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Task Migration in Cooperative Vehicular Edge Computing
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ABSTRACT

With the rapid development of the Internet of Things(IoT) technology recently, multi-access edge computing(MEC) is emerged as a
next-generation technology for real-time and high-performance services. High mobility of users between MECs with limited service areas
is considered one of the issues in the MEC environment. In this paper, we consider a vehicle edge computing(VEC) environment which
has a high mobility, and propose a task migration algorithm to decide whether or not to migrate and where to migrate using DQN,
as a reinforcement learning method. The objective of the proposed algorithm is to improve the system throughput while satisfying
QoS(Quality of Service) requirements by minimizing the difference between queueing delays in vehicle edge computing servers(VECSs).
The results show that compared to other algorithms, the proposed algorithm achieves approximately 14-49% better QoS satisfaction and
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approximately 14-38% lower service blocking rate.
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Fig. 1. Vehicular Edge Computing Model
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Table 1. Deep Q-Learning Algorithm

Algorithm 1. Deep Q-learning Algorithm

Initialize main DQN Q(s,a;0) with random weights6
Initialize target DQN Q(s,a;0") with weights 6 =6
Initialize replay memory D to capacity N
for each episode do
Initialize initial state s, reward 7,
for time slot t=727...,T do
Controller acquires information about vehicles, tasks
and VECS by interacting with the environment
If the random number ¢ €:
Select action a, = argmaz,Q(s;.q,)
else:
Randomly select action «,
Execute action q, at controller, observe reward 7,
and next state s,
Store the tuple <s.a,rps,.,> in D
Randomly sample a mini-batch of tuple
{<spaprps,, >4/, from D
If episode terminates at j+1 then
Y=
else:
y;=r;+ymax,Q(s; ,a’;0")
Perform a gradient descent step on ZLoss(9) with
respect to the network parametersf, where loss
function is Loss(0) =1/J,ly;— Q(s;a;0)]* and

update 0 =0
Terminate when all the vehicles are out of VECS
end for
end for
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