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Abstract  In cluster-based energy harvesting wireless sensor networks (EH-WSNs), clustering schemes considering 
harvesting power at energy harvesting nodes have been studied for reducing power consumption and prolonging network lifetime. 
However, the data collection rate would degrade in the EH-WSNs with geographical non-uniform energy-harvesting rate since 
isolated sensor nodes (SNs) increase due to concentration of cluster heads (CHs) at high energy-harvesting rate area. The EHGAF 
has been proposed to suppress the performance degradation, however, this scheme results in non-uniform residual power between 
CHs caused from equal consumed power due to no consideration of difference in the energy-harvesting rate among CHs selected 
at small areas. This non-uniform residual power leads to short network lifetime. This paper proposes a clustering control scheme 
to reduce non-uniform residual power between the CHs. In the proposed scheme, each CH controls its cluster size based on its 
estimated available consuming power so as to reduce its communication load when locating at the area with low energy-
harvesting rate. Adaptive back off window control is also proposed to suppress the contention for channel accesses.  The 
simulation results show that the proposed scheme improves the network lifetime compared with the EHGAF. 
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