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Physiotherapy is a rehabilitation activity that restores physical function. Its
labor-intensive process, coupled with a severe shortage in trained healthcare providers,
have made this service increasingly inaccessible. Telehealth has emerged as an
alternative to conventional therapy, but with various limitations. Chief among them is
the model choice for the human subject. Due to the complexity of the human motor |.
system, matching the appropriate model to a particular motor task is non-trivial. To
address this problem, we propose the use of latent variable models, due to its desirable |
properties in the context of physiotherapy.

In this dissertation, we propose modifications to two latent variable models and extract
meaningful features from the modified latent spaces. The latent features represent both
motor strategies as well as feedback mechanisms. First, we introduce an aggregated
approach to muscle synergy extraction, where the group synergy set allows the direct
comparison between synergy activations. We propose and analyze three metrics to infer
some characteristics of intervention. Second, we introduce a reorganization approach to
a Gaussian Process embedding of multiple motor task performances. We formulate two
forms of augmented feedback from the reorganized latent space for facilitating
self-exercise.

The utility of the proposed metrics is demonstrated through the sit-to-stand task, an
important whole-body exercise in physiotherapy. By comparing the extracted metrics
through various natural and expert-induced conditions, we are able to gain some
insight on the expert strategy as well as build tools for providing expert-level feedback.
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