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Abstract

This work presents the design and implementation of an
embedded augmented reality game, called MarkerMatch.
Augmented reality is a technology that directly contributes
to the game interaction experience by enhancing user’s
sense of immersion. Current research in embedded aug-
mented reality enables the creation of dedicated hardware
capable of executing augmented reality applications. This
favors the insertion of augmented reality capabilities in
small electronic devices, such as cell phones, handhelds,
head-mounted displays and even the development of new
ones. The ARCam framework was used for game develop-
ment, since it provides project designers with all the basic
infrastructure needed by the game. Some user tests show
that the tested subjects enjoyed the game experience and it
proves a point: it is possible to create an augmented reality
game completely in hardware with no software involved.

1. Introduction

Augmented Reality (AR) makes use of computer vision
algorithms in order to superimpose virtual information -
2D or 3D, textual or pictorial - onto real world scenes in
real time, enhancing user’s perception of and interaction
with the environment [4]. Nowadays, augmented reality
is applied in different fields, such as entertainment [23],
medicine [5], manufacturing and repair [4], and training
[19]. The technical challenges lie in determining, in real
time, what should be shown where and how.

Traditionally, augmented reality systems place virtual
objects in the real world using fiducial markers. Such ar-
tificial markers are used to support camera position and ori-
entation tracking by the system, and are intrusive to the
environment. Figure 1 illustrates the use of such fiducial

Figure 1. Marker based augmented reality ex-
ample

markers in order to place a virtual statue on the real table.
The concept of augmented reality is directly related to

augmenting users’ perception, specifically the users’ vi-
sion. Therefore users need to wear HMDs or similar devices
in order to obtain the information enhancement previously
mentioned. More important than that, many augmented re-
ality applications are made to provide support to users in
their daily and common activities. Therefore, there has been
an expanding tendency to seamlessly integrate daily used
equipments into common platforms with support to mo-
bility. Continuous advances in device miniaturization, al-
lied with the emergence of various wireless communication
technologies, universal plug-and-play devices and powerful
portable processing units has opened the door for research
on wearable platforms.

It’s natural the evolution of augmented reality desktop
platforms into something closer to the user. The terms mo-
bile and wearable must be considered part of such evolution,


