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HEMS Adaptation of the Non-Intrusive Appliance Load Monitoring
Technology Based on Current Waveform Analysis
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There has been proposed a technology called “non-intrusive appliance load monitoring” based on current waveform analysis. By
utilizing it, existing appliances with no network capability can have a way to join HEMS virtually. Since the technology uses a
learning algorithm, a good amount of training data is needed to improve the accuracy. We have developed a tool to collect the
training data. And since the technology itself does not have a communication capability to ECHONET Lite, a standard
communication protocol for HEMS, we have also prototyped a system, “CloudEL”, to adapt it to HEMS. We made and
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demonstrated a service that prevented a circuit breaker from tripping to verify the usefulness of the system.
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Figure 1 Data flow of the non-intrusive appliance load
monitoring technology.
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Figure2 Positions of a current sensor, CloudEL and the

training-data collecting tool.
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Figure 3 Behavior of the training-data collecting tool.
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count time data object on_off whp  mode

12015/4/17 15:35:16  1081000001430105FF0172028001308402AEA8 Heater ON 44712
2 2015/4/17 15:35:16  10810000026E010EF0017301800130 Toilet ON
3 2015/4/17 15:35:16  1081000003BBO10EF0017301800130 Rice Cooker ON
4 2015/4/17 15:35:16  1081000003BB010EF0017301800130 Rice Cooker ON
5 2015/4/17 15:35:16  108100000387010EF0017301800131 Refrigerator OFF
6 2015/4/17 15:35:16  10810000027B010EF0017301800130 Floor Heating ~ ON

7 2015/4/17 15:35:16  1081000001430105FF 017201800130 Healer ON
8 2015/4/17 15:35:16  108100000387010EF0017301800130 Refrigerator OFF
9 2015/4/17 15:35:16  1081000001300105FF017203800130840260CBB00142  Air Conditioner  ON 28107 Cool
10 2015/4/17 15:35:16  108100000290010EF 0017301800130 Overhead Lighting ON
11 2015/4/17 15:35:17  1081000003BB010EF0017301800131 Rice Cooker OFF
12 2015/4/17 15:35:17  108100000142010EF0017301800131 Electric Heater  OFF
13 2015/4/17 15:35:17  108100000139010EF0017301800131 Humidifier OFF

14 2015/4/17 15:35:17  1081000006020EF0017301800130 v ON
15 2015/4/17 15:35:17  1081000003B7010EF0017301800130 Refrigerator ON
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Figure 4  An example of training data.
VER S VT BB T — & W i BEOfgtr 7 v ) X
WERT DL 012228 T, HESRTHERIrORE R LIz
BNLTHTETHD.

3.2 CloudEL
EL * v b7 —7 BIZERE HERWEBERGRORDY I,
BFEBERDER > TNHO L S ICRE T REZHT -
DT I 2 L—&— [CloudEL] Z{ER% L7-. CloudEL i,
FERR D BEEAT 12 X > TR S -3 EL SR o %, EL

(©2015 Information Processing Society of Japan

Vol.2015-ITS-61 No.4
Vol.2015-CDS-13 No.4
2015/5/21
Ky hU =R T B2 L T, JEEL A EL{LT 5
AT L THD. 2OV AT KMIFEIRDBERAT DO HEMS ~D
IGHEBARE LCER L.
CloudEL OENMED WAL Z X 5 12T .
1. B2 70 FCIEEL Bt 2R 5.
2. AmazonS3 Y— NEN LS OBES T KOT — X
% JSON X CHUS 7 5.
3. Hf5 L7z JSON 7 —# & fighr L, I EL Hgs O @R
LR ER B AT 5.
4. BEERAFR, TR, BRFREEE I E D LI EL Ty
NEAERTS.
5. EL X7y NEREHER/—KFELTEL Xy hT—7
IZUDP TwAFHF ¥ AT 5.
U Eo#EET, EL % v bU—7 LTI EL #5230 ERE
R TcE Dok D.

LAN
mx»maaﬁs|| f—amﬁpcl| ELa— FEA | E Imwﬂnybu—i—
I ' ! " T
|' ni | | : |
AN TUEYSIN | : |

]
[REEZ e L= 181 ELRAFF4R b
% < P
T ) 2 WF?H}D ';l
Vi ]
; [NFoi |
CTERNG Fio .
| INFg 41 |
]
| |
| |
| |
' |
' |

5 CloudEL O#Eh{E
Figure 5 Behavior of a CloudEL.
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Figure 6 Behavior of a system to prevent a breaker from tripping.
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