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ABSTRACT

The purpose of the study is to explore the potential of wearable computing for virtual team work
and provide a guideline to choose best form of wearable computing based on job requirements.
We address issues including virtual team technology requirements, wearable computing concept,
features, form, and advantages over existing virtual team technologies in three domains: mobility,
complexity data transmission, and flexibility. Based on the two dimensions of human contract
and task complexity, the job requirements are categorized into four: nurse, mechanics, aerospace
inspector, and journalists. We suggest wearable computing design fit to each job category.
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INTRODUCTION

New technological innovation, wearable computing, is unveiling now, and the change brought by
the technology to our daily life can be compared to that by auto motor in that the technology will
eliminate limitation of place and time to access information. Thus, wearable computing is being
highlighted as a promising research area. The majority of research has been dedicated to the
development of technologies which are essential to introduce the wearable systems into our real
world. Wearable computing is anticipated to be adopted widely in all business areas and changes
the way of work in workplace. However, managerial issues of wearable computing have been
rarely explored. Although wearable computing can be applied to numerous domains, we focus on
its capability of fusing mobility, communication aid, and computing power. Such capability
exactly is what virtual team task requires.

As the geographical dispersion of company’s activities is growing and the effective
communication technology is emerging, the awareness of the virtual teams has been increasing.
The work process has not been confined to specific locality, and the projects have employed the
multinational, interdisciplinary, and multiorganizational partnership to leap the inefficiency due
to the dispersion [7][5]. However, the managerial issues which are related to technology choice
and use by the virtual teams have not been widely noticed [14]. Also fixed phone and fax, the
most used technologies in virtual teams, fail to meet the asynchronous or synchronous
manipulation requirement of virtual teaming. In addition, virtual teaming fitted technologies such
as video conferencing are used rarely [5].

The purpose of the study is to explore the potential of wearable computing for virtual team work
and provide a guideline to choose best form of wearable computing based on job requirements.
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We address issues including virtual team technology requirements, wearable computing concept,
features, form, and advantages over existing virtual team technologies.

VIRTUAL TEAM TECHNOLOGY REQUIREMENTS

Since virtual team members are dispersed geographically, the members have different
backgrounds in culture, language, organizational form, and personality [8]. Therefore,
technology tools in virtual teams are required to have capacity to send and receive the various
types of information for effective communication. However, the technology-base communication
tools such as fixed phone or fax are restricted to visual or audio information transmission only. It
is pointed out that silent behavior such as body orientation, facial expression, and eye movement
are critical factors in effective and interactive communication [20]. When virtual team members
work together, many miscommunications occur because technology cannot communicate non-
verbal cues such as body language and emotional expressions [12].

The degree of the effect of technology upon the performance of virtual teams is not certain.
Research has been dedicated to social or organizational factors more than it has been to
technology even though some studies have emphasized the importance of technologies in virtual
teams performance [14][12].

It is worth referring to the technology categorization of [5] to look over the features of virtual
team interaction technologies. They categorized the technologies for virtual teams into three
spectrums: communication, cooperation, and collaboration. They divided the technologies based
on their role and features (e.g., synchronous data exchange or real-time data manipulation
exchange).

Research has pointed that the most frequently used tools for interaction among the team
members are fixed phone and voice mail but the videoconferencing is used very rarely [14][13].

WEARABLE COMPUTING CONCEPT AND FEATURES
The Concept of Wearable Computing

Bulky form and low usage are referred to as the major drawbacks of hand-held computers and
other electronic devices because their small size and multifunction are rarely comfortable to
carry them in one’s pocket [1]. Wearable computing is designed to solve these problems and
provides new paradigm in computing systems [17]. Providing an active, virtually invisible, and
intelligent personal assistant system is the goal of wearable computing [2].

Studies present some requirements for wearable computing to be successful. These requirements
include light-weight, low energy consumption, high computational performance,
environment/activity awareness, fashionable, large memory, network connectivity, and cost
[4][19][2]. Usually, a wearable computer consists of a CPU, a battery, input devices, output
devices, wireless internet connection, and other adds-on like a Global Positioning System (GPS)
[18].
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The Features of Wearable Computing

Wearable computing has offered distinct advantages and benefits that outweigh the limitations or
difficulties involved in caring for the system [10]. Such desired features of wearable computing
are identified and presented by the researchers. [15] emphasized that wearable computing
provides portability, hands free activities, and availability in sizes and functions. [9] presented
three characteristics of wearable computing, which distinct the system from other technologies.
Users ‘wear’ the computer so they don’t need to use hands to browse information (Hands-free).
Wearability enables users to access the system anytime and anywhere (Always on). Wearable
computing can be applied to the activities of daily life (Supporting daily life). Some researchers
provide more detail and specific features of wearable computing [1].

WEARABLE COMPUTING FORMS AND APPLICATIONS

The usefulness of wearable computing is able to be measured by its form factor which includes
size, shape, and the way of wear [10]. Wearable computing is a heterogeneous system because
various devices are placed on different locations of the user’s body [2]. The form of wearable
computing could be changed depending on its function or purpose. Studies present a variety of
distinct forms of wearable computing, and these include watch form, glove form, belt form,
pocket form, general form, and bag form.

[16] argued that the efficiencies of wearable computing enable workers to save labor hours for
deployments in shipbuilding and commercial aircraft inspection. [9] suggest that one of the
promising applications of wearable computing is a navigation system since wearable computing
supports can monitor the user’s situation and motion and present situation suited information. As
it is referred to initially, a variety of practical applications of wearable computing has been
explored including fire service [3], aircraft inspection [11], the police force [6], crane service
[18], security guards, fast food outlets, maintenance work, and construction [19].

WEARABLE COMPUTING AS VIRTUAL TEAM INTERACTION TECHNOLOGY

Wearable computing provides significant advantages over other interaction technologies in
mobility, data complexity, and computing power. First, wearable computing provides team
members with mobility like cell phone, resulting in expanding the scope of activities whereas
most communication technologies used in virtual team do not. Second, wearable computing
improves the performance of virtual team by enhancing complexity data transmission. Third is
flexibility to equip many add-ons such GPS and RFID reader.

Wearable computing provides enhanced communication aid in terms of data complexity and
communication synchronization. It delivers compound and multipurpose information in mobile
through wireless area network, whereas existing electronic interaction technologies provide their
own specific, limited kinds of information. Consequently, wearable computing provides
enhanced interaction technology and improves performance of virtual team collaboration by the
feature described in ‘Always on’.
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BEST FORM OF WEARABLE COMPUTING BASED ON JOB SPECIFICATIONS

Based on the literatures and our discussion, we classify four job categories by two factors,
human contact and work complexity. A job belonging to Nurse has high human contact and low
work complexity. Workers in the job category are required to meet people frequently but their
task is relatively simple. Consequently wearable computer design for them should be fashionable
not to interrupt their moving or working whereas the required performance of computer is
relatively not so high. Thus, we think that belt typed wearable computing suggested by [1] is fit
to this job category.

A job belonging to Mechanic category has low human contact and work complexity is also low.
Workers in the category are conducting simple works using wearable computing such as data
input /output or data search. They mainly deal with machines or products not human. The
required function includes data exchange and car inspect add-on sensor. The pocket typed
wearable computing suggested by [16] is fit to this job category.

Workers in the Aerospace Inspector have low human contact and high work complexity. They
require high performance computing to inspect complicate objects such as aero spaceship or air
flight. To inspect such objects, they need wearable computers that provide powerful computing
performance, add-ons such as detectors, communication aids to transmit multimedia data, and
powerful battery. But the design has no need to be fashionable because the workers deal with
machines not human.

A job belonging to Journalist category has high human contact and work complexity. Journalists
have high human contact because they produce information from humans in most case through
interview or observation. At the same time, the job requires high performance wearable
computing because journalists keep moving to trace information sources even in the distance.
They produce, edit, and transmit multimedia data such as video in a place far from broadcasting
camp. They are required to have many add-ons for taking high density photos or special video.
The belt and general typed combined wearable computing is fit to this job category.

<Fig 1> The Job Categories and Corresponding Wearable Computing Designs
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(Simple belt) (General + Bag)
Mechanic / Grocery
store Manager Aerospace Inspector
(Pocket + belt) (Belt + general)
Low
Low Work Complexity High

5294



CONCLUSION

Emerging technologies have been creating opportunities as well as challenges to the people
especially in business. Wearable computing is being highlighted as a next generation interaction
technology. Wearable computing is anticipated to be adopted widely in all business areas and
changes the way of work in workplace. However, managerial issues of wearable computing have
been rarely explored. Although wearable computing can be applied to numerous domains, we
focus on its capability of fusing mobility, communication aid, and computing power. Such
capability exactly is what virtual team task requires.

The purpose of the study is to explore the potential of wearable computing for virtual team work
and provide a guideline to choose best form of wearable computing based on job requirements.
We address issues including virtual team technology requirements, wearable computing concept,
features, form, and advantages over existing virtual team technologies. Especially, we explore
the advantage of wearable computing in three domains: mobility, complexity data transmission,
and flexibility. The significant competitive advantage of wearable computing is come from the
convergence of the three functions. Finally, we present the form of wearable computing
depending on job requirements. Based on the two dimensions of human contract and task
complexity, the job requirements are categorized into four: nurse, mechanics, aerospace
inspector, and journalists. Job in each category has different level of human contact and job
complexity. We suggest wearable computing design fit to each job category.
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