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Abstract 
Nonlinear dimensionality reduction (NDR) mapping aims to transform observations to images in an embedding low-dimensional manifold from the original high-dimensional space. NDR mapping is feasible for data visualization and emulating cortex-like mapping. Locally nonlinear embedding (LNE) extends linear relations among high-dimensional observations to nonlinear constraints of distance preservation for NDR mapping. This work introduces LNE-based NDR mapping for processing MFCCs (Mel-Frequency Cepstral Coefficients) information of bluetooth stethoscopic heart sounds. Neural organization, unsupervised learning and LNE transformation are introduced for NDR mapping. Graph-organized neural modules are trained subject to given training observations. Each module contains a receptive field and 2K+1 Adalines, respectively referring to a cluster centroid and internal representations of a PCA-based bounded support within an intermediate subspace in dimension K[image: ]. A neural module activates to indicate the membership of an input to a correspondent cluster support. Graph edges or lateral interconnections of organizing neural modules are adaptable, mainly maintaining neighboring relations of distributed cluster supports and secondary receptive fields required for calculating distance or minimal path distance between centroids of two neighboring or unconnected cluster supports. Distances among all centroids set constraints of characterizing a large scale LNE transformation that is resolved by the Levenberg-Marquardt algorithm for inducing transformed images of all centroids, equivalently posterior weights. Massive testing observations can be transformed in parallel way for real time analysis. Every testing observation belongs to one cluster support and its distances to centroids of surrounding cluster supports pose constraints of an individual LNE transformation, whose solution represents the transformed image. Testing observations are transformed without reserving training observations. Numerical experiments show the presented approach effective for NDR mapping and visualization of 12-dimensional MFCCs features of bluetooth stethoscopic heart sounds, including both normal and murmur cases.
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Figure A. Original data and centroids.

B. Lateral interconnections among centroids and
correspondent cluster supports.

C. Transformed images of original data.
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