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Fig.l1 Schematic diagram of state transition for

an appliance
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HP 79.25 72.51 91.06 92.59
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FG 85.07 85.25 86.57 90.10
TV 88.91 88.53 92.82 94.73
FR 97.03 97.08 97.13 97.23

Dponer DW 90.79 89.95 92.43 96.66
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LA 89.25 89.65 93.50 95.71
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Non-intrusive load decomposition considering association rules of appliances’ state
XU Weifeng, HUA Jinxiu, YU Tao,LIU Qianjin, LAN Chaofan
(School of Electric Power,South China University of Technology,Guangzhou 510641, China)

Abstract: NILMD (Non-Intrusive Load Monitoring and Decomposition) is the key technology to obtain elec-
tricity consumption information of appliances. Aiming at the problem of low decomposition accuracy which
is caused because that current NILMD lacks of concerning about the electricity consumption pattern of
associated operation between different appliances and high volatility of appliances’ state,a novel load decom-
position method considering the association rules of appliances’ state is proposed. The operation state of
each appliance is extracted by affinity propagation clustering. Based on mutual information entropy, the
association rule algorithm is used to mine the association of appliances’ state. The sample weights with
association rules are adjusted and combined with kNN (k-Nearest Neighbor) algorithm to realize the state
identification. The maximum likelihood estimation is used to decompose load power. Test examples verify
the effectiveness and accuracy of the proposed method.

Key words: non-intrusive load monitoring; affinity propagation; mutual information entropy; association rule;

kNN ;maximum likelihood estimation



B 3% -

TeThThZ /Var

- U 7
200 240 280 320 360 400

E:

x107

o

(3]

IS

w

[N

[N

HINHE/W

P,=370W, Q,=31Var, F,=0.006
E Al BMRHAEFHURSHIIEE s HE
Fig. A1 Thermodynamic chart of power fluctuation for television at non-standby state

40

b

—
200- i 300 m
z So00- 4
AR (A LA
100 h
1
0 : 2“00 400 600 800 1000 1200 1‘400 OO 2‘00 1100 éOO 800 1‘000 1‘200 1‘400
? awone | ‘ ﬂ“ pree
301 it
szoof ] 2 M‘W‘ l MW‘M
: Il N = | I
WL LR D DLy = | | *
IR L SR— ) S —
0 200 400 600 - 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
TR bt
(a) 78 (b) EBHRAL
80
o — s 0 N —hEH
130+ , oo ,
Z10¢- 4 %4007 4
AL L L ,
10 2‘00 4‘00 G‘OO 8‘00 1600 1200 14100 OO 200 4‘00 6‘00 800 1600 1200 lt‘lOO
4 e/ R f S
137 60( ‘
St 4 Zug ,
M M Mo a
af | [T ] Lﬁﬂﬂ_wwﬂu UL = | “M \ 7
L L I L L L L s L L
1o 200 400 600 _ ., 800 1000 1200 1400 OO 200 : 400 600 _., 800 1000 1200 1400
RHL R
(c) FBRRAP (d) RN
0 =S — b
2400~ 4
400 4
2160 iz
w0 H | 200 ,
0 200 4‘00 600 éOO 1‘000 1200 1‘400 u0 200 4;00 6‘00 éOO 1‘000 1200 1‘400
= er MR
2400+ T w0 W ]
2 rl ] A I
LN & \
JERINRI NI IR ‘ ‘ ‘ (R |
0 200 40 600 - 1000 1200 1400 0 200 400 600 H ’%'\800 1000 1200 1400

(e) HAR=IA

& A2

(f) BRI Z

T RRER

Fig. A2 Results of load decomposition
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