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4- Battlefield Surveillance
5- Biological Detection
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1- Wireless Sensor Networks

2- Target Tracking
3- Sense
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6- Voronoi Diagram
7- Triangulation
8- Static Sensors

1- Manually

2- Random Deployment Strategy
3- Hole

4- Reliability

5- Boundary
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7- Overlap

8- Redundant

9- Large Hole

10- Triangle Mesh Self-Healing
11- Graph Theory

12- Decentralized

13- Boundary Critical Points
14- Boundary Gap Points
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1- Distributed

2- Statistical Approach
3- Coverage Degree

4- Homology Theory
5- Centralized

6- Active


www.sid.ir

AP 3l ¥ o)louds ooy Jlw ¢ d/b)‘f%&.& T B — ool alxo Y
- ']

L gladlas g 55U e cpl (B aing il by

b as By mile Ly o SO p0 0,00 auid Bun
lopn oSl iy cwl 48,55 & g0 wil Sglate by S
Sloads d..d)f).la;)\) G'Jl} 6‘]: ‘o).fl> uam i u..\.av.w
aed GLS glad lhls o K> g 005 mile (g Laysee aS
Gl 0 a5 sl cpl Wi)lo iy oSl ) iy a5 (glooss
0y g_é‘rlc‘ 3% oo 3O 0,8 dg>g aaeiS )| o= .>)|9A )|
i ol yar Las Ly g oS god (35155 580 g0 4 |
ail mile ol lasee a5 Il (gly Lo ;o1 () yeizeen
S g aiil e LS s il oglaie glads lyls by S
Sgus g0 sl HIS 1l aS ouiS olom) w65 5o (goby Ol s
Ol eizmen g abb w Bl | 0y 3 ST o ,65))
Jso an adlie (ol o aoel jo ol Gialidl o oSl (62|
st sl Jad B Sley (Soaza b oL o268
Sglite b, X glad a5 285 (aibe b lasee S 0 00>
aS ol odle allin cpl jo caiasl)l ooy o) s (el
LgLQJl_a L o‘)o..‘b |) &:La 9 e SO 9O O9>ge kﬁl“b")j’
Claz wps oo i1 (Geyo 4 i o Coludy ol (5558
shls g aes 0wl gile Jolis laedS > & oo ]S
AP e Slapt 58l 4 Sl 655 Sloj (S
Q)QOH}&MMAJLLAU{‘)OLQMLGAQP
Ja,_’bcdsoliub—\ r‘,._.S‘_,;a xR C,Jl}jé)b bJaw
Sglaie glads b b K 5l glas gosms hadd 5 ails mile Julis
30 05250 o, ogdle -V anil ad 3 18 lase yo
50 bl 5 alee 5l slasgemme Jolis Jlais g0 amb cdayore
S99 ,I0e—ad 3l oolaiwl b 55 1 eie pi o8l G gl Il
s ) em Sl 05 48 ms e &)Y e IS
ol (pizmed 5 65 m lJb e ;0 39290 (gloo o>
5 iyl ol ST 1S B Djge T ok e 380
n &S cwl 0(nlog®n) Sley Sawzs sl mle fyu >
el 5 Ll Lo JRRTEIV ‘_ng)i..o Slaws o.&.:.a:ooL’ZJ
> 4y Bl oy > o 1068 oy Sl oolainl b o pgo
&l 0(nlog®n +nm?) Jloj Sauzn b o, (aile b

Lo oe )0 35250 @ilge gl olows saesjlid M aS o o

Gl K | Seds amadie Tl e, e Sl l 55 and o
Lo g anlion cod & st S a0 S5elnst ool (LS
ap Jold (gl Sdte T ama 0l S0l @ ey
g b 53 0,0 Sy o)l il e lalie 4y 5l L,
9 Ma S (oo Eou Lro i (550 (slo K izmen
SySasy 5l ookl Ly oads 565 o 5501 S VY] sl S
ailosls &3l )l laoes S5 j0 00> aseid gl (Slewloe dwais
1—hop sla Soleod ulal 51 S o w2 oS ol o a8
ST aisjge K ) Lol alisls a5 sls S>) 2 — hop 4
Lo 50 09750 0 i 85 (Ablgo S ()] glad ol as
Consd & 03 (g0 JBT ) 0,85 5,085 olo K oizmen
S W3l oo O0M) Sloj i Sonmr S5 iyl el s o
S S ailan gl S slas Ao ooumslis d
00l & ied JSUgn S [YY] JulSen g Chi Zhang .ol
o=l s (0 05250 slo X 3l plaS ;o 4y a5 wSsle &l
Sledbl 3 1= hop slaaluws ulul 5 b aws oo l) Sl
Loaiins 00> 550 252 45 WS (adedeo 093 (S9i959 Job

i (gl oot ;oSN [YY] Luil L Sen g B kun
o931 ol a5 wisls sl dore Sledlbsl g0y 0,8 (55909295
1o S L) 45 5,5 5503 ol o iy
L X o o ,6- ) gl 50 0S5 el ons asle
2—=hop slaaluwn a0 K L 0g5 4z 0 dunlins
.s_,.fu’_.c le“fw}‘} L; Sl o).&.> RS d.iu‘ O,90,0
Soge ) 0yi> (550 Sl (soled Wlg cod w55
L 00 5 s o S5 sloaSils (6l g 0)3—| Cawd 4y (5280
g Funke .0l o3 1)LS ddaswe 10 09290 o5 (sloo o sl
asllas 0,50 [YO-YF] jol) 0,00 o aliws il SKan
. . . AT . e . ~
L)l $39dmes bl (AT o )6801 S5 g wisls 15
okl 0 0y8 asid gl i, S G 5 [YO] b K
A._Sl)lf_x;-ls Sewsd Bl 5 Jas g b K o bl )l SIS
b o LS oS Tie sloasioss (ol oo, o5 ol [YF] wols
LS o s s Shae aly 2815 45 o155y s

~~¥elﬁ‘_¢°

5- Additively Weighted VVoronoi Diagram

1- Delaunay Triangulation
2- Circumcircle

3- Heuristic

4- Unit Disk Graph Model
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1- Transparent Obstacle
2- Obstacle
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ABSTRACT

One of the challenging problems in wireless sensor networks is detecting and calculating the area of
holes which occur because of several reasons such as accidental death of sensors, explosion in the
environment or running out of the energy of the sensors that they all disrupt the task of monitoring wireless
sensor networks. When the sensors are distributed randomly in some places like dense forests and rugged
terrain, it is possible to detect the holes in the environment. Therefore,in this paper we aim to provide a
centralized geometric based algorithm to detect and calculate the area of the holes for a given environment.
We investigate hole detection problem for a set of sensors with-non-identical sensing radii in both cases: (i)
when there is no obstacle in the environment and (ii) when there are some polygonal obstacles in the
environment. We propose efficient algorithms for detecting holes in both cases. We calculate the amount of
holes and report the boundary edges of the holes using computational geometry approaches. The time
complexity of algorithm in case (i) is O(n log™n), and in case (ii) is O(n log’n + nm?). The results of the
simulation show that the provided algorithms exactly detect all holes in a given environment. Also, we
compare the algorithm in case (i) with one of state-of-the-art algorithms in the literature. The comparison
result shows efficiency of the proposed algorithm.area.
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