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Hybrid Offloading Technique Based on Auction Theory and Reinforcement
Learning in MEC Industrial IoT Environment
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ABSTRACT

Industrial Internet of Things (IloT) is an important factor in increasing production efficiency in industrial sectors, along with data
collection, exchange and analysis through large-scale connectivity. However, as traffic increases explosively due to the recent spread
of 1IoT, an allocation method that can efficiently process traffic is required. In this thesis, I propose a two-stage task offloading decision
method to increase successful task throughput in an IIoT environment. In addition, I consider a hybrid offloading system that can offload
compute-intensive tasks to a mobile edge computing server via a cellular link or to a nearby IIoT device via a Device to Device (D2D)
link. The first stage is to design an incentive mechanism to prevent devices participating in task offloading from acting selfishly and
giving difficulties in improving task throughput. Among the mechanism design, McAfee's mechanism is used to control the selfish behavior
of the devices that process the task and to increase the overall system throughput. After that, in stage 2, I propose a multi-armed bandit
(MAB)-based task offloading decision method in a non-stationary environment by considering the irregular movement of the IloT device.
Experimental results show that the proposed method can obtain better performance in terms of overall system throughput, communication
failure rate and regret compared to other existing methods.

Keywords : Mobile Edge Computing(MEC), Device-to-Device(D2D) Offloading, Industrial Internet of Things(lloT), McAfee’s Double
Auction, Multi-Armed Bandit(MAB)
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Table 1. System Parameters

System parameters Value
Number of IloT [20,100]
D2D Channel Bandwidth 5 MHz
SD Computation Capacity [0, 1] GHz
Total Time Step 5000
Learning Time Step for 50
Multi-Armed Bandit
Discount factor 0.99
o By 1
SD’s ask cost range (3, 10]
RD’s bid cost range [0, 14]
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