
ABSTRACT 

This thesis focuses on the design and analysis of WSN for 

Biomedical applications using two types of standards IEEE 802.15.4 

(ZigBee) and IEEE 802.11a (Ad-hoc WiFi). In the case of IEEE 802.15.4, 

it shows the global behavior of implementing a such  network starting with 

small scale, then gradually increasing the number of nodes until it reaches 

the maximum number that can be put in the field of work with three 

topologies of star, tree and mesh, then comparing the results in terms of 

throughput, delay, and number of hops while changing the packet size to 

get the most suitable performance. In case of IEEE 802.11a based on the 

latest OFDM technology, it investigates the same parameters using chain 

topology with multiple sources. The Quality of Service technique is applied 

and studied using random distribution of nodes for the same parameters. 

The results are further promoted using theoretical analysis. 

Finally, the results show the efficiency and reliability of WSN 

through the comparison of simulated and theoretical results with practical 

results. The best performance for Zigbee network in tree topology is at 90 

nodes with a packet size of 4096 bits and PIT equals 1 sec, while for mesh 

topology is at 50 nodes with 1408 bits packet size and PIT equals 3 sec. 

Real time services can be applied to star topology with a number of nodes 

up to 230 nodes with a packet size of 2048 bits and PIT equals 2 sec where 

there is no packet dropping. In Ad-hoc WiFi network, the throughput 

decreases while the delay increases as the number of hops increases. Also 

increasing the number of sources, increases the average throughput of 

approximately 10% for each additional source. The effect of QoS on 

improving WiFi network performance increases as the number of nodes 

increases where there is an improvement in the throughput up to (62.5% 

and 7.14%) and end-to end delay up to (77% and 40%) in case of 32 and 8 

nodes respectively. 

 




