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Our interest 

• To evaluate adaptive & networked 
street lighting schemes  

– Sensing and distributed 
lighting control 

• StreetlightSim  

– built on top of MiXiM 
framework and SUMO 

– Use bidirectional coupling 
module from Vehicle in 
Network Simulation (Veins) 
framework 

– No energy modelling for 
sensor nodes 

– Open-source and available at 
www.streetlightsim.ecs.soton.a
c.uk 
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Overview of StreetlightSim 
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Energy Consumption: 

𝐸𝑐𝑜𝑛𝑠(𝑛) = 𝑃𝑚𝑎𝑥 𝜑𝑛 𝑇  
 



Energy Model: Solar-powered 
Streetlights 
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𝐸𝑠𝑡𝑜𝑟𝑒𝑑 𝑛 = min 𝐸𝑐𝑎𝑝 , 𝐸𝑖𝑛𝑖𝑡 + 𝐸ℎ𝑎𝑟𝑣𝑒𝑠𝑡(𝑛) − 𝐸𝑐𝑜𝑛𝑠 𝑛  

𝐸ℎ𝑎𝑟𝑣𝑒𝑠𝑡(𝑛) =  𝛼𝑠𝑜𝑙𝑎𝑟  𝑃𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝑃𝑠𝑖𝑧𝑒  𝑃𝑠𝑜𝑙𝑎𝑟 𝑑𝑡
𝑛
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Status 

• Evaluated several lighting schemes for both grid- and solar-
powered streetlights 

• Created energy models for street lighting  

• Good to have  

– More realistic energy model for solar-powered 
streetlight, e.g. power conversion loss, energy leakage… 
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Progress 

• Evaluated several lighting schemes for both the grid- and 
solar-powered streetlights 
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