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Development of a privacy-aware multi-sensing data analysis system
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In_this research, we propose a design method of lifting wavelet filter

adaptive to each characteristic in order to analyze enormous signal data acquired from various kinds
of sensors at high speed. In the proposed method, a new compact deep neural network (DNN)
architecture based on lifting complex wavelets is proposed. The proposed DNN architecture (LcwtNet)
is composed of multiple layers in addition to a CNN architecture. Complex wavelet and lifting
wavelet layers are introduced as the lower layers of LcwtNet, which can reduce the number of
parameters while maintaining high performance similar to that of CNN models. In simulations, the
effectiveness of LcwtNet is demonstrated by several test results using the MNIST dataset. By virtue
of the proposed method, we can realize efficient extraction of features on the sensor device side
and development of a privacy-aware multi-sensing data analysis system.
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Filter size: 3x5

Convolution

Method #Layers #Parameters | Epochs | Test accuracy
CNN 20 x 30 x 50 75110 20 0.990

LewtNet | 20 x 30 x 50 61310 20 0.954

LewtNet | 8 x 16 x 32 34342 200 0.961
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