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Editorial

The age of human computer interaction

Historians will refer to our time as the Age of Informa-
tion. While information is indeed important, we think that
the creative exchange of information, the interactive pro-
cess between humans and computers will be the foremost
challenge of the 21st century. Human computer interaction
(HCI) lies at the crossroads of many academic areas includ-
ing artificial intelligence, psychology, computer vision, lit-
erature, philosophy, mathematics, and sociology. It is at
the curious intersections between these areas where the true
advancements in HCI lie and someday may lead to the ulti-
mate goal of intelligent and intuitive HCI.

Humans interact with each other mainly through
speech, but also through body gestures, to emphasize a
certain part of the speech and display of emotions. As
a consequence, the new interface technologies are steadily
driving toward accommodating information exchanges
via the natural sensory modes of sight, sound, and touch.
In face-to-face exchange, humans employ these commu-
nication paths simultaneously and in combination, using
one to complement and enhance another. The exchanged
information is largely encapsulated in this natural, multi-
modal format. Typically, conversational interaction bears
a central burden in human communication, with vision,
gaze, expression, and manual gesture often contributing
critically, as well as frequently embellishing attributes
such as emotion, mood, attitude, and attentiveness. But
the roles of multiple modalities and their interplay re-
main to be quantified and scientifically understood. What
is needed is a science of human—computer communica-
tion that establishes a framework for multimodal “lan-
guage” and “dialog”, much like the framework we
have evolved for spoken exchange.

Another important aspect is the development of Hu-
man-Centered Information Systems. The most important
issue here is how to achieve synergism between man and
machine. The term “Human-Centered” is used to empha-
size the fact that although all existing information systems
were designed with human users in mind, many of them are
far from being user friendly. What can the scientific/engi-
neering community do to effect a change for the better?
Information systems are ubiquitous in all human endeav-
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ors including scientific, medical, military, transportation,
and consumer. Individual users use them for learning,
searching for information (including data mining), doing
research (including visual computing), and authoring. Mul-
tiple users (groups of users, and groups of groups of users)
use them for communication and collaboration. And either
single or multiple users use them for entertainment. An
information system consists of two components: computer
(data/knowledge base, and information processing engine),
and humans. It is the intelligent interaction between the
two that we are addressing. We aim to identify the impor-
tant research issues, and to ascertain potentially fruitful fu-
ture research directions. Furthermore, we shall discuss how
an environment can be created which is conducive to carry-
ing out such research.

The emerging idea of ambient intelligence is a new
trend in human—computer interaction. An ambient intel-
ligence environment is sensitive to the presence of people
and responsive to their needs. The environment will be
capable of greeting us when we get home, of judging
our mood and adjusting our environment to reflect it.
Such an environment is still a vision but it is one that
struck a chord in the minds of researchers around the
world and become the subject of several major industry
initiatives. Researchers argue that users will not be
merely externally using applications, but actually living
in applications. An IBM research initiative is presented
by Kleindienst et al. [3]. They use speech recognition
and computer vision to model a new generation of inter-
faces in the residential environment. Important goals are
also to be open, flexible, modular, and provide distant
access. At the ATR Media Information Sciences labora-
tories, Yamazoe et al. [9] describe a new system for
wearing the computing system. They propose a body at-
tached system to capture audio and visual information
corresponding to user experience. This data contains sig-
nificant information for recording/analyzing human
activities and can be used in a wide range of applications
such as digital diary or interaction analysis. The current
down-sizing of computers and sensory devices allows hu-
mans to wear these devices in a manner similar to
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clothes. One major direction of their research is to intel-
ligently assist humans in daily life.

In many important HCI applications such as computer
aided tutoring and learning, it is highly desirable (even
mandatory) that the response of the computer take into ac-
count the emotional or cognitive state of the human user.
Emotions are displayed by visual, vocal, and other physio-
logical means. There is a growing amount of evidence
showing that emotional skills are part of what is called
“intelligence” [1,2]. Computers today can recognize much
of what is said, and to some extent, who said it. But, they
are almost completely in the dark when it comes to how
things are said, the affective channel of information. This
is true not only in speech, but also in visual communica-
tions despite the fact that facial expressions, posture, and
gesture communicate some of the most critical informa-
tion: how people feel. Affective communication explicitly
considers how emotions can be recognized and expressed
during human—computer interaction. In most cases today,
if you take a human-human interaction, and replace one
of the humans with a computer, then the affective commu-
nication vanishes. Furthermore, it is not because people
stop communicating affect — certainly we have all seen a
person expressing anger at his machine. The problem fre-
quently arises because the computer has no ability to recog-
nize if the human is pleased, annoyed, interested, or bored.
Recognition of emotion is a key component of intelligence.
The advent of affective-aware computers are but one possi-
bility for changing the nature of communication. Sebe et al.
[5] introduce the problem of authentic facial emotion rec-
ognition, create a new authentic emotion test set, and adapt
several learning algorithms to perform automatic emotion
detection. The premise behind authentic emotion detection
is that most computer vision test sets were created using
“acted” or “faked” expressions such as “please smile for
the camera.” For many humans the “acted” smile may
be quite different than the one corresponding to an authen-
tic internal emotion of happiness. Therefore, “authentic”
test sets are needed if we are to perform representative
affective algorithm comparisons.

Understanding the situation of a human through visual
analysis is one of the core technologies in intuitive HCI
methods. Ideally, we would like the computer to under-
stand the user in the same way that another human would,
simply via visual imagery. We are working on the funda-
mental science of visually understanding humans through
extracting information automatically about the head,
hands, and other body. Visual information extraction of
the head pose is described by Wang and Sung [8]. They
present a new method for computing the head pose by
using projective invariance of the vanishing point. In addi-
tion to the information about the head orientation, they
also extract information about the dominant facial features
such as the eyes and mouth. The information contained in
the head is not limited to merely the locations of facial fea-
tures but also reveals meaningful information about the
emotional state of the person.

Beyond automatic detection of the head, it is certain
that the hands convey significant information in daily
interactions. In the work by Nickel and Stiefelhagen [4],
the images provided by a calibrated stereo-camera, color,
and disparity information are integrated into a multi-
hypotheses tracking framework in order to find the 3D
positions of the respective body parts. Based on the mo-
tion of the hands, an HMM-based approach is applied
to recognize pointing gestures. A hand pose estimation
approach is discussed by Stenger et al. [7]. Specifically,
they are able to segment the hand and extract the pose
information from cluttered scenes using a general hierar-
chical object recognition approach. Further, they present
an analysis several pertinent classifiers in the context of
hand pose detection. An augmented reality human com-
puter interface for object localization is presented by Siegl
et al. [6]. The overall goal of their work is to facilitate 3D
environment interaction by going beyond traditional 2D
tools. Their method promotes and implements the notion
of a 3D cursor which is guided by pointing within a stereo
camera visual analysis system.

Human-computer interaction is a particularly wide areca
which involves elements from diverse areas. The papers
within this special issue represent a snapshot of the state
of the art in human computer interaction with an emphasis
on intelligent interaction via computer vision and artificial
intelligence. Our hope is that in the next decade the re-
search community will have made significant strides in
the science of human—computer interaction, and that new
paradigms will emerge which will result in natural interac-
tion between humans, computers, and the environment.
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