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Abstract As the number of IoT devices increases, power management of the cluster head, which acts
as a gateway between the cluster and sink nodes in the IoT network, becomes crucial. Particularly when
the cluster head is a mobile wireless terminal, the power consumption of the IoT network must be
minimized over its lifetime. In addition, the delay of information transmission in the IoT network is one
of the primary metrics for rapid information collecting in the IoT network. In this paper, we propose
a low-power buffer management algorithm that takes into account the information transmission delay
in an IoT network. By forwarding or skipping received packets utilizing deep Q learning employed in
deep reinforcement learning methods, the suggested method is able to reduce power consumption while
decreasing transmission delay level. The proposed approach is demonstrated to reduce power
consumption and to improve delay relative to the existing buffer management technique used as a

comparison in slotted ALOHA protocol.
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[Fig. 1] A brief structure of IoT network
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[Fig. 2] Timing diagram for proposed algorithm
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Algorithm 1 DON for proposed algorithm

Initialize
for episode = 1 to N, do
for iteration = 1 to T, do
Select action @ with greedy manner
Execute action @
Observe reward 7" & next state S !

Store experience €
Proceed a gradient step

endfor
endfor
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(Table 1> Simulation parameters

Parameter Value
Number of neurons 128
Optimizer Adam [15]
Activation function ReLU
Learning rate 0.0005
Discount rate 0.98
Beacon interval 100 ms
Decision epoch 300 us
Frame duration 270 us
Number of CMs 10
Buffer size 100 frames
Balance parameter 0.1
MAC protocol slotted ALOHA with p=1/N
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