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Introduction

We plan to build a DROID application that will allow users to preview the placement of 3-
D objects into a scene. The DROID’s camera and display will be used to provide a “window” into 
an augmented reality, where these virtual objects will be displayed as if they were actually in the 
scene. We will illustrate the concept by placing virtual furniture in a room, although this could be 
extended to place any 3D object in any scene. Time permitting, we would also like to allow the 
user to preview changes to wall colors as well. This would provide a powerful augmented reality 
solution useful for interior design, furniture marketing, and even historical-site education.
  
Goals
Stage 1: Furniture Placement
1a) We will develop a placement signature that indicates object placement and orientation, and 
track this marker’s position while moving the camera. We will make some assumptions about 
the range of distances and angles based on the intended use of the this application.

 
1b) We will develop a method to detect the orientation and distance of the placement signature 
and use OpenGL to place ready-made 3D models of furniture into the scene at the position and 
orientation indicated by the marker. If time permits, we will attempt to place multiple pieces of 
furniture in the same scene, requiring recognition of the differentiation between markers.

 
Stage 2: Wall Painting
2a) We will develop a wall marker and develop a method to detect its position with the DROID’s 
camera.
 
2b) We will use segmentation techniques to detect the boundaries of the selected wall. After 
segmenting the relevant areas of the wall, we will then scale the color balance of the wall to 
match that of a color selected by the user.
 
Methods
We plan to use existing OpenGL methods for 3D object handling and placement. To calculate 
the perspective projection matrix and the view matrix for the OpenGL, we need two parameters: 
the camera's focal length f and the camera orientation R. The two key unknowns f and R could 
be calculated from the coordinates of the vanishing points of two orthogonal directions on the 
reference plane in the image. Although marker-less vanishing point calculation is also feasible 
[1], we will use a marker based approach which is more robust, easier to implement, and makes 
sense within the scope of our application.
 
A typical image with our marker (a black square on white background) would look like the 



following

 
Our main work on the image processing side would include: 
1. Detecting our marker on a captured image robustly and quickly.
We plan to detect the marker basing on its unique properties. For example, it has a black, 
convex region and it sits on a white background etc.
 
2. Extracting lines from each of the two orthogonal directions on the marker.
For this step, we will try the method used in [2]. An alternative method would be edge detection, 
followed by edge chaining and line fitting as suggested in [1].
 
3. Calculate the coordinates of the two vanishing points.
A sophisticated method for vanishing point calculation would involve statistical analysis of 
straight lines and/or optimization process [1, 2]. In this application, we simplify the method to 
calculating the intersection of two parallel straight lines on our marker. This simplification would 
be sufficient given that the orientation of the lines on our marker is already well-defined.
 
4. Calculate the parameters f and R for OpenGL.
For this step, we would follow the method in [3]. 
 
If time permits, we will move on to stage 2 in our goal and implement the wall painting feature. 
This task will mainly involve wall marker detection, wall area segmentation and color adjusting.
 
Ideally, this application would be running on the DROID camera phone. However, given the time 
for this project, we plan to first implement the main algorithm in matlab and use the phone as 
a tool to capture and display the images. If time permits, we would try to implement the whole 
algorithm on a phone. If OpenGL runs quickly enough on the Android to process real-time 
augmented reality, we will default to a photo-snapshot augmentation.
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