
Fig.8 Rationality Verification Results of Spatial Relationships
g iE
4 &= 8 5 % x
AR TRILEERAREDR T RS [1] Wang Jiayao, Qian Haizhong. Cartographic-Genera-
R 2 e A e AL v . B LR liaztion-Knowledge and Its Application[J]. Geomatics
R and Information Science of Wuhan University,
A A (D) PR EE SR Y 23 8] 43 A FRAE
MRS (DRFE TR R LB 22 RS0 e 2006,31(5):382-386 (T M, 118 . 1 25 45
(2K T i B0 s AT BOEROMI 22 55 (3) 4t B SRR ). BROCKE 2 4 - i BB, 2006,
58 % =5 ltﬂa‘é%%%ﬁﬁ;(ﬁl)iiﬂTﬂﬁl’ﬂ 31(5):382-386)
AN EERR ., 2T EFE.TERT [2] AiTinghua, He Yakun, Du Xin. Information Entro-
ArcMap i £ , FH T B 2 4 P 2 B0 T4 Fi 7 4 py Change in GIS Data Scale Transformation [J].
Geography and Geo -Information Science, 2015, 31
" graphy 1f
l
il BUAS T B OB AR (2):7-10 CRAESE W, KL . GIS BOdi Rz A
AR T 5% e P AR S 24 SR i TR A i AR L AR R R R Y
SBCv B 4 ) R L R R E AT T AR AR R R Y 2015,31(2) : 7-11)
TRV AT R T 1 R T E BT S A 2 7 [3] Yan Xiongfeng, Ai Tinghua, Yang Min. A Simplifi-
cation of Residential Feature by the Shape Cognition
g 2 & 3 5
AERELE EIP I T J R U Mo P 2R 0k 1 4 and Template Matching Method[J]. Acta Geodaeti-
B, A 5 BB 58 8% X% 5 vk E AT 4 R A

(/s

ca et Can‘ographica Sinica, 2016, 45(7) : 874-882

(2 e, L E

e s R R AL T AR R



1184

ER N

i B

lll
C

2021 -8 H

[5]

[7]

[8]

[11]

B 5 AR VE B 7 vk [T]. I 22 “# 4R, 2016, 45(7)
874-882)

Gao Kai, Yang Min, Zhang Yuepeng. A Method of
Automatic Selection of Hash-Style Habitation with
Spatial Distribution Characteristics Preserved [J].
Jowrnal of Geomatics Science and Technology,
2015,32(6):626-630 (il , b 80, IR BRI . PR 4=
[i] 43 A 45 i 19 88 =X I b 2 G e IOy vk [T ]
LRl HOR 24,2015, 32(6) :626-630)

Yu Yanping, Shen Jie, Shang Zaiying. A Study on
the Time Complexity of Point Cluster Selection and
Simplification Algorithms [J]. Jowrnal of Nanjing
Normal University (Natural Science FEdition)
2012,35(1) : 111-116 CFHa-F, Lo, i fE 80 . S
e I A T B 1 i ) A2 e BE R ST [T . B st s ok
2R (A SRBH2E R ), 2012,35(1) : 111-116)

Qian Haizhong, Wu Fang, Deng Hongyan. A Model
of Point Cluster Selection with Circle Characters
[J]. Science of Surveying and Mapping, 2005, 30
(3):83-85 (ki B, iR AP L0 H1 . 2T CIRCLE 4%
E S 5 1 5 e e IR VL [T, 2 Bl 2%, 2005, 30
(3):83-85)

Yan Haowen, Wang Jiayao. A Generic Algorithm for
Point Cluster Generalization Based on Voronoi Dia-
grams[J]. Jouwrnal of Image and Graphics, 2005, 10
(5):633-636 (1= 3¢, &M . 2T Voronoi [ Y
MRS IE Ak T T EE R EE S,
2005,10(5):633-636)

Shen Jie, Zhu Yueqin, Wu Peng, et al. Parallel Com-
piting Method for POIs Selection Based on Stroke
Mesh Decomposition[J]. Acta Geodaetica et Carto-
graphica Sinica, 2015,44(S) :54-61 (PR, 4 %8,
eI LA MR B B A DR AT IR LT ).
W 224 4, 2015,44(S) :54-61)

Zhou Jiemin, Shen Jie, Yang Shuai, et al. Method of
Constructing Point Generalization Constraints Based
on the Cloud Platform [J]. ISPRS International
Journal of Geo-Information, 2018, 7(7) , DOI: 10.
3390/1jgi7070235.

Ai Tinghua, Liu Yaolin. A Method of Point Cluster
Simplification with Spatial Distribution Properties
Preserved[J]. Acta Geodaetica et Cartographica Si-
nica, 2002,31(2) :175-181 (ZLAEAE XM A . PR 45
23 1) 43 A R AIE B BE A 187 O 1 (0] 0 4 2 4
2002,31(2):175-181)

Cai Yongxiang , Guo Qingsheng. Points Group
Generalization Based on Konhonen Net [J]. Geo-
matics and Information Science of Wuhan Universi-
ty, 2007,32(7):626-629 (K&, KM . KT
Kohonen M 2% fi s BE LR G AT SR (7). BB =2 4R -

[12]

[14]

[15]

[16]

[18]

[19]

[20]

[21]

[22]

F R, 2007, 32(7) :626-629)

Deng Hongyan, Wu Fang, Qian Haizhong, et al. A
Model of Point Cluster Selection Based on Genetic
Algorithms [J]. Jowrnal of Image and Graphics,
2003,8(8): 970-976 (X £r ¥, ;KI5 , #ifg L., %5 . &
TR BT ) O AR OB R [T ] v ] R R A
¥ 242, 2003,8(8) : 970-976)

Shannon C E A. Mathematical Theory of Communi-
cation[J]. The Bell System Technical Journal, 1948,
27:379-423

Sukhov V I. Information Capacity of a Map: Entro-
pylJ]. Geodesy and Aerophotography,1967,10(4) :
212-215

Neumann J. The Topological Information Content
of a Map: An Attempt at a Rehabilitation of Informa-
tion Theory in Cartography [J].
1994,31(1): 26-34

Li Zhilin, Huang Peizhi. Quantitative Measures for

Cartographica,

Spatial Information of Maps[J]. International Jour-
nal of Geographical Information Science, 2002, 16
(7):699-709

Knopfli R. Communication Theory and Generaliza-
tion[ C ]//Graphic Communication and Design Incon-
temporary Cartography,New York, USA,1983
Bjorke J T. Framework for Entropy - Based Map
Evaluation [ J].
mation Systems, 1996,23(2) :78-95

Wu Fang, Gong Xianyong, Du Jiawei. Overview of

Cartography and Geographic Infor-

the Research Progress in Automated Map Generaliza-
tion [J]. Acta Geodaetica et Cartographica Sinica,
2017,46(10) : 1 645-1 664 (XI5, HLAL 5 , kAR
Ho P R MBS AT L)), M2 %4, 2017, 46
(10):1645-1 664)

Shen Jin, Liu Jiping, Lin Xiangguo, et al. A Method
for Delaunay Triangulation by Integration of Distance
Transformation and Region Adjacency Graphics[J].
Geomatics and Information Science of Wuhan Uni-
versity, 2012,37(8):1 000-1 003 (T & , X 22 F , #k
FEE 45 B R B A 4 R XS 4T 4 1] AR i Delau-
nay = i B 75 R E 50 [T, ROUKR 4 - (5 B
2=hit,2012,37(8) : 1 000-1 003)

Chen Jun, Liu Wanzeng, Li Zhilin, et al. The Re-
fined Calculation Method of Topological Relation-
ships Between Line Objects[J]. Acta Geodaetica et
Cartographica Sinica, 2006,35(3) :255-260 (Bf4%,
PURTE =33 2 S R AN I E R N R g e
Jrik[T]. M2k, 2006, 35(3) : 255-260)

Liu Wanzeng, Chen Jun, Yan Chaode, et al. Model
for Calculating Topology Stable Area of the Plan

Discrete Points[J]. Acta Geodaetica et Cartographi-



5 46 45 8 W) XT3 8E 45 AR AL BN B0 i R b SRR R I O vk 1185

ca Sinica, 2012,41(1) :127-132 (X 7 84, BR %, @ e R R A SR A b i R IS LT ). iR o
T, A O T A A AR RS R DX B e - {5 M BHE R, 2012, 37(5): 560-563)
FILT]. M 2244 ,2012,41(1) :127-132) [24] Yan Haowen, Wang Bangsong. A MWVD - Based
[23] Zou Yafeng,Liu Yaolin, Kong Xuesong, et al. Optimi- Algorithm for Point Cluster Generalization[J]. Geo-
zation of Rural Residential Land Based on Weighted - matics and Information Science of Wuhan Universi-
Voronoi Diagram [J]. Geomatics and Information 2y,2013, 38(9): 1 088-1 091 ({FW; 3¢, EIH . 4
Science of Wuhan University, 2012, 37(5) : 560-563 K S A BN Voronot B vk [T]. i K g2
(AR, XIHEMR , FLET L, 45 . AL Voronoi [ £E 4 15 BRFF R, 2013,38(9) : 1088-1091)

Selection Method of Residential Point Features Constrained by Optimal
Information Entropy
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Abstract: Objectives: The load balancing of map information under multiple constraints is one of the diffi-
culties in cartographic generalization. In small and medium-scale maps, it is necessary to comprehensively
consider their administrative levels, topologies and metric relationships for the scale conversion of town-
ships and village residential point features to make the map information load reasonable at a certain scale.
Methods: This paper proposes a method for selecting residential point features based on optimal informa-
tion entropy constraints. Under the constraints of optimal information entropy, the metric relationship con-
straints are adjusted, the semantic relationships are prioritized, the residential point features with higher ad-
ministrative levels are reserved, and for the residential point features with lower administrative levels, if
they are not the endpoints of the road and do not satisfy the metric relationship constraint, then the points
are deleted, and the process is iterated until the optimal information entropy constraint is satisfied.Results:
Experiments with 1 : 250 000 residential point data have realized the selection of residential location ele-
ments that maintain topological consistency, level priority, and metric rationality. The load balancing and
readability of the map are effectively maintained, meanwhile, the amount of effective information of the
map is maximized based on the algorithm.Conclusions: The optimal information entropy constraint is adopted
for the selection of residential points, which can retain the density characteristics of the spatial distribution
of the residential point group as a whole, and achieve the load balancing of map information in effect.

Key words: point feature selection; cartography; optimal information entropy constraint; Delaunay trian-

gulation; Voronoi diagram
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