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Abstract

Due to the energy scarcity that the wireless sensor networks
currently face, many reliable and energy-efficient protocols have been
developed and proposed in different layers, especially in the data link
and network layers. Since these protocols address the reasons for
energy loss in one layer and neglect the treatment of energy loss in
other layers, each layer of the Transmission Control Protocol/Internet
Protocol (TCP/IP) model has its own functionality and has no control
over the other layers. Therefore, the need for a cross-layer protocol

appeared.

In this dissertation, the adaptive slotted ALOHA based p-persistent
CSMA MAC protocol for the data link layer, and the enhance energy
conservation based on residual energy and distance (EECRED)
routing protocol for the network layer were proposed to minimize the
probability of collisions , selecting the correct nodes to operate as a
router, in addition to use multi-hop techniques. The two proposals
were combined by designing a cross-layer protocol to address the
energy consumption in more than one layer at the same time.
Furthermore, the influence of static distribution and random

distribution has been studied.

A simulation models using MATLAB was used to evaluate the
performance and efficiency of the proposed protocols. The simulation
results show that the improvement rate for the proposed adaptive
slotted ALOHA based p-persistent CSMA MAC protocol was 95%,
95%, 96.88%, 99.82%, and 99.77% compared to pure ALOHA,
slotted ALOHA, p-persistent CSMA, S-MAC, and T-MAC protocols



respectively in terms of the number of alive nodes. The improvement
rate for the proposed enhance energy conservation based on residual
energy and distance was 50%, 39.76%, 50%, and 83.64% compared to
LEACH, LEACH-C, PC-LEACH, and EMRCR protocols respectively
in terms of number of alive nodes. Finally, the improvement rate for
the proposed cross-layer design was 71%, 45%, 53%, and 37%
compared to proposed EECRED, FAMACRO, FAMAROW, and
fuzzy cross-layer LEACH protocols respectively in terms of the

number of alive nodes.
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