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 **Abstract** ========== The FastMocap is a software developed by System's (CNRS, France) to simulate real-time a
movement of a human body with the use of a few cameras. This project aims to retrieve the movement parameters of an avatar

and to estimate their position on a flat, 2D screen to be displayed at the end of the virtual walk. The system is divided in two
main parts. The first part is responsible of the motion estimation. The motion capture system, it will be composed of two

camera located on the floor and on the ceiling to track the head and the torso of the avatar. The second part is dedicated to the
user interaction with the system. It is composed of a virtual environment and of a virtual hand to control the avatar through a
Kinect. The motion estimation part is the main of the project, we will detail each step in the following sections: - *Sensor and
frame rate*: The acquisition of the sensors will be based on a Microsoft Kinect 2. This sensor has the ability to distinguish the
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human body and the head. The second advantage of this sensor is that it is based on the time of flight principle. It is a non-
intrusive sensor. It can be deployed on a table, on a wall or even on a ceiling. - *The pipeline* This pipeline must be composed

of two steps: the segmentation and the motion estimation. The pipeline is based on the use of the OpenCV library. The first step
is the use of a Matlab code to create a segmentation mask based on the colors. The second step is the use of the OpenCV library

to create a series of points that are representative of the movement of the head and the torso. The result of the last step is a
matrix that is composed of x,y,z coordinates for each points in the space. This matrix is used to define the pose of the avatar on
a virtual environment (or the position on a flat 2D screen). - *The calibration*: This part will not be detailed in this thesis, but is
an important part of the project. During this phase, we will obtain the calibration of the sensors. Once we have the calibration,

we will use the openCV function to change the projection of the 3D space (the virtual environment) to the projection of the
camera (2D screen). The first step of this last part is the use of a software developed by the university of Toulouse 82157476af
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