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Abstract: Introducing photovoltaic systems and storage batteries into a house is widely used along with the
popularization of HEMS. Several studies propose methods of efficient utilization with considering electric power
purchase/selling. But, methods for prediction electric power consumption in a house is insufficient. This study
builds a sensor network that is easily installable into house, and predicts power consumption by using
reinforcement learning using data of the sensor network.
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Figure 1  Structure of sensor network.
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Implementation of sensor network.
1 KRB

BUH Ry PT—=IDRAM, Y IAR—Fary
= — X% T % Raspberry Pi Zf#f L7-. Raspberry Pi (213 &

2016 Information Processing Society of Japan

Vo0l.2016-GN-97 No.23
Vo0l.2016-CDS-15 No.23
Vol.2016-DCC-12 No.23

2016/1/22

VYR a— AN DT —FEZITRMATIDIZ, KRR
EAEHD ToCoStick Z#fi L TuV%. F7z, Raspberry Pi
BIFICH RC V&R L TCWD. #EiL bt
TRREE, W, RE, [JEDC4FETHD.

Raspberry Pi FiZi%, Python THEEE L7=7 — X INER Y
V7 EBEIEL TS, T—ZINER T V7 N0 E K
3R

/ Python Application \

N /

Distribution
Sensor 12¢ saL
Board
Modules Sensors . Server

3 F=2IEEAZ VT b
Figure 3 A flow of collecting data.

Z b DAL Raspberry Pi 2SEENT 2 & [FIRFICEMEL
BIth 9 2720, BIRABAT 2721 CHEIMICT — % DIL
ENIHED.

2 EVHEDaI—L

BELIZE P EY 22—V ERK4IRT. BV EY 2
—/L® ZigBee WIEIT1%, HIL=a AE AHEMD TWE-Lite
DipYZf# /] L7=. TWE-Lite Dip (32 £ h~A 2 %N
L7z ZigBee i~ 2 EP2a—NLTHY, Y7 by =
TEEEMWZ D L THRAZHABIHATE S, AEITH
RARAERAEENEA L WD X TEGT 7Y
Samp_Monitor & & & A7, J§ L72. Samp_Monitor %, 5
BB TA Y —7IRENLERL, ST —F2%E
T5.

BEtEY

X 4 BrYEI 22—

Figure 4 A sensor module.



THHAL P AP FE
IPSJ SIG Technical Report

Y UBEY 2 — TR L T, IRE, REE, A
o 3 METHL. BIRICIE, A MY F o LE)
CR2032 %[ L7=. B &% 220mAh & LT, TWE-Lite
Dip &V OEEEBH | AT EM AT AT CH)
ELfT b b.

BUYE L= o HEY 2 —WE, EBREEOX;EID, A&
oY NEBEERE I AN—TE LR THRE L.

3) HEBA—4

HEEBNEBGT D200 EMRA—XIZ, HETAT
I HDOEZIAF—FHlr=y hEF—LF—F T = A D
RO pEBICER S L X3l = > b,
FHEI U 7= r BB &2 R — A7 — F 7 = A |Z Bluetooth
TEETD. =57 — T = A1 3% T W IR & E
1% LANND EL 22> b e —F (2 UDP CEET 5. ik
Lictrd Ry NU—0 CHRLNTET—F &R LITFT.

#£1 vV T—#
Table 1 Table of Sensor Data.

date device datatype value

0 1447303487 8100770C Temperature 24,029
1 1447303487 8100770GC Illuminance 133.333
2 1447303487 8100770C Human 0

3 1447303488 raspi consumed power 188

4 1447303488 raspi Temperature 24.375
5 1447303488 raspi Humidity 38.4

6 1447303488 raspi Air Pressure 1024.834
7 1447303488 raspi Illuminance 179.167
8 1447303489 8100759E Temperature 23.765
9 1447303489 8100759E Tlluminance 143.59
10 1447303489 8100759E Human 0
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Figure 6 A Recurrent Neural Network.

T — HZIIANRNC AL 21T 5 . BTk <
FToTWD K HIT, BHMIZ 0~ 1 OFPHTIT 5 D TIEAR<,
ABROREDZACITHIET D72 ETFIC 0.1 BRERKZ
Fflz 7z,

3.3 EER

2015411 AR HEML 2015412 ASHETOT—F %
RNN IZFE X, 2 A6 B 12 A 8 HDOT — X TTH|
WEOMGEAITo 7. THE S FZRED 7 Z 7 %X 517
7.



THHAL P AP FE
IPSJ SIG Technical Report

— Predicted value
Actual value

M 7 FfE & SERE
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