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Efficient Construction of Euclidean Steiner Minimum
Tree Using Combination of Delaunay Triangulation and
Minimum Spanning Tree
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Abstract

As Steiner minimum tree building belongs to NP-Complete problem domain, heuristics for the
problem ask for immense amount execution time and computations in numerous inputs. In this
paper, we propose an efficient mechanism of euclidean Steiner minimum tree construction for

numerous inputs using combination of Delaunay triangulation and Prim's minimum spanning tree
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algorithm. Trees built by proposed mechanism are compared respectively with the Prim's minimum

spanning tree and minimums spanning tree based Steiner minimum tree. For 30,000 input nodes,

Steiner minimum tree by proposed mechanism shows about 2.1% tree length less and 138.2%

execution time more than minimum spanning tree, and does about 0.013% tree length less and

18.9% execution time less than

minimum spanning tree

based Steiner minimum tree in

experimental results. Therefore the proposed mechanism can work moderately well to many useful

applications where execution time is not critical but reduction of tree length is a key factor.

» Keywords : Delaunay Triangulation,
Spanning Tree, Tree Length

L A2

A testa Heldt 2nfE mulld 7)7])9] Sk E4l
Al AZAAA f, A R RER VIEY B4l A
2 AF w9 s e oy @

o
M
p
>,
°,

s},

kA (Polynomial) &A1 F9lM 4 WEHAZ 74
= A% A9 By AATHL HAFED (Minimum
Spanning Tree)2 #&3k= Zoltf!l w-tlg A
(Non-Polynomial) 4] geellA, ==} opd 2ol
Y ¥RES &85 53 Ha A% Eglof Hlg) o ¢
dole] UESIAE AMsteE Zlo] zEleld  HAiEg
(Steiner Minimum Tree)°ltH2,3). v-t}at 2 24|
Q1 zEloly HAEz|S] A 9 Z85 fiMe 2L H
A e A FelagS sgalor vt HE frejEoldt
e B §9] oY ==Ed deiMe 2 A
AePA3to] Fasitt.

S2Y] 242 (Delaunay Triangulation) oA 48
(e} =
A

m

.
leesse 98 4713 A 9459 9
T Fethd). B SR ] S 4713
RE H22158 AYE s 540 Uk, fFs 2

A3l thaled Bl atzhgel

o
ol

B

> o Bt e
o Hr ¢ rlo
o)
m
v
e
N
lo
jinA
)

Euclidean Steiner Minimum Tree, Minimum

B =RdME B2 48 disl] 2] A2 H4
AFERE A, 719 A= 2EelH HAER A
gviel vjsl #-2 AIZE Ul &3bAQl dAske WS Al
Qreitt. o] Wi UES A e, A, shavgel AA|,
=2 9 qdh 9 nizk gyy] gze] AA 2 8 Bl ZE
2 4 ok

PR 2ol BAE ATES] e, 3301 Akt
£ B2 47t A2agEes AR f2es 2e)
Y HaEe) AU, 446l Ak el A4 78 2 A
HEA 55 7|&dla, 5AoA 22S der

o
> otlo B oo X S

>
frtt
foy
=
%
r
N
B
2
o
ut
=
o
nj
b
L
o <
e -
¢y

2wl HaEdE 44, &
el el Aaee 4

Wtk 4 ARl 54 4 249 A2 B 2

&
ﬂ‘

o
il

sa gonl, 9Y wmel #7 vj$ F A% 24 oF ot

2

FrejaEe g2 ARt B APAe Je 2 3t et
(Polynomial) AIZHEA] 840lA 98 =252 24 H



2 At #anl

e S 23 5829 /Fg= 2By HaEe Y 59

g0 AZske HaPER] A4 WYL ol wo| A7
o] BxEJEH, Kruskal® Prime] €arglsgo] tlxao]
oH(1).

Q12 122 o]9)9] qJ9)e] wEEE Ikl Ay 2
ol 9Y wEEE s vty A 3

A, HzAgEe N o BEA 92 W RE 5

o, 2eleld HaERE etel Feahe

7, =

(2,3]. Zﬁ_zﬂﬂm gy & 3 —3} Aé\_ 2ElollY] ErE
Y

H

)
By
r—>
m
o Mo &
o
ox
lo
E
|
_VL
& |
2
>
B
Mo o
ﬁé o
1o
it
ox "
o
E
3
=

GOSST(Grade of Services Steiner Minimum Tree)
Al J. Kim & #4 AEo|UEZE o838l (1+ 5)
A EZE U A AR el 22 5 deS WRTHE
M. Seo 5 I E & F2E o] &3, HA o o
3] 2 wuEF JAESZ AA F Primd SuEES
&%‘J max-min ant colony optimization W& 43|
A ). ol 975 B3l vl W 2EfelY Eg| A1 a1
ob]} A=tk S, Lee 52 ZElolH EglE ©]43
JEANAE 98 A5 fdste A7E sisinh8). o
Aol BEAN AT A 3] A 2419 Aol S A
so], 7122] 7iv] A28l (Ant System)< #7243 de]E o
OJAEd] 9% Jin| WEFH2E 2k Rda dEF2E §
2o o] M|~ F42 AT ¢ e vhs Ao 2E A~
E A dagFS LHIAAHE). ~Eeld EZE &8
= 411/‘1 HESAS ZE4Q) ehS A AMeEsS 4
A& 913 A<l wjx] ZAIE sAstE stHon, Al
‘—ﬂE%fMW«] A 5402, gk ag= »= 9

e WS Fasto] APz HH Ao i ZAME

(4). €32 4472 223 HHA divide and conquer
4215 incremental EaE]ES ©]-8314 O(MogV) Al
el 58 4 9ltH4,10). a8EE fEEE HA A
EZE H9AE Bl 1EE o A9EE A OV E
o E2d A7he 443t Al&s FEd 5 vk &
2| AR AR AzRe] A8 A77E Uk V.

Il ) ohared

e
i

M Akl SR e
= zElolY HAER A4 duEFoltt.
o tigte] B2 A4S e
1olA AE 2 4bzhge] 2 Ay
ZoZ 3o} 13 H2AHED]
JER| S Pohs RE F 9%
= A AL ddez @A 300M
Zs Hl BA7 FE 2oy X<
o Az} 7L Aol Zojrrt 2HA| w9,
< 3T ZEoY JOLE et HE 2Eleld X
JNEEH 7 FAAe] A4, agla 9 2011%1 ARE A&
APE 233}, @A 4oilA
= A ée} U eze) 2t AT HEs ez 23
HAAFER S 3 PE} D}ﬁl bl 22t H A ER |
A 2 o} AAH ME-E AA
iE} 5 JOIEA de AEAFTL 1, e 2
ESoltt. WA 59 3 ¥, WA 6ol
2Efol HAER/F APET 9=
Prim®] #HAAIFED S} E24] 2% 7]
Eg] do|= Zujgte EZRA|= Aot
Lﬂﬁé < Hgske Al e Wizt Aol
7Rkl F ARG ER T} 2]
& o 2247

gy
ol
¥ rlo
r
Ho
iy
i)

)

B
it

2
R
rr o,

)
o 4 2=
[\
2
R
UL
g

FZ,
<>>*1 n:

/k

oX, oX
of
o
.. oX
o ™
d
2
At
tlo
0,

ot

Ky
=
_o|_ll‘
T3k
M

m

Iﬂﬂ

A
(N

[
i 03:
Fi_‘

J» f

Fold %

(M o e own g Ot
)

e M

>~
-
o
lo

m

o

B48

lllm

o,
1o, ‘10 m F—:

l

7]

¢

[
re
OEFO\‘

o o
il

a3

S
> g
o, §
m
Au)

4 b
%
o
o

i
ol
Pl
“Qlﬂ

J £ o

to
4

30

o

S,

a

us)

o

p
S

>
_l

-0,
> %
fiu) ‘L“
mlo
oo
ek

me o ooz (2 o oo G

re b b o gy o



60 Journal of The Korea Society of Computer and Information January 2014

E 1. Mok Aol FAER| YTEIE
Table 1. Algorithm for Proposed Steiner Minimum Tree
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