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• Wireless sensor networks (WSNs) have 
garnered much interest among 
researchers. 

• One of the critical applications of WSNs 
is in the detection and mitigation of 
forest fires. WSNs can be used in mobile 
ad-hoc networks to detect fires in 
forests. 

• Such networks when equipped with 
WSNs on each node can provide data 
about the environmental conditions like 
temperature, humidity, lighting 
conditions, atmospheric pressure ,etc.

• These sensor nodes use batteries as their 
primary power source and replacing the 
batteries in the nodes can be a tedious 
task.

• PV cells can be used as an efficient 
alternative to power up these sensors.

• The PV based power source can charge 
the battery and power the sensors in the 
daytime, while during the nighttime, the 
charged battery can provide the 
necessary power to the sensor network.

• However, since the terrain can be 
unpredictable with varying flora and 
fauna, it is hard to say whether the solar 
cells may receive enough sunlight to 
produce the required power.

• For this purpose, PV modules integrated 
with a silicon switch are used as they are 
durable and provide optimum results in 
different light conditions.

• This poster presentation mainly focuses 
on improving the maximum power 
transfer during shading conditions by 
using fuzzy logic.
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Concept:

• Algorithms for the silicon switch embedded PV modules 
compare the computed power and measured power for fault 
detection.

• The process to detect the failed and/or shaded PV cells to then 
optimize the configuration of the silicon switch is not very 
efficient.

• Also, the switching process to switch to the optimum 
configuration, further degrades the efficiency.

• In this presentation, we present a fuzzy logic-based technique 
for determining the optimal configuration (number of PV cells in 
series x number of PV cells in parallel) of the silicon switch 
embedded PV module.

Fig. b) Reconfigurable solar cells embedded with silicon 
switches which are controlled by Addressable Programmable 
Switches (APS) 

• Thus, based on the simulations of PV 
cells in series and parallel configuration 
we can identify which configuration is 
best for different conditions of shading 
and develop an algorithm to switch 
configurations as per requirement

• The input to the fuzzy logic includes the 
number of PV cells in series and 
parallel, the number of healthy PV cells 
in the panel, and the measurement 
value of generated power. 

• This research work will enable the 
creation of adaptable PV modules 
through machine learning (ML). 

Fig. a) Fixed solar cell module


