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An Implementation of Home Energy Management System
Using the Rete Algorithm on Smart Taps

Abstract: In recent years, information about a situation are easy to collect in home because sensors become
popular and varioius sensors are placed. In this environment, Home Enegry Management System (HEMS)
which controls electrical appliances based on those situation is largely expected. Currently, we have proposed
a rule-based HEMS using the Rete algorithm. In the proposed system, information about electrical appli-
ances and sensor data are distributed to “smart taps” in network to deal with a huge amount of electrical
appliances and sensors. In this paper, we explain an implementation of the proposed HEMS using the Rete
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algorithm on smart taps.
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4 N
for electrical _appliance_in_entrance e,
sensor_data_in_living_room s
if e.type = “light” and
e.status = “OFF” and
s.type = “human detection” and
s.value = TRUE
then
turn e on
N J

1 HEfla—FicksLr—1ofl

Fig. 1 An example of rule written in pseudocode
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Fig. 2 An example of Rete network
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Fig. 3 System model
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<root>
<info>
<kind>command_socket</kind>
</info>
<data>
<socket1><state>0FF</state></socket1>
</data>

</root>

B 5 flilla~r Fofl

Fig. 5 An example of control command
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<root>

<info>
<kind>notice_wattmeter</kind>
<time>20130622080000008</time>

</info>

<data>

<socket1><wh>52</wh><volt>100.913</volt><current>0.010</current><watt>0.0</watt><state>0ON</state></socketl>
<socket2><wh>0</wh><volt>100.972</volt><current>0.008</current><watt>0.0</watt><state>0N</state></socket2>
<socket3><wh>0</wh><volt>100.924</volt><current>0.020</current><watt>0.0</watt><state>0N</state></socket3>
<socket4><wh>12</wh><volt>100.951</volt><current>0.010</current><watt>0.0</watt><state>0N</state></socket4>

</data>

</root>

~

B4 BhH7T—50H

Fig. 4 An example of electric power data

~

rule :entrance_light,
[ElecAppliance, :ea,
m.location == ENTRANCE_LOCATION,
m.type == LIGHT_APPLIANCE_TYPE,
m.status == OFF_STATUS],
[SensorData, :s,
m.id == ID_FOR_TV_ON_LIVING_ROOM,
m.type == WATT_SENSOR_TYPE,
m.value > 1] do |context|
set_status(context[:eal.ip, # IP of the tap
context[:ea] .socket_id, "ON")
context[:ea] .status = ON_STATUS
modify context[:eal
\\end l/
B 6 Ruby FRick 2 L—Lofl
Fig. 6 An example of rule written in the Ruby
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