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Abstract

The Intelligent Determination Model of Audience Emotion for

Implementing Personalized Exhibition

Min Kyu Jung~ - Jaec Kyeong Kim

Recently, due to the introduction of high-tech equipment in interactive exhibits, many people’s
attention has been concentrated on Interactive exhibits that can double the exhibition effect through
the interaction with the audience. In addition, it is also possible to measure a variety of audience
reaction in the interactive exhibition. Among various audience reactions, this research uses the change
of the facial features that can be collected in an interactive exhibition space. This research develops
an artificial neural network-based prediction model to predict the response of the audience by
measuring the change of the facial features when the audience is given stimulation from the
non-excited state. To present the emotion state of the audience, this research uses a Valence-Arousal
model. So, this research suggests an overall framework composed of the following six steps. The first
step is a step of collecting data for modeling. The data was collected from people participated in the
2012 Seoul DMC Culture Open, and the collected data was used for the experiments. The second
step extracts 64 facial features from the collected data and compensates the facial feature values. The
third step generates independent and dependent variables of an artificial neural network model. The
fourth step extracts the independent variable that affects the dependent variable using the statistical
technique. The fifth step builds an artificial neural network model and performs a learning process
using train set and test set. Finally the last sixth step is to validate the prediction performance of
artificial neural network model using the validation data set. The proposed model is compared with
statistical predictive model to see whether it had better performance or not. As a result, although the
data set in this experiment had much noise, the proposed model showed better results when the model
was compared with multiple regression analysis model. If the prediction model of audience reaction
was used in the real exhibition, it will be able to provide countermeasures and services appropriate
to the audience’s reaction viewing the exhibits. Specifically, if the arousal of audience about Exhibits
is low, Action to increase arousal of the audience will be taken. For instance, we recommend the

audience another preferred contents or using a light or sound to focus on these exhibits. In other

*  This research is supported by Ministry of Culture, Sports and Tourism(MCST) and Korea Creative Content Agency(KOCCA)
in the Culture Technology(CT) Research and Development Program 2011.
** The School of Management, Kyunghee University
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words, when planning future exhibitions, planning the exhibition to satisfy various audience preferences
would be possible. And it is expected to foster a personalized environment to concentrate on the
exhibits. But, the proposed model in this research still shows the low prediction accuracy. The cause
is in some parts as follows : First, the data covers diverse visitors of real exhibitions, so it was
difficult to control the optimized experimental environment. So, the collected data has much noise,
and it would results a lower accuracy. In further research, the data collection will be conducted in
a more optimized experimental environment. The further research to increase the accuracy of the
predictions of the model will be conducted. Second, using changes of facial expression only is thought
to be not enough to extract audience emotions. If facial expression is combined with other responses,
such as the sound, audience behavior, it would result a better result.

Key Words : Emotion Determination Model, Interactive Exhibition, Valence-Arousal Model, Facial Features,
Artificial Neural Network
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