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Abstract

proposed in this paper. First, we adopt wavelet filtering processing on the bus current and remove the background

For identification and decomposition of domestic appliance load, a new feature extraction method is

current from the load transient current by periodic difference. Then S-transform is used for the transient current
after load switching to obtain an amplitude harmonic matrix. The matrix is dimensionally reduced and the
corresponding features are extracted in the row and column directions by the bidirectional two-dimensional principal
component analysis. Finally, the feature data is classified by the support vector machine. The experimental results
indicate the proposed feature extraction method has an average recognition accuracy of 99.24% and a maximum
recognition accuracy of 100% on six kinds of appliance from the BULED dataset. Especially, the proposed method
can provide better performance on differentiating the loads with similar electrical characteristics.
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Fig. 2 Current signal after 5-layer wavelet

decomposition and reconstruction
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Fig. 4 Transient current waveforms of 6 different loads

x 1 LRBEEA K

Table 1 Composition of the data set

Loads Refri_1 Refri_2 Player Printer Light Circuit
Train set 126 90 38 46 52 34
Test set 42 30 13 16 18 12
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Table 2 Average recognition accuracy with

different features (unit: %)

(disd.) (5.5) (5,8) (6,5) (6.,8) (8,5) (8,6) (8,8)
ACC 97.40 98.17 97.86 99.24 98.46 97.71 98.47
# 3 W 2DPCA T Y4348 45 (BAAL 2 Y0)

Table 3 Classification performance

with (2D)?PCA (unit: %)

Load Refri_1 Refri_2 Player Printer Light Circuit
Sensitivity 97.62 100 100 100 100 100
Specificity 100 100 100 99.13 100 100
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Table 4 Confusion matrix of load classification (unit: %)

Predicted activity type

Load
Refri_1 Refri_2 Player Printer Light Circuit

Refri_1 97.62 0 0 0 2.38 0
Refri_2 0 100 0 0 0 0
Player 0 0 100 0 0 0
Printer 0 0 0 100 0 0

Light 0 0 0 0 100 0
Circuit 0 0 0 0 0 100

F 5 A[FERFAETEFETTIE TR (04 67 1R 0 B AR
Table 5 Comparison of classification performance with different feature selection methods

Method ACC /% Sensitivity /% Specificity /% Dimension Time /s
Ref. [15] 96.18 97.33 99.33 16 0.490
Ref. [16] 96.64 94.45 99.01 100 4,710
Ref. [17] 95.42 95.93 99.08 12 0.020
Proposed 99.23 99.45 99.85 48 0.629
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