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A Method and System of Appliance Detection and Control
Using Power Consumption Measurement

MasAHITO ITO,t HISAYUKI OHMATA,t SATOSHI INOUE,*
HIROSHI SHIGENO," KEN-ICHI OKADAT and YUTAKA MATSUSHITAt

In this paper, we propose a method to detect the model, location and state of a home
electric appliance with processing its power consumption and system to control the detected
appliance. We hypothecate and verify that waveforms of current consumed by appliances are
varing according to their models. Based on the result, we define feature parameters to detect
appliances. In our system, current detector, microcomputer and transmitter are equipped in
power outlet in order to measure consumed current, calculate feature parameters and transmit
them to a home server. Feature parameters of known appliances are learned and stored in
a home server in advance. The home server compares between feature parameters of known
appliances and received feature parameters to detect the model, location and state. Appli-
ances are controlled from out of the house via the Internet and home server. The system
has flexibility to support any home appliances without adding hardware and software such as
communication interface or middleware to home appliances.
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Fig.1 Overview of system.

RERH é A \Q

HIRCAENLSER
GND

BREBEERA
02 00000000
Fig.2 Configuration of power outlet.
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Ipeak = maxi (1)
Lovg = Y _i/p (2)
Lrms =1/ Y 2/p (3)
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Fig.3 Current amplitude.
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CF = peak/I’l‘mS (4)
FF = ['rms/Iavg (5)
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Fpia = CF - FF = Ipeak/Iavg (6)
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Fig.4 Definition of timing of peaks.
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Ton = T1eng — Trevare) (8)

Fp = (Tryear = Trovare)/ (Trong = Thorar) (9)
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Fig.5 Display of cellular phone.
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Table 1 Misdetect of operation of VCR.
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Table 2 Feature parameters.

G| Tavg | Fota 0Tq | Ton | Fp
A (ms) | (ms)

oooo1 | 1034 | 1.55 0.00 | 9.20 | 0.50
00002 | 1090 | 1.54 | —0.05 | 9.25 | 0.49
00003 | 12.81 | 1.55 0.00 | 9.20 | 0.50
0ooo 4 6.64 | 1.55 0.00 | 9.25 | 0.50
0000 1 872 | 1.53 | —0.05 | 9.25 | 0.50
0000 2 7.10 | 1.55 0.00 | 9.20 | 0.50
ooooo 5.40 | 1.51 0.13 | 9.25 | 0.55
0000 9.49 | 3.20 2.55 | 5.90 | 0.87
oooo 1 0.22 | 6.33 | —0.82 | 1.45 | 0.28
oooo 2 025 | 7.14 | —0.64 | 2.15 | 0.54
00oo 3 0.15 | 7.75 | —0.95 | 1.30 | 0.29
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Fig.8 Temporal transition of detection ratio.
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