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ABSTRACT

Technologies for home context recognition have been stud-
ied for many years in the field of ubiquitous computing.
The traditional ubiquitous computing employs ambient sensors
(e.g., temperature, humidity, presence), wearable sensors (e.g.,
accelerometer, heart rate), and indoor positioning systems. In
more recent years, the emerging deep learning allows the sys-
tem to recognize multimedia data. Since image, voice, and text
data usually contain richer information than the conventional
sensor data, it is promising to use such multimedia data for
recognizing the home contexts.

Unfortunately, however, these existing technologies are yet
far from practical use in general households, since they require
expensive resources at home. It is difficult for ordinary users
to operate and maintain proprietary systems at home on a
daily basis. One may try to recognize home contexts via image
recognition based on deep learning. However, constructing a
custom recognition model dedicated for a single house requires
a huge amount of labeled datasets and computing resources.
Thus, there is still a big gap between research and real life.

To achieve more affordable and practical home context
recognition, we present a novel technique that integrates
image-based cognitive API and light-weight machine learn-
ing. The cognitive API receives an image from an external
application, recognizes specific information within the image,
and returns the information as a set of text words called tags.
Our key idea is to use these tags as features of the image,
and apply light-weight machine learning techniques to infer
the target context. Since every image can be considered as a
document, the expensive deep learning is no more needed. We
call this idea the image-as-a-document approach.

To demonstrate the practical feasibility, we have conducted
an experiment that recognizes contexts within our laboratory.
The experimental results showed that the overall accuracy of
the recognition model was 0.929. We also present further
approach to improve the accuracy, by exploiting multiple
cognitive APIs.
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