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Abstract In computer graphics, spatial analysis of geographic information system ( GIS) and computer aided design
(CAD), a fundamental problem is to compute the minimal distance of two polygons. An efficient algorithm is presented for
computing the minimal distance between two polygons based on the triangulation of their association polygon. The main idea
of the algorithm is that two polygons were linked by an association polygon constructed, so that the minimal distance
between two polygons is restricted within the association polygon. According to three different relationships between two
polygon-boxes, the approach of constructing the association polygon is described in detail and the association polygon is
proved to be a simple polygon. The association polygon is triangulated to find the minimal distance. As a result, the
distance between a vertex and an edge within one or two adjacent triangles is the minimum. The time complexity of the
algorithm is linear related to the size of the two polygons.
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Fig.4 The case of two MBRs intersection
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Fig.5 Construction diagram of association polygon in the case of the up-down relation of two MBRs
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Fig.7 Construction diagram of association polygon in the case of included relation of two MBRs

5134 EULWELT,ZHP Q EXER, .
R, R, & R, YR — A X I .

WERR XX 4 S XKl B AT o TR, X 4
AR FOR B 208 P s RGBT A
BHR PR H B BUE R Z I Q i IX B B
ZA X, BS54 DB 5 & AR 2, DU I 4 X J—

SE B LA 208, PR DAy DX 3l 4 3 Y, DX sl R - T 1Y
— o BUEE MM AR X R, FIR,, 211
£ Q i IX B ANX WAFﬁﬁEﬁZ\%(Eﬂiﬁ)Fﬁﬁ%
HACH Ry FIR;, AR XA XA TE 20 Q 1)
DXCHA . DI RY R RS o 43 S O A R, i IXB
(10 322 30 1 A 2 B2 B AT, R 28 @ X
SN — A7 AE 5 A LT AR SE Y il AL X A R
R, B 2Z b —EREZNIE Q WIXKEN, H
SRR T IR R, FIR, By SLi0 A IR 7 2R
TxEWHNZHIE Q5 P AMA, B LA A~ X 45k
ANSAFAE NI W 38 A — 2 2 BT A AT, T
B® 76 B" (P93, X W 4R 2 R Al R Y, AT UL AR 1% 2
AL, B 23008 @ 1y R X8 (435 3 5 ) —
HIJE Tix 4 A K g3 — A X

BAE, Hed ZH e Q WAL —fie i A (a7
R g 1) AR — SR G MZ T e S 230
T PN & HTE riryryr, W30 BEARSE 25 BURE
B AN (q)) Tt B9 22 i (AN 7 i sy ) 5
ZNI Q BIAE— AT CANEL 7 BT g, ) 1) T AR
— AT M LT R S 2 E P i B EE AR

TTZ T r,rsry, E@Lﬁ**ﬁfi %EXEE%L/I\'E(%)E—JEE/J
SERCIEL T i ) s SRS EHE S y AL ¢, R x
g, , BRI yq, F xq, 72 B it
L EAGA R, 208 Q B TR — A KU

WHR (AN 7 Firos , 23008 Q J& T X R, ), W R n
(BB yq, F xq,) MZ 3 Q By FHEIX I R,
3 FEIR A X O T )5 A X A A, AT
DAL A3, RIS 2 308 @ Y T0 A 42 0T i £ HE
5, IE AT AL g, F1 g, IEZ I Q 10 553 T
WAATL LY = {q,, s g0y =5 VLY = Hq,, -,
Qs vty o 8RR B HES ) 5 AT g, il g, B

JE WU I HT LR LY AEHT LR LY 14200, TR X 38k
R, B9 AP WA 5 o B0y 20 B A4k LY =
%y, e py, by Ty, ¢, Py, Dy X HE[]LZ _% y ty Des
o,y b (RSB R HES ), N x ALy TAS 550 2
JE U T, LY FE Ly W22 30 5 40 22 300 ) 6 2% 3t
2 LY Rl LY ; AR OR, I U AT 4 0 P AR AT R L3 Fl
Ly ok s mA 20 P=1y,,p,,

by ray by pys Py Xy das s 4y s q )0 = | x,
U Des e s ittty Gy vty o b (RGBT RS )
T3 WA 22 3T B b ST 2 0

BIES5 L LZMIEP S Q W/ T
KBE LI P s # O I, B2 P sk % Q
TEAE— AT S50 301 (BRI 0 0 18 4 ) 10 06 5 2 T &2
IE Y fe /NI BS

IERR P2 308 X (43 ) b3l



2406 B 4 DR 2R

B3 %

BTG A 5, I 35 TG A A5 1 8 7 25 - T A 22 30 %
D ) /AN 1 U0 53K 4% A 35 G A1 A5 oA i 150 11 28
B (T3 45 W 40 ) #5 E AE T A 230 K 8 (f 9 i
T HIANE , R L A AR S SR 2 I K
B (B ) R KA MR — A 2N K
B OB A ) PTG L 2 B 0 % — A3 A 1
BN T I B i B Bk X S 2 BB R 2
V6] Fr 5 /N S BT IR 1, 2R B L 5 A A — 2 40
WAL BT K (85 4

BTE , 33X B SCBE 20 PR Q AT 44T,
{15401 195 2 30 T 10 9 5 /N B B R R 61 2 Y P oy
% Q PR E N IR T2 2 HE P A9 HAb
DR (RIBT LB Z 0 P i Q) Lk p, 8%
I Q WHEES , Bl 26 @ LAEAE— A2 q,, X
A 52 1 0 B A 2L T 2 300 1 e /N S L o
g, il p, Fh 2 L2 B 9 I (45 I &

NI P s Q KIS — (35 45 p,, ) FIIX I8 (45
LN Q KI) P — 5 (W T P q,) %2k
HES K (S L HE Q KEMEHELNTE P %
Q K IR) ik FEHIAE (AT T A f 5 ) L T3 AS 52
BCED 2 ) B g, (R B — i WA (453 g,p,)) 1O
KB/ BT LB R R S 9, B0 2 008 @ R P i
(BR B R B Z MY P o Q b AN 5 23
S, B3I A E

4 XEZBFPENESRKEE

HTRMKRZ NI P ZHE P S QN
(4 fre /NI, AS SCHE SRR 2 T 0B BE AT = A8 Ak ), 14
8 TR e 7 Al E Y — S SRR 2 e =
oy A B 458

BT Z PRI
BT ZnIKQRIHh
[EapiiNitipol

K8 REEZIIEH =Mk ¥

Fig. 8 Triangulation of association polygon
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