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DISCRETE WAVELET TRANSFORM (DWT) / PRINCIPAL COMPONENT

ANALYSIS (PCA)

Wireless sensor networks (WSNs) have many limitations such as memory,
bandwidth, low-rate radio  communication, energy supply and consumption, and
computational capabilities.” These limitations can affect the sensor node ability to
detect anomalies and can-damage produce. Furthermore, the battery supply limitations
in WSNs require minimal energy consumption. Since radio communication in WSNs
consume more energy than processing and computing, computation with small
datasets is likely to consume less energy than a large dataset.

Therefore, this research is focused on incorporating the discrete wavelet
transform (DWT) and lifting wavelet transform (LWT) data compression schemes
with one-class support vector machine (OCSVM) anomaly detection.

Our first proposed algorithm (OCSVM + DWT) was compared with a
previous algorithm i.e., self-organizing map (SOM) + DWT. We found the OCSVM +
DWT can increase the efficiency of anomaly detection. For synthetic data, the

OCSVM + DWT with low-pass coefficients (LP) achieved 100% detection rate (DR)
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with marginal increase in false positive rate (FPR) when compared with all other
algorithms. For real world datasets, the OCSVM + DWT with LP coefficients
performed best by achieving nearly 100% DR although with slightly higher FPR for
datasets containing short and noise faults. These results suggest that OCSVM + DWT
(LP) algorithm is suited for short and noise faults whereas SOM + DWT (LP) is
suited for short and constant faults.

Our second proposed algorithm (OCSVM + LWT) was compared with other
variants of integration such as OCSVM + DWT and OCSVM + principal component
analysis (PCA) and OCSVM alone (with uncompressed data). For synthetic data and
real world datasets with short faults, the OCSVM + LWT performed equally well as
the OCSVM alone, OCSVM + DWT and OCSVM + PCA. For synthetic data and real
world datasets with noise and constant faults, the OCSVM + LWT [LP] and the
OCSVM + DWT [LP] gave better performance than the OCSVM alone and OCSVM
+ PCA. On the contrary the'OCSVM + LWT [HP] with high-pass coefficients and the
OCSVM + DWT [HP] gave the worst performance. It was also demonstrated that
LWT was less demanding in terms of memory requirement and computation time than
DWT. Our results therefore suggest that OCSVM + LWT was more suitable for

implementation in WSNs.
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