AR research and development. As
AR technology advances, it has

Usability and
Collaborative Aspects of
Augmented Reality

become increasingly accessible to
a wider public and offers promising capabilities in supporting collaborative work. For instance, the
field of tangible user interfaces is a
practical example of how AR technology can mediate collaborative
work [12], [5].
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In the design process of an AR
application, a series of questions
related to human-computer interaction (HCI) call for attention:
Who are the users and what are
their needs? How can a system be
designed to work effectively and
efficiently for these users? How is
effectiveness and efficiency meas-
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(IJHIC)—focuses on usability and
collaborative aspects of AR; specifically, it summarizes the work of
the six authors whose papers
appeared in that issue [6].

registration errors, are being
researched less, while other topics,
such as tracking and mobile outdoor devices, remain prevalent in
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prefer an AR system or an alternative tool to go about their work?
And finally, with what kind of
tasks and what kind of alternative
tools should the usability of AR

users create and communicate
meaning through their interaction
with a system [4]. Lastly, issues
related to work and collaboration
require additional investigation,
and are treated by the six papers
summarized here.

These days some topics, such as
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ured in AR applications? Do users
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These papers touch upon most of
the HCI questions and topics previously mentioned. Some papers
are more visionary and focus on
novel enabling technology for col-
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laboration, while others offer solid
empirical work, presenting experimental studies with alternative
applications. In reading some of
the studies included in the IJHCI
special issue, the reader will recognize that the topics of usability
Figure 1: Collaboration with AR technology.
The subjects wore a head-mounted display with
a small video camera attached. (With courtesy
of M. Billinghurst, D. Belcher, A. Gupta, and K.
Kiyokawa).

and collaboration are dealt with
simultaneously.

In the second paper, Kooper and
MacIntyre demonstrate how the
current World Wide Web (WWW)
will evolve over time into a RealWorld Wide Web (RWWW) [8].
The authors describe a prototype
AR system, which allows users to
interact with a 3D spatialized
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WWW-based information space.
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tem is designed to work without

number of deictic phrases spoken)
and subjective measures, in addition to more traditional performance measures. It was found that
users exhibited many of the same
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with most AR research.

the use of additional displays, the
authors indicate how handheld
devices can be used for convenient configuration and control of
the system.

behaviors in a collaborative AR

In the third paper, Menozzi, Hofer,

interface as they did in a face-to-
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what happens to users of AR
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interfere [9]. In the study, they

AR display used. The authors then

investigate the interference

describe implications of the results

between real-world and artificial

for the design of collaborative AR

information, which affects per-

interfaces and present directions

formance in completing a visual

for future research. The variety of
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conditions. A video recording of a
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driveway served as the back-
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of mobile AR systems.
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ture is the access to relevant infor-

PAPER AUTHORS

In the fifth paper, Thomas,

PAPER TITLE

1

Billinghurst, Belcher, Gupta, and Kiyokawa

Communication Behaviors in Co-located Collaborative
AR Interfaces

2

Cooper and Macintyre

Browsing the Real-World Wide Web: Maintaining Awareness of Virtual Information in an AR Information Space

3

Menozzi, Hofer, Näpflin, and Krueger

Visual Performance in Augmented Reality Systems
for Mobile Use

4

Pedersen, Buur, and Djajadiningrat

Field Design Sessions: Augmenting Whose Reality?

5

Thomas, Quirchmayr, and Piekarski

Through Walls Communication for Medical
Emergency Services

6

Wiedenmaier, Oehme, Schmidt, and Luczak

Augmented Reality (AR) for Assembly Processes
Design and Experimental Evaluation

Table 1: Articles in the IJHCI special issue
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Figure 2: To assess a current situation, the recovery doctor views the
AR information stickers placed by the paramedic as world-relative
information. Here, a prototype view of two forms of information for the
recovery doctor is shown. (With courtesy of B.H. Thomas, G.
Quirchmayr, and W. Piekarski).

Figure 3: A hybrid AR-HMD and Touch-PanelDisplay System was chosen for the AR-supported
assembly. This hybrid system makes wearing a
HMD during the entire assembly unnecessary.
The Touch-Panel-Display shows the easier
assembly steps such as those in an electronic
manual, and it is fixed to the frame for the door
assembly. (With courtesy of S. Wiedenmaier, O.
Oehme, L. Schmidt, and H. Luczak).
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mation for users in the mobile

tutorial by an expert) were exam-

environment, as well as for those

ined in order to compare them

in the advanced control room. An

with ARsembly. The results

additional advantage is the auto-

showed that the assembly times

matic recording of on-site data,

varied according to the different
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In the sixth paper, Wiedenmaier,
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Oehme, Schmidt, and Luczak

Summary

show how AR for assembly
processes can be a new kind of

The papers in the IJHCI special

computer support for a traditional
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industrial domain [14]. The article

cal AR design issues and consider-
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both (Figure 3). For this purpose,
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ed to Table 1. All of the papers
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work with a direct relevance for
industrial settings (4 and 6), one for
the electrotechnical (4) and one for
the automotive industry (6). Several
papers examine mobile computing
(2, 3, and 5) and different uses of
Web applications are highlighted in
three papers (2, 5, and 6).
Applications for the medical field
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