
Design and Development of Opportunistic Large Array Networks for Smart Grid 

Communications 

The Project was aimed to design novel algorithms and mathematical models for a special kind of 

cooperative communications technique known as opportunistic large array (OLA) and to investigate its 

applicability for smart grid systems, specially smart metering. The project was divided into two main 

phases, the first being the algorithms design phase and the second was the implementations phase. A 

team of MS students and professional developers was hired at various stages of the project to complete 

different tasks. In addition, 3 final year undergraduate project teams (FYP) were also acquired that 

helped in the implementations phase of the project. 

 

Key Objectives 

 Investigate the applicability of OLA based networks, for example, smart metering networks. 

 Develop mathematical models and algorithms for smart OLA transmissions. 

 Design of interference mitigation techniques for OLA networks. 

 Implementation of OLA network using a real testbed. 

 Design and implementation of MAC layer protocols for OLA networks.  

 

Extensive testing was carried out in the project; using both the test bed and simulations along with the 

theoretical framework laid out in the project proved that OLA networks and cooperative 

communications indeed present several benefits in the context of smart metering networks and data 

acquisition infrastructures in general. The development of physical layer designs, MAC and network 

layer protocols make the project deployment ready, with only the cost of software defined radios (SDRs) 

presenting a major hurdle. 

 

In order to deploy the project, cheaper wireless transceiver devices will have to be used like the Zigbee, 

and the developed algorithms will have to be implemented using these devices. Such solutions are very 

helpful for companies like IESCO and WAPDA who anticipate the use of smart meters in houses in the 

near future. A smart sensor with the developed algorithm can be used in each device and a self-

sustained communication network can be achieved. 

 

Significant Results 

 The viability of OLA networks for smart grid communications was determined using 

theoretical as well as practical analysis tools. 

 The neighborhood area network (NAN) was identified as the key area of the smart grid 

infrastructure where the maximum benefits of OLA networks could be achieved. 

 Algorithms for efficient OLA transmissions were designed for efficient data 

transmission. 

 The said algorithms were rigorously tested in simulations and the results were 

presented in prestigious international conferences and journals. 

 The algorithms were implemented on a test bed of software defined radios (SDRs) 

obtained by the National ICT R&D fund. 

 The subsequent results from the practical tests were also published in international 

conferences. 

 A research lab was set up solely for the purpose of research in wireless 

communications. 



 A total of 8 MS students and 8 undergraduate students have graduated, who pursued 

their theses related to the project. 

 A test bed was created of the obtained radios which will be used by future 

undergraduate and graduate students for research in communications. 

 8 MS students graduated with thesis related to the project.  

 8 undergraduate students pursued their final year projects on various subjects of OLA 
networks.  

 20 conference publications and 5 journal publications were accepted in various 
international journals and conferences, which exceed the goals set at the start of the project 
by a significant margin (See application form section B5). 

 A test bed was set up in the IPT lab to facilitate future research in the field of wireless 
communications and sensor networks. 


