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Flexible IoT Edge Computing Model and Its Applications
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Abstract: On a large-scale [oT system based on cloud computing, problems such as increase of network load, delay in response,
invasion of privacy, are concerned in recent years. As a solution to this problem, edge computing has introduced to the IoT
systems. However, if you migrate the cloud function to the edge too much, the collected data cannot be shared between IoT
systems and this decreases the usefulness of the IoT system. In this paper, we propose a multi-agent based flexible IoT edge
computing architecture to balance global optimization by a cloud and local optimization by edges and to optimize the role of the
cloud server and the edge servers dynamically. Also, as its application examples, we introduce an energy management system
and a parking management system based on proposed edge computing system architecture to show the effectiveness of our
proposal.
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cost function:
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cost(vg, v, V) =
cost.(vs,v.) + k * cost,(vg, Ve )

; for both cloud and edge

global optimization (cloud):

min(cost.(v5,v.)) under constraints.(vs,v,)
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local optimization (edge):
min(cost,(vs,v,)) under constraints,(vg, v,)
total optimization:
min(cost,(vs, v, v,))

under constraints,(vs, v., v,)
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Table 1. Simulation Condition

Cl C2 C3 Sum
Ry [kwn] 150 290 50 490
Dy(t;) [kWh] 300 300 300 900
By(t;) [kwh] 100 200 250 550
margin [kWh] 200 100 50 350

R, : contract reduction amount of customer k

Dy(t;): power consumption of customer k at time ¢

By(t;): demand base-load lower limit of customer k at time ¢
margin:margin for reducing power consumption of customer &

Table 2. Results of Optimization

Cl1 C2 C3 RA Cost,
Ck(tj)
92 177 31 300
[kWh]
Step 1
0.39 0.65 0.39
Cost 0.00 1.43
1.43
Ck(tj)
150 100 50 300
[kWh]
Step 2
0 0.65 0
Cost 031 0.96
0.65

Cy(t;): reduction allocation amount to customer £ at time
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Fig.13. Protocol for Cloud Edge Parking System
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Fig.14. Waiting Time for Case0
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