Final Project Progress Report - May 16

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 modified the model to support zooming in and out and moving the point of view, as per last week’s results. I was already tracking position in separate variables for physics calculations, because having the actual turtle coordinates be outside of the world would crash the model. So I just added a “zoom-factor” to scale between the physical position values and the actual coordinates on screen, and set the model to automatically modify this depending on whether there is a turtle near the edge of the world. I also added a function to “slide” the perspective, simply by shifting all of the turtles’ positions. I added a function to calculate where the center of mass of the total turtleset is, and on every tick the world readjusts itself so that this center of mass is always in the center. Therefore, my biggest problem from last week (the turtles flying off and being untrackable) is solved.

System behavior
Adding the zoom-factor allowed me to actually see what is going on - and currently the turtles tend to fly apart and increase the overall size of the system. I think I know why - see the model analysis.

Rationale for agent rules
Currently the only rules are simply Newtonian laws of gravitation, so the rationale should be pretty self-explanatory. Now that I have a better tracking system, my next step is going to be creating some interesting rules for how the turtles interact.

Model output
I still want to add the 3d representation of 2d gravity wells as mentioned last week - that will be my next step after creating some meaningful physical interactions. I set the model to display the zoom factor, which does give some kind of concrete measurable output to inform the user of what’s happening. I may also add certain things like average velocity of turtles, total kinetic vs. potential energy, etc.

Questions
What laws should govern direct physical interactions? What will the best way be to come up with the 3d gravity well display? Will I need to compute potential gravitational energy at every patch?

Next steps
Add direct physical particle interactions. Improve visualization. The zoom also currently looks rather jerky - I’ll experiment with having it zoom in smaller steps, or maybe even scaling the step based on how close a particle is to the edge - since my main concern is that if a particle is moving too quickly towards the edge, and the model doesn’t zoom out fast enough, it’ll hit the edge and crash everything. But this could be solved simply by reimplementing the old method where I just hid turtles that were outside the actual world boundaries.

Model analysis
Now that I can see the zoom-factor, I can make some conclusions about the performance of the model. In general, turtles seem to fly outwards and expand the system very much, which was surprising to me. This may be because they currently do not actually interact when they touch, and so instead are capable of getting arbitrarily close to each other. Since gravitational force is inversely proportional to the square of distance, if they get closer than actually should be possible, they will experience a huge force, and this may be enough to fling two turtles apart in a single tick.

Advanced feature
Currently the only advanced feature I am using is NetLogo 3d. I was originally planning on modifying Netlogo to support dynamically moving and resizing the world, but it turns out this zoom-factor feature I put in accomplishes this just fine. I need to meet with Bryan or another TA asap to figure out what I want to do now.
