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Problem 

Mobile AR applications need an accurate global positioning system with a large tracking area 

GPS 
• Inaccurate 
• Only outdoors 

Inertial 
• Fast, cheap 
• Good orientation 
• Drift! 

Markers 
• No drift 
• Hassle to place 

markers correct 

SLAM 
• Special hardware 

requirements 
• Drift from mapping 

Reconstruction 
• Inaccurate outdoors 
• Slow 
• Works everywhere 

Why not use existing  ground tiles? 

 
 
 

In this paper, we propose a practical and low-cost positioning system that quickly determines the camera pose in an environment 
with pre-existing ground tiles, with the support of fiducial images. Such environment exists in many places, both indoors and 
outdoors, such as museums and parks. Our system is designed to be used on mobile devices (e.g. smartphone, tablets, etc.) with 
inexpensive cameras to fast calibrate cameras and to track the movement of a user. Contrary to other existing mobile tracking 
systems, our algorithm has minimal drift over time. 
To accomplish this, our approach, fully taking advantage of the existing rectangular tiles, labels them with markers that supports 
quick orientation determination and unique identification. Our algorithm recovers the camera pose based on the images taken of 
these marked tiles in real-time, and thus provides basis for a wide range of applications such as navigational assistance and 
augmented or virtual reality. 

Current solutions: 

 
 
 

Tile Tracker 

Frame 

Binarization 

Segmentation 

Contour Detection 

Corner Extraction 

Tile Identification 

Camera Calibration 

• Many public spaces, both indoor and outdoor, 
have square or rectangular ground tiles  
 
 
 
 
 
 
 

• Due to the regular shape of the tiles, a nice 2D grid 
is constructed 

• Drift can be reduced to a minimum 
using this grid as a map 
 

• Adding a fiducial or other  
marker allows global positioning 

• No need to encode every tile 

Early prototype running on a 
Samsung Galaxy Note 10.1 tablet 

using OpenCV for Android 

Each of these steps is explained 
in greater detail in our paper 

Abstract 


