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Abstract As the extension of smart grid in demand side, smart home energy optimization is an
important branch of smart home. Smart home energy optimization aims to optimally schedule the
home appliances to satisfy the comfort requirements and save the electricity cost. However, the
comfort requirements are closely related to the human behavior, which has great subjectivity and
uncertainty. Thus profiling the comfort requirements is one of the challenging problems. This paper
presents a smart home energy management method based on the sensors data of smart wearable
devices, which contains the human behavior analysis; updates the comfort requirements through
creating the mapping model between human behavior and the comfort requirements by neural
network; establishes the system dynamic models; and the parameters are estimated by using the
sensor network data. Finally, the smart home energy optimization is solved by model predictive
control. Based on the proposed method, the smart home platform is set up and the smart home energy
optimization systems are developed to support the smart phone. The experiment presents promising

performance on electricity cost saving and comfort improvement in four scenarios of user behaviors.

Key words smart home; energy optimization; human behavior analysis; smart wearable devices;

smart grid
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Fig. 1 The methodology of smart home energy optimization.
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Fig. 2 Human behavior analysis based on wearable devices.
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Table 1 Setting of Human Behavior Scenarios
x1 TABRERE
Scenario 1 Scenario 2 Scenario 3 Scenario 4

Time Event Time Event Time Event Time Event
09:00 Leave Home 09:00 Leave Home 09:00 Leave Home 09:00 Leave Home
16:30 Regular Event 14 .00 Accidental Event 17.30 Traffic Jam 16:30 Sports
17:00 Back Home 15:00 Back Home 20:00 Back Home 19.00 Back Home
22:00 Sleep 22:00 Sleep 22:00 Sleep 22:00 Sleep
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Table 2 TOU Electricity Price
x2 SHBEMER(GtE—MRIfEL)

Period Price/(CNY/kW « h)
00:00—07:00 0. 391
07:00—11:00 1.194
11.00—19.00 0.781
19:00— 2300 1.194
23,00—24:00 0. 391
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Fig. 5 AC Control policy in scenario 1.
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Fig. 6 The indoor air temperature in scenario 1.
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Fig. 7 AC control policy in scenario 2.
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Fig. 8 The indoor air temperature in scenario 2.
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Fig. 9 AC control policy in scenario 3.
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Fig. 10 The indoor air temperature in scenario 3.
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Fig. 11  AC control policy in scenario 4.
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Fig. 12 The indoor air temperature in scenario 4.
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Table 3 The Electricity Cost of Control Strategies

3 EBEETHABREA CNY
Policy Scenario 1 Scenario 2 Scenario 3 Scenario 4
Rule-based 3.83 4.58 3.22 3.10
MPC 3.03 3.73 2. 80 2.44
Improvement/%  20.9 22.8 13 21.3
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Table 4 The Discomfort Index in each Scenario

x4 BREBTHATFEEREY

Policy Scenario 1 Scenario 2 Scenario 3 Scenario 4
Rule-based 54.6 56.1 48.1 74.1
MPC 24 24 24 24

Improvement/ % 56.0 57.2 50.1 67.6
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