Project Description��Student: Eugene Paik��Title: Rigid Body Dynamics: A Graphical Simulation ��Background: 


Dynamics is defined as the study of the interaction between masses based on the laws of physics. The possible applications of a computer simulation in which dynamics are simulated are endless.  A working dynamics simulation would be useful to engineers who are interested in designing a building, students trying to grasp the law of conservation of momentum, or even video game programmers who want their games to be as realistic as possible.  The goal of my project was to design and program a fully functional, efficient, real-time rigid-body dynamics simulation capable of supporting convex polygons of variable shape and mass.  Because of the consistencies between two-dimensional and three-dimensional dynamics, my project focused on only the two-dimensional plane for the sake of simplicity.


Description: 


My project focused on creating an easy to use, user-interactive dynamics simulation. While the majority of the time spent on my project was spent working on the actual math behind the laws of physics, I also made sure that the UI was intuitive and simple enough to allow for easy testing and debugging. What the simulation does in itself is very simple. Every instance of the rigid body class in the simulation keeps track of its own points, mass, density, velocity, orientation, angular velocity, moment of inertia, and other essential variables. The driver class of the simulation takes all of these rigid bodies, and checks if there exists collisions with each other (using the Separating Axis Theorem). If a collision exists, the overlap is resolved before an impulse is generated that realistically acts on the two bodies.��The UI is a simple menu that is accessible by pressing space. Available options of the menu include the ability to construct polygon rigid bodies, the ability to drag bodies around, and the ability to delete bodies. Additionally, I added functions to turn on antialiasing (q), pause (esc), pull into a point (enter), and turn on gravity (home).


�Overall, I am pleased with the performance with my simulation. While it does not handle contact forces accurately (i.e. bodies resting on each other with gravity), all collisions are handled realistically with little to no slowdown in the overall simulation.�


�<!-- <h3>Visuals:</h3>Description of charts, graphs of results, diagrams of�procedures,<br>�and screenshots you are using in the project's presentation. Remember - text�is<br>not the only format for transmission of ideas and information. �<br>Here's a reference on <a�   �href="http://www.kcl.ac.uk/humanities/cch/pg/course/graphical_rep/graphmain.html">�the�graphical representation of data</a>�-->








