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Research on energy-efficient resource allocation for
user-centric visible light communication
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Abstract: An algorithm for joint cell formation and power distribution in a visible light communication
network was proposed to maximize energy efficiency. Based on user-centric design, a novel user
clustering algorithm was proposed, and a between-within proportion clustering index was introduced
to effectively reflect the separability and compactness of user clustering, determine the optimal
clustering number, and form virtual communities by associating Access Points (APs) with clustering
users according to the proposed measurement. Under the constraint of quality of service, the joint
power distribution was solved iteratively using the Dinkelbach algorithm and dual projection sub-
gradient algorithm. The optimal power distribution scheme and APs participating in the
communication within the cell were obtained, effectively improving the energy efficiency. Simulation
results show that the proposed algorithm can significantly improve energy efficiency compared with
traditional algorithms.
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Tab.1 System parameter used for simulation
Parameter Value
Room size 12 mX12 mX3 m
LED bandwidth, B 20 MHz
Half-intensity radiation angle, ¢, 60°
FOV semi-angle of PD, ¢rov 55°
LED Lambertian emission order m 1
Optical concentrator refractive index « 1.5
PD area, A 1 em?
PD responsivity, p 0.53 A/W
The gain of optical filter, T, (¢) 1
Numbers of APs 8X8
Numbers of users 20
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