
Abstract

This paper presents the implementation and 
evaluation of model based markerless 3d tracking 
techniques, aiming the development of augmented 
reality applications. Recursive and non-recursive 
methods based on edge and texture information 
were contemplated, enabling object tracking in a 
wide range of scenarios. Tracking performance 
and accuracy results obtained using different 
configurations of the implemented techniques were 
compared and evaluated.

1. Introduction

Augmented Reality (ar) systems support 
the coexistence of virtual and real worlds. 
This coexistence is made possible through 
environment tracking in order to register 
synthetic elements accordingly. Optical 
tracking is often used for this purpose due to 
cost, accuracy and robustness requirements. 
Two types of optical tracking can be cited: 
marker based and markerless. Marker based 
tracking is a more well established approach for 
registration. It makes use of known patterns 
placed along the environment in order to 
perform camera pose estimation. Markerless 
tracking has received more attention from 
researchers in the latest years. Instead of using 
artificial elements such as markers, it exploits 
natural features present in the real world.

In several ar application scenarios, markerless 
tracking is mandatory or desirable [1]. An 
example of such application is an ar system for 
equipment maintenance [2]. Using markers 

for tracking the equipment presents many 
disadvantages: tracking failures can occur due 
to occlusion of markers by the user’s body and 
tools; the markers can hide important parts of 
the equipment; the equipment pose has to be 
calibrated with each marker present at the scene. 
Therefore, a markerless tracking approach is 
strongly advised in this scenario.

This paper details the development of some 
markerless 3d tracking techniques applied to ar. 
The techniques addressed in this work belong to 
the model based category of the markerless ar 
taxonomy. This taxonomy is further explained 
in Section 3. Three different markerless tracking 
methods were developed: point sampling [3], 
interest point based [4] and keypoint based [5]. 
They differ by the features of the real objects 
that are exploited for tracking purposes: point 
sampling uses edges, while interest point based 
and keypoint based use textures. They also 
differ by their tracking nature: point sampling 
and interest point based are recursive, which 
means that they use the last calculated pose as 
an estimate for the current pose; keypoint based 
is non-recursive, being capable of using just the 
information from the current frame in order to 
estimate the pose.

This paper is organized as follows. Section 
2 presents some mathematical tools that are 
recurrent when implementing markerless 3d 
tracking techniques. Section 3 explains how 
markerless 3d tracking methods for ar can be 
categorized and its main concepts. Section 4 
describes the model based techniques developed 
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