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Improvement of a Context-aware Recommender System through
User’s Emotional State Prediction

Hyunchul Ahn*

Abstract

This study proposes a novel context-aware recommender system, which is designed to recommend the
items according to the customer’s responses to the previously recommended item. In specific, our proposed
system predicts the user's emotional state from his or her responses (such as facial expressions and
movements) to the previous recommended item, and then it recommends the items that are similar to
the previous one when his or her emotional state is estimated as positive. If the customer’s emotional
state on the previously recommended item is regarded as negative, the system recommends the items
that have characteristics opposite to the previous item.

Our proposed system consists of two sub modules-(1) emoation prediction module, and (2) responsive
recommendation module. Emotion prediction module contains the emotion prediction model that predicts
a customer’s arousal level-a physiological and psychological state of being awake or reactive to stimuli-using
the customer’s reaction data including facial expressions and body movements, which can be measured
using Microsoft's Kinect Sensor. Responsive recommendation module generates a recommendation list by
using the results from the first module-emotion prediction module. If a customer shows a high level of
arousal on the previously recommended item, the module recommends the items that are most similar
to the previous item. Otherwise, it recommends the items that are most dissimilar to the previous one.

In order to validate the performance and usefulness of the proposed recommender system, we conducted
empirical validation. In total, 30 undergraduate students participated in the experiment. We used 100 trailers
of Korean movies that had been released from 2009 to 2012 as the items for recommendation. For the
experiment, we manually constructed Korean movie trailer DB which contains the fields such as release
date, genre, director, writer, and actors. In order to check if the recommendation using customers’ responses
outperforms the recommendation using their demographic information, we compared them. The performance
of the recommendation was measured using two metrics-satisfaction and arousal levels. Experimental
results showed that the recommendation using customers’ responses (i.e. our proposed system) out-
performed the recommendation using their demographic information with statistical significance.

Keywords : Recommender System, Emotion Prediction, Valence-Arousal Model, Content-based Method,
Kinect Sensor
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