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management, this paper proposes a spatio-temporal data-driven control method for smart home service. The
method involves constructing a temporal knowledge graph for smart home and utilizing a federated learning-
based approach for smart home service management. By capturing the state of concept instances in smart
home scenarios, the temporal knowledge graph provides temporal data on environmental changes and service
statuses. Leveraging federated learning algorithms that amalgamate model parameters from various households
enables personalized model updates and predictions of smart home service statuses. Experimental results
demonstrate the method’s effectiveness in controlling smart home devices, accurately meeting user demands
with high precision and rapid convergence speed.
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Fig. 1 Overview of spatio-temporal data-driven control method for smart home service
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Fig.2 Federated learning based smart home service control method
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Table 4 Accuracy of service control in temperature scenarios

HEHIR (%)

RuNE IR pr pr— 4 AL S SFEHETIZE (%)
rule-based 46.88 22.42 17.02 49.21 33.88
local-only 61.87 50.50 56.45 67.02 58.96
global-only 67.95 78.69 64.15 74.85 71.41
AL 85.75 91.05 89.31 91.78 89.47
x5 ANEEARTHIRSEIZEHE
Table 5 Accuracy of service control in relative humidity scenarios
. HERIZR (%) N
RINEIRrS FEMEIZE (%)
FEE 1 FRE 2 FRE 4 KEE 5
rule-based 56.87 45.52 40.53 47.59 47.63
local-only 59.05 70.16 65.09 51.19 61.37
global-only 77.25 64.49 74.94 80.25 74.23
AL 89.23 84.55 86.43 87.93 87.04
R6 [TABRTHRSZERERE
Table 6 Accuracy of service control in lighting scenarios
HERIE (%)
XFEE i SFRIHERIZE (%)
FEE 1 FEE 2 FEE 4 KIE 5
rule-based 73.50 70.52 60.35 60.59 66.24
local-only 80.56 76.17 80.68 85.69 80.78
global-only 85.11 81.59 77.21 81.68 81.40
AL 95.22 94.08 95.45 93.05 94.45
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Fig. 7 Accuracy variation curve of the model with the addition of a new home in federated collaborative training
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Fig. 8 Loss function variation curve of the model with the addition of a new home in federated collaborative training
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