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Abstract

Wireless sensor network (WSNs) is one of the most important and
fast growing wireless networks. However, it faces real challenges with
energy conservation. There are different reasons to consume energy such
as idle listening, overhearing, control packet overhead and collisions.
Hidden node problem is the main cause for network collisions and
heavily degrade the network performance overall. In addition, throughput
degradation and delay time to successfully send data were increased.
MAC layer is mainly responsible for accessing transmission channel, so
that with good channel access mechanism, hidden node problem could be
avoided.

This dissertation focuse on studying the effects of hidden node
problem on the WSN performance, using four different MAC protocols
(IEEE 802.11, IEEE 802.15.4, SMAC and TDMA) and six performance
metrics, Throughput, Goodput, PDR, Average delay, Residual energy,
and first and last dead node. Sixteen different scenarios were
implemented with variable network size and variable field distance to
conclude which is the best number of nodes to be used depending on a
specific field distance and performance metrics requirements.

NS2 were used as network simulator with Linux Ubuntu 18.04 as
operating system to construct and run the proposed scenarios. Each
scenario was repeated five times with same configuration and different
node dissemination to maintain the reliability of results. The results were
analyzed with graphical view. Also, the used MAC protocols results were

compared with graphical view for ease of analyzing.



Some results to mention, When field distance was (250x250 m?)
and 25 node randomly disseminated in it, IEEE 802.11 MAC protocol
gave the best throughput with (168.9074 Kbps), Goodput with (128.694
Kbps) also gave the lowest average delay with (5.99761 ms), while PDR
is shared with TDMA and SMAC protocol with (0.9998572), (1) and
(0.9559106) respectively. When field distance was (1000x1000 m?) and
number of nodes (100) TDMA protocol gave the best PDR with
(0.25111) and low rates for other protocols due to the hidden node

problem and the collisions it cause.
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