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Biometric information, such as facial and vocal features are critical for identifying and authenticating individuals. This is
an enabling service for smart-spaces, allowing building management agents to easily monitor ‘who is where’, anticipating
user needs and tailoring the local environment and user experiences.
Although biometric recognition, especially through the use of deep neural networks, has achieved stellar performance
with large datasets, the majority of approaches require supervised learning, that is, to be trained with tens or hundreds of
images of users in different conditions. In this talk, we motivate that this enrolment effort is unnecessary if the smart-space
has access to a wireless identifier e.g., through a smart-phone’s MAC address. By learning and refining the noisy and weak
association between a user’s smart-phone and her biometric observations, AutoTune can fine-tune a deep neural network and
tailor it to the environment, users and conditions of a particular space, e.g., lighting variability and viewing angles.
In particular, we introduce a novel soft-association technique which limits the impact of erroneous decisions taken early on
in the training process from corrupting the clusters. We also show how this zero-effort enrolment system becomes better over
time at recognizing and identifying users by increasing the inter-cluster distance and minimizing the intra-cluster distance.
Through extensive experiments of different biometrics with multiple users on different sites, we demonstrate the ability of
AutoTune to design an environment-specific, continually evolving biometric recognition system with entirely no user effort.
We believe that this framework is a step towards Mark Weiser’s vision of the third wave of computing which recedes into the
background of our physical spaces.
This talk is based on the previous work in [1–3].
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