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ABSTRACT

The Smart plug is a device that connects between the outlet and the product at home, and it is an IoT type device
that can drive energy saving and transmit information to the outside by power on / off control function and power
measurement function. In this case, a smart plug that incorporates deep learning of intelligence technology that allows
people to learn how to think about a computer, automatically classifies a product as it operates, and automatically tests
the operating status of the washing machine by using input AC current pattern. Through this study, even if the product
does not function as IoT, it can classify product type and operation state by smart plug connection alone, so we can draw
a new paradigm of life pattern and energy saving in one family.
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Table. 1 Confusion matrix of 10 categories

1 2 3 4 5 6 7 8 9 10
1 300 0 0 0 0 0 0 0 0 0
2 0 300 0 0 0 0 0 0 0 0
3 0 0 | 300 | o 0o | o 0 o]0 0
4 0 0 0 | 300 0 0 0 0 0 0
5 0 0 0 0 300 0 0 0 0 0
6 0 0 0 0 0 300 0 0 0 0
7 0 0 0 0 0 1 299 0 0 0
8 0 0 0 0 0 0 0 300 | 0 0
9 0 0 0 0 0 0 0 0 300 0
10 0 0 0 0 0 0 0 0 0 300

Averaged recognition rage : 99.97 (2999/3000)

Table. 2 Results of 2 repeated 4-fold cross validation

Cost Acc
1-1 0.0038 | 100
1-2 0.0041 . 100
2-1 0.0032 98.36
2-2 0.0037 98.36
3-1 0.0043 99.96
3-2 0.0042 99.96
4-1 0.0029 99.96
4-2 0.0035 99.96

18] 18 99} Z+o] Full batch size 2 &H5 H A
2 Mini batch size 30020 2 &5 S w] A &7}

wre}z e 3l 9 4= 9lgle

Full batch

= L[ini bateh

» E2

k-]
Time [sec]

Fig. 9 Full batch vs. Mini batch size
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Table. 3 Confusion matrix of motion classification

1(Wash) 2(Spin)
1(Wash) 983 17
2 (Spin) 0 1000

Averaged recognitionrage : 99.15 (1983/2000)

oh5o] SR o] 715 (Weight) w7 H==7} o3
% 200070(1000x2)2] Test tlo|g| = AFHS o A5
E0] 99.15%%S #* 33} o] &= Y (Confusion
Matrix) &2 2lo] 7h5slth =% 0= 9] 3t Line FA|
SA7E E2F 17 ThEt Test Bl o] E(10007]) =, 1HI(A]
EE2h ol A 98311 A|Eh-5-2tS ARt 177 0] A
184 52hH o & Tdstel i 25 ol A= 100% 2 &
2 agretqict A AA A2 Fd2 99.15%E
HEReS o 4= qith

33, 222l MCU SxjoilMol MatE 75

SR Bhgsate] HBHEsL HEH WeightS,
MCUS| #4513 Q4 221318 A7sto] 41 A7t
Aol AE B SR BA BRI W HolbA Y
SHITE. o|u) ATt 3 49 2 HEEE Belsigic.

Table. 4 Classification types and 2 motion classification
result in MCU

Measuring Accuracy Accuracy
Product time(sec) (%, Kinds) (% Action)
1-1 | Washer—Wash 418 97 86
1-2 | Washer—Spin 639 | 100 98
2 Refrigerator 910 97 -
3 Air Conditioner 429 99 -
4 Micro Waveoven 150 99 -
5 Purifier 150 100 —
6 TV 180 98 -
7 Hair Drver 126 | 99 -
MWO - _
8 +Hair Dry 151 94
Refrigerator - _
9 +Hair Dry 161 ‘ o7
Refrigerator 5 _
10 +MWO 236 96
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