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Abstract Recognizing fine-grained contexts in individual houses and residents has been an important but chal-
lenging research topic. It has been studied for many years in the field of ubiquitous computing. We are studying
fine-grained context recognition affordable for general households, by integrating general-purpose image-based cog-
nitive APIs and light-weight machine learning. In our previous study, we first evaluated the recognition performance
of commercial APIs, and then developed a recognition method that uses the recognition results of the single API
as feature values. However, we found that the method could not distinguish different contexts with multiple people
such as “Eating” and “Playing games” and “General meeting”. The goal of this research is to improve the recognition
accuracy of such difficult contexts, with preserving the affordability to general households. In the proposed method,
we use multiple image-based cognitive APIs. For each API, we construct an independent recognition model using
feature values of the API. Then, the context is determined by majority voting among results of the independent
models. Compared to the popular approach with deep learning, the proposed method does not require a huge
amount of labeled data or vast computing resources. As a result, it can recognize home contexts more accurately
and economically.
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Model name Overall accuracy | Dining together | General meeting | Nobody | One-to-one meeting | Personal study | Play games | Room cleaning
Azure API - model 0.85 0.96 0.89 1.00 0.66 0.92 0.84 0.77
Watson API - model 0.80 0.89 0.67 0.82 0.80 0.94 0.80 0.71
Clarifai API - model 0.91 0.91 0.98 0.91 0.84 0.92 0.92 0.92
Imagga API - model 0.94 0.96 0.93 1.00 0.89 0.96 0.92 0.96
Paralledots API - model 0.77 0.80 0.89 0.93 0.45 0.88 0.67 0.80
Majority voting 0.98 0.96 1.00 1.00 1.00 0.96 1.00 0.96
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