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Abstract—This paper surveys the field of Markerless Aug-
mented Reality, specifically online and monocular. This research
field is applied by the TechPetro project that aims to define
and developed a Markerless Augmented Reality framework for
the implementation of Augmented Reality based engineering
solutions. In Markerless Augmented Reality, 3D virtual objects
are integrated into a 3D real environment in real-time. This is
achieved using the world as marker instead of fiducial markers
applied in traditional Augmented Reality systems. It discusses
major issues related to the field, such as tracking and registration,
which become much more complex. This paper also describes
the characteristics and experimental results of online monocular
Markerless Augmented Reality techniques. Future directions and
areas requiring further research are briefly discussed. This survey
provides a starting point for anyone interested in researching or
using Markerless Augmented Reality.

Index Terms—Markerless Augmented Reality, Online and
monocular techniques, Survey.

I. INTRODUCTION

This paper surveys the current state-of-the-art in Markerless
Augmented Reality, from now on named MAR throughout this
paper. It describes work performed at many different sites and
explains the issues and problems approached related to online
and monocular MAR systems. It summarizes the tradeoffs and
approaches taken so far to overcome problems and speculates
on some future directions that deserve exploration.

A survey paper does not present new research results. The
contribution comes from consolidating existing information
from many sources and publishing an extensive bibliography
of papers in this field. This paper provides a good starting
point for anyone interested in beginning research in this area.

Section 1 describes what MAR is, and contextualizes the
authors’ studies in the TechPetro project. Section 2 explains
the main techniques developed for building online monocular
MAR systems. Finally, Section 3 draws some conclusions,
highlighting thoughts regarding MAR tendencies, and describ-
ing some areas that require further work and research.
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A. Definition

MAR systems integrate 3D virtual objects into a 3D real
environment in real-time, enhancing user’s perception of and
interaction with the world. Its basic difference from marker
based AR systems is the method used to place virtual objects
in the real world. This approach is not based on the use of
traditional artificial markers that need to be placed in the world
to be tracked by the system in order to calculate their position
and orientation.

In MAR any part of the real environment may be used as a
marker that can be tracked in order to position virtual objects.
Therefore, there are no ambient intrusive markers that are
not really part of the environment. Furthermore, MAR counts
on specialized and robust trackers. Another advantage is the
possibility of extracting from the environment characteristics
information that may later be used by the MAR system.

Nonetheless, tracking and registration techniques become
more complex in MAR systems. Another disadvantage
emerges in online MAR since it presents more restrictions.

B. The TechPetro Project

MAR technology has been studied in the context of the
TechPetro project. TechPetro is a two years project, devel-
oped by the Virtual Reality and Multimedia Research Group
(GRVM) in association with CENPES Petrobras and FINEP.
In this project, engineering solutions will be developed based
on two technologies: MAR and 3D reconstruction from 2D
images. These technologies allow the automatic 3D recon-
struction of complex scenes captured from the real world,
as well as the augmentation of user’s perception through the
use of an interface that integrates in real-time 3D virtual
information into the real world scene visualized by the user.

This paper is related to TechPetro’s MAR studies. In se-
quence, MAR techniques are classified, described and com-
pared.

II. MAR TECHNIQUES

Techniques developed for MAR can be classified in two
major types: model based and Structure from Motion (SfM)
based (Figure 1). In model based techniques, knowledge about


