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H R, A X 1 Voronoi B B I IFFEAR £,
#t Voronoi Bl Y A JRF s F L 4r R R AN
A A% L o R R R R N
(1) H 45, B 4 i A58 A2 il Voronoi B, et
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Fig.3 Classification of Neighbor Pairs
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Kl 4 Ca) B 2 60 00 o8 Ja IR b T00 0 R 1R b 3 B
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Z NI NI F S TR Voronoi I, & 4(c)
WAt 2 Y O BT R RO IR g A R Y A%
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Fig.4 Process of Creating Voronoi Diagrams of Areal Residential Areas
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T B L Y- T ) A & A ST R B 1 s
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1,20} (2)

A, VR R YT R R EE R A 1Y Voronoi £ i1
W s p FWRIL AR 1m0 F AT B — a5 s do AT BN
5 R M 2 2 JA) A e R R IR R

AR SCVTT T A0 J7 ZE K 5 B 4 3T 4 S X
Z [8] By Voronoi 2 i1 JE (1 31 5t 45 BE .« & B 2 %t
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LA CP Y fe /NN TE Sy 00 5 1 45 (] B B 25 1)
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B DL Kz o5 B A R R b 22 3008 ) B R R
dy, AR d<<d;, WZ s A7 G BRI IE AR 2L, &
D) Sy 1 o505 (2) LA IE B A B0l A 1% R B 4 it
{H R PEHr Voronoi 2 31 T8 1 30 FEKS BE | 1E ) 218K
2, 0 TSRk 1 i SO R R e

2 RW5HH

S A 36 B U A R RS I AR SO AT T

FH G 5256 5 FE3E X L4 7, AVARA 38 3 Micro-
soft Visual Studio2010 (C#) + ArcGIS Engine
10.2 529, IS AL B A & 4 Intel Core(TM)i5-
6200U CPU, N7 4 8 GB.
2.1 ¥JE Voronoi B i 218 1 1E

AT RE AVARA # 2 IR R R Voronoi
P 1) S5 2R, A S BN [ b R 9 R 2 T TR
JeE R B A A R AT S, AL A b T B X X
Sl ) THICER B M R s 4 (M IR EE 5 RA 1210 000,
Hby PR YE [ 29 0.22 km®, 5% 129 R R 2 |
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Fig.5 Experimental Data for Creating Voronoi Diagrams
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Fig.6 Voronoi Diagrams of Res1W Created by

(d) 6 mEE I BFI%:

Different Algorithms
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Fig.7 Local Results of Voronoi Diagrams of Res1W
Created by Different Algorithms

A9 %F Res5W ) Voronoi B3 45 3 4
8 s, B 9 2 1 8 1 Jmy il KAk A . Hh I8 9 mf
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B &5 R 22 S B IR, 30 m 4% ] B 7 2B LY Voronoi
P& 300 B A A A Y
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Fig.8 Voronoi Diagrams of ResSW Created by
Different Algorithms
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Fig.9 Local Results of Voronoi Diagrams of ResoW

Created by Different Algorithms
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W1, A T R R R I Y [ B
FE B O 1 m A9 R AR B 10, 4 Bl T ik
A WL B Voronoi K i Bt i B K B UF M 45 R
W2,

F1 ReslW H 34N FEXIEA Voronoi &
Tab.1 VoronoiDiagrams of Three Local Regions in Res1W

Res5W AN [a] B8 35 26 B9 3 4> Jag 31X B 1Y
Voronoi B L3 3. KK ET775 5 ResTW — 2,
oz 56 B R ) R PR 2SR 5 m AR AN [R] 7 iR AR K
) Voronoi Bl 31 S0 ERG BE T 25 2 UL 3% 4.

#3 Res5WH 3N FEXIEH Voronoi
Tab.3 VoronoiDiagrams of Three Local Regions in Res5W

Hk Jey ¥ X 85k 1 Ja B X 45k 2 Jri X 35 3

ik JR R X 1 JR R X3 2 JR R X3 3

% -

1%

(b)él:her/]\%’&i

(a) 2 L © ﬁﬂxﬁ’wal%l

(d) 2L R FTBOR
5110 Voronoi £ I A ¥ A% BE A A 1
Fig.10  Points for Detecting Location Precision

of Voronoi Polygons

Fz2 ReslW 3N FHE XA Voronoi B 2 th &
Tab.2 Quality Comparison of Voronoi Diagrams of

Three Local Regions in Res1W

JHEIX 1 R 2 R IX 3 &t

Bk E F5% IER HRROIEM R IER AR

AVARA 5329 0 2749 9 9270 4 17348 13
SEMEYE 5164 165 2743 15 9245 29 17152 209
Im&MpEY: 5318 11 2757 1 9254 20 17329 32

mAE ML 5253 76 2729 29 9221 53 17203 158
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A @ & &Q
—
80 m %] 1k @ N

%4 Res5WH 3N FEX A Voronoi Bl R = LL &
Tab.4 Quality Comparison of Voronoi Diagrams of
Three Local Regions in ResSW

K RIBKEZ BRI At
BEMIEEH BEUR EGD BRI IEED RS EWD G
OB MW B BB
AVARA 4440 13 2459 9 4201 5 11100 27
WAL 4448 5 2447 21 4203 3 11098 29

15m&apsEy: 4445 8 2466 2 4205 1 11116 11
30mZENlFEYE: 4419 34 2454 14 4193 13 11066 61

2 20 LA, AVARA £ Res1W w4 2t
(%) Voronoi [ (4 it & f 5 . R AT LLE I AV-
ARA 7E Res5W H#4 (1Y) Voronoi 8] B Ji 1 558 4,
LR F 15 m S5 Rl ik o
2.3.2  BY M RR LA

AREJ7 5% Res1W Res5W 3 2E i, Voronoi
IRy FERT 45 R WK 5. KRS A LIAE i, 8 A 5l
SRR L 22 T H At 3 AP Ak, 32 A 2
ST B R = A TR S B 2 ] DG R 3
hFERT, %S?i%i;%%ﬂz*ﬁﬁ’ﬁ%ﬁ W K B 58 ST
SR AR B SRR R R TR D IR
AVARA fj ﬁgﬁﬁfi&*ﬁ@(vﬁ/@ﬁﬁrﬁ&}%
[ Hb, DT Hic 22 5R 1) Voronoi &, Ho7E 7 #47 B G B
55 B ) PR BB 5 1 240 T A Res1W B
9 3 m K 6 m 5§ [a] B& N 4 5375 7E Res5W £ 4%



310 R KM - F AR %M 2022 42 H
&5 ReslW 5 Res5W A [E & % Voronoi B B FE B LL 3
Tab.5 Computation Time Comparison of Voronoi Diagrams of Res1W and Res5W
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An Adaptive Voronoi Diagrams Algorithm for Matching Multi-scale
Areal Residential Areas

WU Jianhua' DAI Peng' HU Lieyun'
1 School of Geography and Environment, Jiangxi Normal University, Nanchang 330022, China

Abstract: Objectives: There is a difficult problem of controlling the balance between computation effi-
ciency and boundary position accuracy in existing Voronoi algorithms.Methods: Based on occurrence ele-
ment discretization, we proposed an adaptive Voronoi diagram algorithm for matching multi-scale areal
residential areas (AVARA) utilizing interpolation strategies according to the classification of neighbor
pairs. Firstly, it uses the Delaunay triangle network composed of the centroids of residential areas to
calculate the neighbor pairs. Secondly, it classifies the neighbor pairs according to the size relationship
between the minimum distance of the neighbor pairs and the minimum side length of their minimum area
bounding rectangles. Thirdly, it adaptively interpolates points on the boundary of residential area according
to the type of neighbor pair. Finally, it constructs the Voronoi diagram for residential areas based on the
interpolated point set and the vertex set. AVARA, the Voronoi diagram algorithm based on intervisible

points and the Voronoi diagram algorithm based on equal-interval dense point method (VBEDP) are applied
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to create Voronoi diagrams for two residential area datasets with the scale of 1 : 10 000 and 1 : 50 000.
Results: The experiment results show that compared with VBEDP of 3 m interval and 6 m interval,
AVARA outperformes the local position accuracy and time performance in the datasets with the scale of
1 : 10 000. And in the datasets with the scale of 1 : 50 000, AVARA achieves higher local position
accuracy than VBEDP of 30 m interval, and has a time performance improvement of 40% than
VBEDP of 15 m interval.Conclusions: AVARA can effectively alleviate the problem of controlling the
balance between computation efficiency and boundary position accuracy of Voronoi diagram.
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