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Boundary Label Placement Problem with leader lines

Ryo N1TTA™ and KErko IMmA1f?

We consider the boundary label placement problem. Given a set of n points
in the plane and labels that are aligned to the right side of the bounding box
of the points, the points are connected to labels by leader lines that consist of
line segments. In 2), Benkert et al. gave algorithms for this problem by using
leader lines that consist of two segments; a horizontal segment and a second
segment at a fixed angle with the first. If three points are collinear, their leader
lines might overlap. We improve their algorithm in order to solve the problem
in such a case.

gooooooo.
gooooo,oboocooocoboooobooboo,b0o0ob00o0oobo0oOoboOoOooOoon
gooooo. ooo,ooooboooooooboooo,0bb00oooooobcOoooooDooboo
00 (0 1. 0000,000000000000000O0O0OUOOO0OUD. OUODO
o, 00ooooooooooooooo,boocoooooooo,oobocoooobooo
goooooooooooboooooooo.boo,0o0oc0oooobooooooo,bon
goooooooooooooboo. ooo,00bo0o00ooobooboOo,0000onoo0o0n
goboooooooboooooooooooobobooooooboooobo. oo,o00000
goooboooooooooooooo,0booooooooobobo0ooooo. oooo,
goboooooooobooooooboboooobooooobooooo.
gobooobooooooooooooboobooboooobbooDbOoboboDbooon
2).000,2)00,0000000000000000000000O00O,000000
goooooo.boooooooo,oooobooooo,ogoooooooooooon
00oo0ooo0ooO0ooooOooo2)oooUoooouoo.

2. DO00obOOO0bOoO0obOooboobobooboo

goboo,oboooboocooboobodbooooboooobobooboooboOooo,oonon
uobooouooboboooboooooooon.

f1 0000000 DOoOoOoO0oO0 oooooo
Information and System Engineering Course, Graduate School of Science and Engineering,
CHUO University

21 0000
go,0joobogoooocooooob0 nO0obooOo,00b00b0ob0obOobOobOoD
f2 0000 0000 ODoOoOoo
Department of Information and System Engineering, Faculty of Science and Engineering, CHUO mooooooouoooouo. bdoouodoooodood. ood,0ouoo
University gooobooogo,b0boobooogboboooboobooboLo.bobo,obobo

1 (© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gobooooooon oono oono
L Y
o—

ol

ooogd
01 00000000000000000000000

coooooooOO0O000o000oooooooObO. 000o0o0oooooooooboooooo
cooooO,0o0o0ooO00O0O0O00000OOOODOOO0O.0O0DO,000000DDDOO
0000000000000 0000O00DO00DO0D (0 1). 00,000000000
0oooo0oooooooooooooooooon.

22 00000000

00,0000000o00ooooooooooo0O. oooooooooooooooo
goo0oo0oboOo p00,000000 oOODODO. oODODLOOOOODODLOOOO
type-o, p00,o00000000000000 type-po, p00,000,p000000
gooboonon typeopoUOO. OO, type-o DO OO DOOO, type-po U type-opo U
O0000000000.2)00 type-po0 0000000000 DOOOO, type-po 0000
ooo,0ooooooooooobo,boboob0b0b00b0ooooooobooOobObbboOoooo
O00000o0o0o0oo0oon (0 2).0000,00000 type-po 0 type-opo O
ooooooooo.

3. 0oooao

0000,00000000000C0000,0000000000000000000
00 (badness) 000000000,0000 10000000000000000000
00000. 00, typepo 0000000000 2)000000000, 00, type-po O
typeopo D00 O0OOOOOOOOOOOOOO.

Vo0l.2009-AL-125 No.3
2009/7/21

LU

02 typepo0000000000000000

3.1 badness0UO0O00OO0OOO0O0OOOOOOOO 2)

00000000 badness0O0OO0OO. DODOO, type-po 0000 badness 00O 00O

d00o000o0o0o0ooooooo. oggoooooooooooooo. »r0ooog

O0000000000.2)000000000000000U0OUO0ODOOO0. badness 00O

oooogoooooo Looo, Lo00 000000000000 mOOooo, LO,

mOr00000000000000 ,IO o0O0O0ODODODODOOOOODOOOOOO
0o00oooooo,l0obOU00OODOOUODODOOOODODOODODDODOODOOODDO

oooo.

000000000000 0000O000U000DUO0O,O(r) DOODUOODO strip

O000. 000000 strip000000D0O00D0OO,000000 strip000000O

ooooooo.

00o0oooooo,-r0000o00o0ooooogdd o000, stripe000000O0O

0000000, 000 strip000000D00DO0ODODOO. DOD strip00oo,rD

gobbdd o000 oO0O0D0ODOOODDOOODLDOODODOO,0D0 obOOODO

gooooooooooooopOOOD.0dd,e000O0O0 rO00O0O0O0O0O0OOO
00000000000t e 0oooooo.oooooooooooooon.

(1) ODOOOO0OLDOOOOUOO0Or-r00,0stripo0000,0c00 o0OO0O0OOOO
00000ooooooooooooooooooooooo.

(2) ODO0O0OOOUOODOOO badnessd, 000000000000 badnessO OO0,
000000000000 badness JO0OO0O0OO0 (OOOOOOOOOOOO
O00000000000000 badnessO0ODOOOODO).

(3) (2)L0L00UC0UOO0DOUDOOOLDOOODOOO.

(2000000000000 0UO0OO badnessDOOO0ODO, 00000000000

(1), (2),(3)00000. DOD0OUOODODOOODOOOO,D00000UOOLUDODOO

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

OOoO00O0O0O0O0O0. O000000000000000,00000000000000
00000000000000000,00000000000000000000000
ooooo000O0oooo.

3.2 0O0O00OO0OOOOOOOO

2)0 type-po 00000000, 0200000000000000000000000
0000. 00000000,0 20000 typepo0 000000, type-opo0 0000
0000000000000,00000000000000000.
000,00000000000, typeopo 1000000,000000000000
00000,0000 00000000 :0000000000000.0000,00
000000000000000000000,0000000000000000000
000000.2) 000000000000, typepo000000000000 type-opo
0000. typeopo 00000, 0000000000000000000000OOOO
000000000 3)000000.

4. OO0O0OO

gobobooooooboooo,0boobobobo0o.obobo0o,100000000,000
0000000000000000 (0 3)0,000000000000000 (0400
gob0. 0o0ooooobooboob 300,000000 pOOODOODOOO 663.0,0
goooooo420000.00,00000000000DOO000DO0O0O0400,000
goob poooooOoOoO r920,0000000020000. 000000000
ooo.

gobooboooooo,bobboobooodoon, type-po DOOOOOOOO0OOO
oobooooog, typeeopo DOOOOOOOOOOOOOCOOOOO. O0O,000A0
oooooooooooobobob 40000,00000000000000,p000O0
gobodoooooboodooooo.bobooo,000bo00ooOo0obboooobooDn
go,000o00o0oocoboooboooboob. 03000, oboobooobobooon
oo,b40000000000C0000000.

5. O O

goooo,boocooooboooooooboooOoooboooooooobocOoOoooon,
gobooooooobooooooooboooooooboo,0bbo0.boooo0oooDon

Vo0l.2009-AL-125 No.3
2009/7/21

{ ﬂ x {
RN

OO e g

03 Ooooooo 04 0OO0OO0OO0OO0OOO

ooooo0,type-po OO0 OO0O0DOOOO0O,000000D0C0000D0O0000DCO,D0O
00 typeropo OOO0DOO0O0D0O0O0OO0,0000000000000000000000O
gooooooooooboooo.

goooooodoo,ogoooooo. oo, 0oboo0oooooooooDboboo
gooooo,bogooooboooooboob. 00,0000 10boobooboobooooboooo
goboooooobo,200bobo0oooooooooooooooooboooooonooa
goobod.

g o 0 0

1) A. Wolff, “The Map-Labeling Bibliography,” http://illwww.iti.uni-karlsruhe.de/
awolff /map-labeling /bibliography/, 2007.

2) Marc Benkert, Herman Haverkort, Moritz Kroll, and Martin Nollenburg, “Algo-
rithms for Multi-Criteria One-Sided Boundary Labelling,” Graph Drawing, LNCS
4875, 243-254, 2008.

3) 000, “00000000000000O0LOU0DUDUODODODOyyUOLOO
gooooooooooad, 2008.

(© 2009 Information Processing Society of Japan



