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8.0 Conclusion 
At the onset, it was the intention of this research to develop a MAC protocol for the 
use in a special type of wireless sensor network. In the said type of network, mobile 
motes would buffer information while travelling. Once in the vicinity of a base station 
the motes would try to upload the buffered data to the base station. 

By combining two very different multiple access schemes a novel type of MAC 
protocol has been designed that would the maximize available radio resource usage. 
By combining FAMA and TDMA the designed protocol provides contention free 
access to a single mote. Although in the short term, this may result in unfair allocation 
of radio resources, it becomes apparent that in the long run each mote in the network 
is allowed fair access to the medium. 

To demonstrate the effectiveness of the developed FAMA/TDMA hybrid MAC, 
simulations were carried out and the developed MAC protocol was benchmarked 
against a pure CSMA MAC (BMAC), a CSMA/FAMA hybrid and a demand assigned 
TDMA MAC. The simulation results show that the FAMA/TDMA hybrid MAC 
significantly outperforms it’s nearest rival the CSMA/FAMA hybrid protocol, with 
throughput improvements that ranges from 0.03% for 2 motes to 6.17 % for 15 motes. 
The through improvement of the FAMA/TDMA hybrid increases with the number of 
motes in the network.In order to verify the simulation environment, the developed 
protocol was executed on real world motes and the results were verified. Due to the 
limitation of hardware resources, the number of nodes participating in a test runs was 
limited to three – i.e. one base station and two motes. 

Although the FAMA/TDMA Hybrid MAC may not be suitable for any type of 
wireless sensor network in general, for the scenario under question, it is by far the 
optimal MAC protocol. 

In the present implementation the motes detect that the base station is within range by 
periodically sampling RSSI level of the medium. This is costly in terms of energy, 
since the node has to power up it radio transceiver periodically. A further 
improvement to the MAC can be achieved by employing a radio based wake up, by 
way of a low power radio receiver to detect the existence of a base station, thereby 
drastically reduce the energy requirement of the MAC protocol. 

Additionally wireless sensor nodes were designed and implemented locally by the 
author. Although the manufactured nodes proved to work quite well in low load 
conditions, during high load conditions as demanded by the FAMA/TDMA hybrid 
MAC, the hardware failed to provide the same performance. This can be attributed to 
the use of substitute parts when constructing the radio transceiver circuit, due to the 
inability to source the required components. 

A study was also carried out on hardware and algorithms suitable for data storage on a 
mote in the above mentioned special sensor network. It was proposed that readily 
available flash memory cards such as SD or MMC be employed as non-volatile 
memory for such a system. Recommendations were also made to use an extremely 
light weight file system akin to a FIFO buffer of data blocks to store and retrieve data. 

Much insight into WSN architecture was gained by the author while working on this 
project. It is hoped that the outputs of the project benefit future research and 
development in the area of wireless sensor networks. 


