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Abstract

This paper proposes a low cost augmented re-
ality system to be used on developments where the
applications are intended to be in first person view.
Is shown the hardware combination and an evalu-
ation on Linux and Windows environments.

1 Introduction

AR (Augmented Reality) is the registration of
a virtual content with the user’s physical world.
Most works in the AR field are relied on systems
using third person vision provided generally by
webcams, so users are not stimulated to walk or
move otherwise than manipulate the desired AR
application[6] [1] [5].

This paper presents a design that was developed
to be a wearable AR setup.

2 Hardware Setup

This prototype has a Standard USB2.0 Webcam,
a 3D webcam from Minoru1, a Nintendo Wiimote,
a Vuzix Wrap 310XL2 as a HMD(Head Mounted
Display) and a Processing Unit: Asus EeePC 1201n
3.

1http://www.minoru3d.com/
2http://www.vuzix.com/home/index.html
3http://usa.asus.com/product.aspx?P ID=sZ0sI6WqjnCHGFta

2.1 Building Process

Many projects use a safety helmet to assembly
the equipment. On this work was used two head
lupes, one to fix the cameras and other to fix the
Wiimote.

A vest was adapted to hold the netbook and to
fix the cabling. On Figure 1a is a picture of the
full mounted equipments, and on the Figure 1b is
shown a picture of how the equipment is mounted
on an user head.

Figure 1. (a) Full mounted equip-
ments. (b) The equipment mounted on
user’s head

3 Analysis

On Windows was tested the usability of the
Wiimote as whiteboard and head tracker[4],
PTAMM(Parallel Tracking and Multiple



Mapping)[2] and ARToolKit[3]. The 3D ap-
plication of the Minoru Webcam only works on
Windows, the 3D illusion is successfully achieved
with the Vuzix Wrap 310. All applications also
run on Linux, and as PTAMM is coded to Linux, it
runs much better. The 3D webcam didn’t work on
Linux as it has no 3D driver available.

On Figure 2 is possible to see an electrical and
logical connection of the equipment.

Figure 2. Electrical and logical con-
nections.

Figure 3 shows a graphic with several setups
to observe what setup uses more battery. Can be
observed that independent of the operational sys-
tem, each load on USB drives down the usage time,
and can also be seen that ARToolKit applications
requires more processing that the PTAMM, using
more battery to speed-up the processor.

4 Conclusion

This work defined a first person hardware proto-
type with three input devices: two cameras (Stan-
dard VGA and Minoru 3D) and the Wiimote in-
frared camera, a processing unit and a HMD output
device, where the cost price isn’t over a thousand
dollars, and it still is capable of handle the actual
AR applications, using both artificial and natural
markers methods to map the physical world. It was
also shown an interation possibility using the Wi-
imote at the Whiteboard application to control de
interface and the virtual content.

With this and other related works it’s possible
to see an advance in wearable AR systems, if this

Figure 3. Battery life test with some
setups.

trend continues, we can hopefully predict the com-
ing of more embedded and powerful technology
that will drive the applications to a more intuitive
and natural combination of the user, digital content
and physical world.

References

[1] B. Avery, R. T. Smith, W. Piekarski, and B. H.
Thomas. Designing Outdoor Mixed Reality Hard-
ware Systems, chapter 11. Human-Computer In-
teraction Series. Springer-Verlag London Limited,
2010.

[2] R. O. Castle, G. Klein, and D. W. Murray. Video-
rate localization in multiple maps for wearable aug-
mented reality. In Proc 12th IEEE Int Symp on
Wearable Computers, Pittsburgh PA, Sept 28 - Oct
1, 2008, pages 15–22, 2008.

[3] H. Kato and M. Billinghurst. Marker tracking and
hmd calibration for a video-based augmented reality
conferencing system. In Proceedings of the 2nd In-
ternational Workshop on Augmented Reality (IWAR
99), San Francisco, USA, Oct. 1999.

[4] J. C. Lee. Wii remote projects, 2010.
[5] S. Mann. Definition of wearable computer, 2008.
[6] W. Piekarski. Interactive 3D Modelling in Outdoor

Augmented Reality Worlds. PhD thesis, University
of South Australia, 2004.


