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ABSTRACT

CONNECTIVITY AND COVERAGE PRESERVING
SLEEP SCHEDULING MECHANISM WITH
PREDICTIVE COVERAGE AND MULTIPLE MODE
SELECTIONS IN WIRELESS SENSOR NETWORKS

Eyuphan Bulut
M.S. in Computer Engineering
Supervisor: Assist. Prof. Dr. Ibrahim Kérpeoglu
July, 2007

Wireless sensor networks, which consist of a large number of sensor nodes com-
municating with each other in order to sense the environment, is an emerging field
in the area of wireless networking. One of the significant objectives in the design
of these wireless networks is the efficiency of energy consumption. Since these
networks are densely deployed, sleep scheduling, which puts some sensor nodes
into sleep mode and uses only a necessary set of active nodes, is a commonly used
technique to extend the network lifetime.

A sleep scheduling algorithm should be distributed, simple, scalable and en-
ergy efficient. In this thesis, we investigate the problem of designing a sleep
scheduling algorithm which extends the network lifetime while maintaining a
user defined coverage and connectivity. We consider three basic units of a sensor
node (sensing, processing, and communication) independently and turn a unit
on whenever it is necessary. Furthermore, we analysed the expected overlap of
a node’s sensing area by its neighbors’ sensing areas and created a predictive
algorithm in the decision of a node’s status. By this way, we reduced the number
of messages for maintenance procedures. We evaluated our algorithm via simu-
lations and compared the performance of our algorithm with another distributed
algorithm which maintains both coverage and connectivity. As a result, we ob-
served that our algorithm provides a significant increase in the network lifetime
and overcomes the other algorithm in all cases.

Keywords: Wireless Sensor Networks, Sleep Scheduling, Network Lifetime, Con-
nectivity, Coverage.
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OZET

KABLOSUZ DUYUCU AGLARINDA KAPSAMA VE
BAGLANTIYI KORUYAN, TAHMIN EDILEBILEN

KAPSAMA VE BIR COK DURUM SEGMELI UYKU
DUZENLEMES]I

Eyuphan Bulut
Bilgisayar Miihendisligi, Yiiksek Lisans
Tez Yoneticisi: Assist. Prof. Dr. Ibrahim Korpeoglu
Temmuz, 2007

Cevreyi duymalk icin birbirleriyle haberlesen ¢ok sayida duyucudan olusan kablo-
suz duyucu aglari, kablosuz ag alaninda ¢igir agan bir teknolojidir. Bu kablo-
suz aglarin tasariminda en onemli amaclardan biri verimli enerji tiikketimidir.
Bu aglarda yiiksek sayida duyucu bulundugundan, bazi duyuculari uyutan ve
gerekli sayida aktif duyucu kullanan uyku diizenlemesi ag émriinii uzatan genel
bir tekniktir.

Duyucu aglari i¢in tasarlanmis bir uyku diizenleme algoritmasi dagitik, basit,
olceklenebilir ve enerji kullaniminda verimli olmalidir. Bu tezde kullanica taniml
kapsama alani ve baglanti durumunu siirdiirerek ag omriinii uzatan bu tarz bir
dagitik algoritma tasarimi sorununu inceledik. Bir duyucunun ¢ iinitesini de
ayr1 diigindiik ve her {initeyi gerekli oldugunda aktif hale getirdik. Ayrica, bir
duyucunun algi alaninin komsu duyucularin algi alanlar: ile beklenen 6rtiismesini
analiz ettik ve duyucularin durumunu karar vermede tahmin edici bir algoritma
yaptik. Bu yontem sayesinde, algoritmanin islemleri i¢in gereken mesaj sayisini
azalttik. Algoritmamiz simiilasyonlarla degerlendirdik ve performansini kapsama
ve baglantiy1 siirdiirebilen bagka bir dagitik algoritma ile karsilagtirdik. Sonug
olarak, algoritmamizin ag hayatini onemli miktarda arttirdigini ve diger algorit-
madan daha iyi sonuclar verdigini gozlemledik.

Anahtar sézciikler: Kablosuz duyucu aglari, Uyku diizenlemesi, Ag omrii,
Baglant1, Kapsama Alan1 .
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