
 

ABSTRACT 

 

             With the rise of the Internet of Things (IoT), wireless mesh 

networks have gained prominence, and there are already some successful 

technologies that use low-cost, low-power wireless devices to construct 

such network topologies. Mesh Bluetooth networks enabled each node of 

the network to communicate with one another via multi-hop 

communication (many-to-many connectivity).  In recent years, Bluetooth 

low energy (BLE) has become a recent topic of research in both the 

Internet and the wireless industry.  

 In this thesis, a sample of the BLE mesh network is proposed for smart 

lighting control and evaluation of the Bluetooth extended range 

communication.  Three nodes for the ESP-32 evaluation board and nRF 

mesh application for android are used in this sample to provision and 

configure the BLE mesh nodes. These boards are programmed with the 

BLE mesh program and the results of this sample showed that the 

Bluetooth range can be extended by a factor of three, according to the 

node's deployment method. As well as network flexibility, security and 

coverage area are increased with more optional lighting control processes. 

 To make performance evaluation for such mesh networks, a BLE mesh 

network that consists of ten nodes was designed and implemented. These 

nodes which are based on the ESP-32 evaluation board are programmed by 

using the Arduino software version (1.8.13). Each node is able to send and 

receive messages by listening to the three advertising channels (37, 38, and 

39). Different message load values of 67, 128, and 255 bytes were used in 

the experimental testing and performance evaluation of the network 

transmission processes.  The obtained maximum one-hop throughput and 

latency values are (29.7526, 96.7622, and 218.0491 Kbit/sec) and (3.138, 

5.9646, and 7.3038 msec) respectively. With respect to one-hop values and 



for message load of 255 bytes, the percentage reduction in the throughput 

values are 58%, 74%, and 83% for 3, 5, and 10 hops respectively. 




