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A Simple Polygon Search Algorithm

Sang-Un Lee*

Abstract

This paper considers simple polygon search problem. How many searchers find a mobile intruder
that is arbitrarily faster than the searcher within polygon art gallery? This paper uses the visibility
graph that is connected with edges for mutually visible vertices. Given visibility graph, we select
vertex u that is conjunction A(G) in Ng(v) for d,(v) < 4. We decide 1-searchable if 1< |ul< 2and
2-searchable if |u|> 3 We also present searcher's shortest path. This algorithm is verified by varies
1 or 2-searchable polygons.
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[. Introduction
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[l. Polygon Search Problem
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Fig. 1. Examples of Simple polygon search problem
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A=, Seala) 01 A2 (p-path)ye “0-14-13-10-9"]
A(f-path)& “0-2-3-4-5-6-7-8-9"&
1—searchable°]ljr. LaValle et al.[4]2 ©]= %] 7 Z(winning
path)= EH3GITE £ o SRS <0,05,<14,1>,
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Table 1.
(a) P,

p-path and f-path for P, and P,

ZZW | Step 1| Step 2 | Step 3 | Step 4 | Step 5| Step 6 | Step 7
p-path| 0 | 014 14 1413 13 13-10( 10 |10-9

foan| 0 [0-1 [ B3 5 |so6or | 7 | 78|89
(b) P,

Z7R | Step 1 | Step 2 Step 3 Step 4 Step 5
p-path 0 015 15 15-14-13 13 13-12—
frpath| O 0-1 | 19293 3 3-a—0 I’

Sep 6 Step 7 Step 8 Step 9 Step 10 | Step 11
p-path | 7y a—11-10 10 1098 8 8-7
f-path | -« @ a—(3-4 4 4-5-6 6-7
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Bl A2 97 31 230 e =(grid) e 7HAA ZPOH%E
(visibility obstruction diagram)& 18] O(n?) dE]ES AlRKH
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[Il. Linear Polygon Search Algorithm
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Z71A] Step 1 Step 2 | Step 3 | Step 4 Step 5

ppath | 1 1 1-13 | 13 | 13-12 12

fpath| 1 1529 9 | 910 10 10-11-12
Fig. 2. Proposed algorithm for 2, polygon search problem
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2712 Step 1 Step 2 | Step 3 | Step 4 Step 5
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ppath | 3 35 5 56
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Fig. 3. Proposed algorithm for 2, polygon search problem
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Fig. 4. Proposed algorithm for 7, polygon search problem

o] FANA 6(G) & d(v) =3 % “15°¢} “20701H, d,(v) < 4
Ql Gt @7h =AY Wb s =1,t=2% p-path= (1,2)
2A749r, “16"7} thee] |ul|=2= 2-searchableo|th. 47}
#1o] @ A8k 1-20-19-18-177H4] BAEH @R o]



A Simple Polygon Search Algorithm 45

TIE @S AT 4 vk ek SR #2E (1579
Ny(15) 9 A(G) R “1670l wix|=|ofof s} Mz} #]e]
(1,2) A2 @ellA HEHoR & 5 e o] “177¢]7]
el “17"& & & deE B o] o= 219 &
Az7} Rl Fe #4514 %}2?4_*1 gy ghe,

V. Applications and Evaluation
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Fig. 5. Proposed algorithm for 1—searchable polygons
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(i) Py, (Jul=3)
Fig. 6. Proposed algorithm for 2—searchable polygons
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