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ABSTRACT

In a dynamically changing time-varying network environment, the optimal moving pattern of edge devices can be
applied to distributing computing resources to edge cloud servers or deploying new edge servers in the FEC(Fog/Edge
Computing) environment. In addition, this can be used to build an environment capable of efficient computation
offloading to alleviate latency problems, which are disadvantages of cloud computing. This paper proposes an algorithm
to extract the optimal moving pattern by analyzing the moving path of multiple edge devices requiring application services
in an arbitrary spatio-temporal environment based on frequency. A comparative experiment with A* and Dijkstra
algorithms shows that the proposed algorithm uses a relatively fast execution time and less memory, and extracts a more
accurate optimal path. Furthermore, it was deduced from the comparison result with the A* algorithm that applying
weights (preference, congestion, etc.) simultaneously with frequency can increase path extraction accuracy.
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Ill, Definitions of moving object and
optimal moving pattern
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3.2, Optimal moving pattern
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4.1, Moving sequence extraction
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Fig. 1 Physical elements according to the moving path
of an AoE on spatio-temporal property network
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4 2 Frequency-based optimal moving pattern extraction
algorithm
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Input : AoE-DB, Cs (Spatial Constraint), S (Start node),
currN (Current node), D (Destination node),
max_gap (Temporal Constraint), min_sup (Threshold
of Minimum Support factor), G-Mseq (Generalized
Moving Sequence)

Qutput : Optimal Moving Pattern (OMP _list)

Procedure OPE-freq (AoE-DB, Cs, S, D, max_gap, min_sup)

Begin

PrevA = null;

// Set of historical data satisfied Cs

165
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Drt = limited Data Set (AoE-DB, Cs, S, D);

// Extraction of set of moving sequences from Drt
Dseq = SEQ_Extract (Drt, max_gap);

// Data Generalization

// Extraction of optimal moving pattern

Begin
OMP _list = null;
nextN = S;

while (nextN #D) {
add nextN to OMP _list;

Begin
subD = Sequence containing currN and
D in G-Mseq;

for each moving sequence S & subD
¢ = subset(currN, S);
if c & Cs then add c to Cs;
c.count++;
End for
Crmax_sup = 2-node sequence with
maximum support factor from Cs;
nextN = new node unconnected with
currN in Cpax sup;
Return nextN;
End
/
add D to OMP _list;
End
Return OMP _list;
End

Fig. 2 OPE_freq algorithm
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Fig. 3 Optimal moving pattern extraction process based
on frequency
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V. Experiments and results
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5.2, Performance comparison and evaluation

5.2.1. Comparison of execution time
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Fig. 4 Comparison of execution time
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Fig. 5 Comparison of the number of nodes accessed

5.2.3. Comparison of accuracy
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Comparison of accuracy
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