Final Project Progress Report

Agent behavior
Every turtle has an x, y, and z coordinate, and at every time step it calculates the gravitational force exerted upon itself by every other turtle and modifies its velocity accordingly. For this week, I migrated my existing code to Netlogo 3d, which involved adding support for a z coordinate and the corresponding expansions to the trigonometry involved. I also allowed the turtles to move outside of the boundaries of the world (in a sense) - I gave them separate variables for tracking their x, y, and z coordinates, and only sync up their “actual” coordinates in the world in order to display them. If they move beyond the boundaries of the world, they become hidden, but the new variables I added can keep updating and can still be used for any physics calculations.

System behavior
Currently the physics seem to be working properly. However, one interesting thing that I noticed was that even if I set the turtles to have no initial velocity, the “center of mass” of the overall system always changes - in other words, the turtles all leave the box defined by the world and don’t return. I didn’t expect this to happen. Therefore, one of my very first next steps will be some way for the world to follow the turtles, or for the user of the model to adjust the view.

Rationale for agent rules
Currently the only rules are simply Newtonian laws of gravitation, so the rationale should be pretty self-explanatory. Another one of my steps for next week will be to figure out how the particles should interact when they come in contact.

Model output
Right now the only output is the visual representation of the particles in the world. I am considering adding graphs to represent potential vs. kinetic energy, and also want to implement a 2d version that displays “gravity wells” in 3d. These would require me to change the way I calculate the physics - rather than directly calculating every particle’s pull on every other particle, I’d probably have patches calculate their own potential energy, and in order to have particles move I’d have to calculate the potential energy gradient.

Questions
What laws should govern direct physical interactions? How can I make the world follow particles so that they don’t all just fly offscreen?

Next steps
Make the world follow particles. Add direct physical particle interactions. Improve visualization.

Model analysis
As previously mentioned, I was surprised by the fact that the particles all fly offscreen - even when they all start motionless, the system as a whole will end up developing an overall velocity. I had assumed that the center of mass of the system would remain inside the world, which ended up being false.

Advanced feature
Currently the only advanced feature I am using is NetLogo 3d. In addition to having multiple models (3d space and 2d space with gravity wells represented in 3d), I want to modify Netlogo 3d to support dynamically resizing and moving the world.
