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Abstract  An important application of pervasive computing is to obtain the electricity usage
information for each appliance in a household using one sensor. The key problem of this application is
current disaggregating, which is to estimate the currents of individual appliances from the total
current waveform. Existing methods to solve this problem can be classified into two classes: steady-
state estimation methods and linear disaggregating methods. Based on the steady-state load
assumption, the methods in the first class estimate the current for a running appliance using its
steady-state current waveform. These methods can avoid the interference between appliances. But the
results of these methods cannot reflect the real-time changes of the total current. The methods in the
second class reduce the dimensions of the current waveforms for a specific appliance using model
constraints or data constraints, and disaggregate the total current into the linear spaces with low
dimensions. The results of these methods can reflect the real-time change of the total current, but
similar appliances reduce the accuracy of disaggregating results. From the perspective of the Bayesian
statistics, this paper relaxes the key assumptions of the above methods as the prior of position vectors
and the prior of noises, and proposes a Bayesian current disaggregating method based these two
priors. Using the electricity usage data generated by actual appliances, we conduct several simulation
experiments to evaluate our method. The experiment results show that the accuracy of the proposed
method is higher than previous methods. Our method not only reflects the real-time change of the

total current, but also reduces the effects of similar appliances on the disaggregating results.
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Fig. 1 Two typical scenarios for household electricity

usage sensing
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Fig. 3 The data acquisition devices and the scenario
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Tablel The List of Five Appliances
1 ITHRPEANSITEENELER

. . Average Number of Standard
Appliance  Appliance . L
Power Principal Deviation
1D Name .
/W Components * /mA
Al Desktop 64. 36 3 23.98
A2 L.CD Monitor 25.24 7 18. 45
A3 Laptop A 20. 20 6 15.02
A4 Laptop B 38.39 12 101. 48
A5 Fridge 560. 50 2 603.77

* The dimension of position vectors is 128.
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Fig. 4 The curve of current amplitude versus time for five appliances
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Table 2 The Disaggregating Results for Two Appliances
R2 2AEIGETHRRIBER mA
RMSE of First Appliance RMSE of Second Appliance
Appliance 1D

Mean Linear BCD Mean Linear BCD
A1&.2 24.1 5. 65 5.2 18. 65 5.29 4.82
A1&.3 24.78 4.77 4.68 14.91 4.11 3.97
A18.4 24, 44 14. 44 9.5 101. 87 26.06 23.85
A1&.5 25.1 17.29 9.4 602.33 35.45 34.06
A28.3 18. 83 4.32 4.1 14.95 3.87 3.58
A28.4 18.48 19.79 11. 85 102. 26 29.14 24.8
A28.5 18.59 13.6 7.6 613.62 34. 64 34.15
A38.4 14.98 15.33 8.08 100. 88 26. 31 23.29
A38.5 14. 58 42.01 11. 86 603.07 50. 43 34.49
A4&.5 102. 29 45.15 30.01 601. 35 48. 17 37.49

AS YR R BRI 2 T — S Ar LU 3z g9 F2 L BCD
TR A3 L AS AR 2EI/INTET 2 Fhoy i 7 k.
T EFATIFIE 2 A AR 5 b B — A
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(c) Mean for appliance B

Fig. 5
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Table 3 The Disaggregating Results for a Special Case
x3 THEPBZFEHE2LHAENERSBER nA

RMSE of First Appliance
BCD

RMSE of Second Appliance
BCD

Mean Mean

29.70 20. 22 29. 89 20,23
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A% 22 L AR S TR /N T 3000, FRATTIE IR T it 37 5
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The result comparison for a special case

FRERI LT 2 F5 i 9 45 8 H L



X AR ZAS A5 < DU S8 el 3 20 e < R P B A2 R IR R T L 88 L U

671

ML S sl LUE 3L B2 253k A BCD Jr ik 4 iy
S5 R S AELRR 3. i e BCD 7 ik RO S5 R %
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Table 4 The Disaggregating Results for Three Appliances
R4 3THEBFIRFERIWER mA

Appliance RMSE of All Appliances

ID Mean Linear BCD
A1&.28.3 19.61 5.73 5.07
A1&.28.4 61.33 23.52 17. 60
A1&.28.5 362. 74 23.03 20.11
A1&.38.4 61. 29 22.06 16. 00
A1&.38.5 337.23 36. 20 21.51
A18.48.5 364. 44 39. 27 28.05
A2&.38.4 59. 81 23.53 17.00
A28.38.5 354.13 41. 36 22.12
A2&.48.5 328.96 44, 28 29. 32
A3&.48.5 376. 82 49. 62 28.63

3.4 EZEBIBHR
BE— P R A S B BCD Jr ik 5 A 2 2K
TIEAE 2 AR 70 9 SR OR35S R g i
T A ASHLERA S AR R YR R 3 2RI I R
iR 5 3 AR MR R AL RATIER 5 P
1A R A Y 0 i A R B0 A 9 DR 25 1 O BIAR L. AR
X g e AR SCY ) BCD J7 i3k 1 43 i 45 R AT R
BEMALTIEA 2 KI5k,
Table 5 The Disaggregating Results for More Appliances
K5 SHEFRTRRIBER mA

Appliance RMSE of All Appliances

1D Mean Linear BCD
A1&.28.38.4 53.01 23.51 16.11
A1&.28.38.5 318.75 36. 83 20.12
A18.28.48.5 304. 14 42. 20 26. 46
A18.38.48.5 302.32 42. 67 24. 80
A28.38.48.5 309. 21 48. 30 26. 27
A18.28.38.48.5 289. 16 47.38 24. 83

4 LERIE

AR SCER X B 55 G 22 FH PR TR ) 55 1) FEL IR 4 A )
A BT — A DL 0T L 3 A3 i (BCD) 5. o T[]
A B AR A A T T 0 R0 P 43 i T VR B R AR S
N4 TC vk R 2 Y 2 AR R (R B AT R i, A5 3 2
eI oA A A WL A K 2 AN g — 1)
A — RT3 38 i e KA S 54 5 0 T
5% 1 HL I 0

AR SO S 56 PR T LA A L S PR BSOHE A 1
P FLSLE X 3 il 7 e AT VRN A LL . R S
AN [ H 5 1 T BN L TR 3 T 26 AR TR Y £
IR BN R X 4000 A JE I Y L OE E
1155 . AE 200 19 3 5t b  BCD 7 15 18 43 il 45 L 1
DT LMk 53 i O v6 FAR S AL TE 5 . AR T 4Pk 43
G TE 2 MR 0 s F BRI EEILT
2.5 ~44. 400 1E 3 AR MR R T L BRI 22 %
I8 T 11. 5% ~46. 5%. Mi#l LR A Ak T 7k . 76 2 B
WO R BARIRZEBEANT 73. 5% ~94. 3%
TE 3 AR 5T MARIR 2R T 71. 3% ~
94. 5 Y6, i FEA SR 3 1) — >4 ity 175 450 o o ek 40 fi
Tk JCik I8 1T BCD J5 ik i 43 i 1% 25 L AR AL 15
EREART 30%.
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