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Semi-Supervised Pseudo Relevance Vector Machine based
Activity Recognition from Acceleration Data
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The semi-supervised pseudo relevance vector machine (SSPRVM), proposed here, for probabilistic multiclass
classification takes the form of a linear combination of kernel functions associated with each of the labeled and
unlabeled points from the training set. The EM algorithm determines the model parameters by maximizing the
expectation of the joint distribution over the posterior for unlabeled data, where the joint distribution is represented
by the softmax function. Several tests for SSPRVM, together with those for the semi-supervised Gaussian mixture
and semi-supervised support vector machine models, for acceleration data obtained from human behaviors such as

“ walk,” “skip,” and “ jog” reveal its high generalization ability.
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#% 1: k-NN 12 & % confusion matrix (%)

stay walk  jog skip stUp stDown
stay 99.0 0.5 0.5 0.0 0.0 0.0
walk 3.0 80.0 0.0 0.0 11.5 5.5
jog 0.5 1.0 90.0 6.0 1.0 1.5
skip 0.0 0.0 5.0 93.5 0.5 1.0
stUp 0.0 7.5 0.0 0.0 885 4.0
stDown 0.5 4.0 0.0 0.0 8.0 87.5
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stay walk  jog skip stUp stDown
stay 97.5 2.0 0.5 0.0 0.0 0.0
walk 4.0 61.0 0.5 0.5 14.5 19.5
jog 1.5 1.5 525 220 4.0 18.0
skip 1.0 3.5 14.0 65.0 3.0 13.5
stUp 13.0 19.0 0.0 0.0 520 16.0
stDown 2.5  19.0 0.0 0.5 120 66.0
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