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Estimation of Focus of Attention in Real World

and Its Applications to Human Interfaces”

Kentaro Takemura

Abstract

In this paper, methods to estimate the focus of attention and applications are
proposed. Behavior of looking reflects interests of a person, and the number of
researches on driver monitoring and human computer interaction based on the
gaze measurement technology has been increasing. The point of regard (POR)
and the focused object are estimated as a key to estimate intention of a person.
In traditional researches, the POR on the display has been measured. However
it is necessary to measure the POR in real world for expanding the application
area.

First, a method to estimate the focused object using non-contact measurement
system in real world is proposed. Then it is applied to driver monitoring, and
recognition of the objects at which the driver is looking is realized. The feasi-
bility of the system is verified through measurement experiments using an in-car
measurement system. With regard to human interfaces, a simple and intuitive
interface to control multiple devices without explicit switching operation is pro-
posed based on “What you look at is what you control” concept. The practicality
of the proposed interface is verified through experiments using an implemented
system.

Next, a method to estimate the group attention using attention-related in-

formation of multiple people is proposed. Even when there is a person who is

*Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0361016, March 24, 2006.
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looking at different point(i.e. an outlier), the results of estimation are stable, and
multiple group attentions can also be estimated. In our experiments, the focus of
attention during conversations are estimated and the feasibility of the method is
confirmed. The proposed method is applied to automated video editing. Group
attention is compared with speech information, and the practicability of auto-
mated camera work is corroborated. Furthermore group attention is estimated
online using multiple camera system.

In this research, estimating the focus of attention and applications based on
attention-related information are realized. Achievements of this research present

the possibility of gaze measurement technology

Keywords:

gaze measurement, focus of attention, driver monitoring, human interfaces, group

attention, automated video editing
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