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Project 1: Complex Scene 

UPDATES IN REDO - Changed camera position so the horizon line cutoff doesn’t look so weird. 

     - Gave reflections to the brass bullets. 

     - Changed the final video editing so that it isn’t shortened (it looked really chopped off). 

     - Scaled up the bullets in the simulation so that collisions would work right. 

     - Changed the scale of the simulation’s runtime. 

 

***IMPORTANT ISSUE*** --- I had trouble originally with my bullets being ridiculously big in comparison with the 
grid and the units of the Houdini scene. However, when I scaled them down to a more appropriate size, the 
simulation couldn’t pick up collisions correctly, and I was getting a lot of interpenetration. I’m sure the fact that I 
scaled down an instanced object that had already been built up, and was already in a simulation, caused problems. 
In the future, I’ll remember the very important rule of building to scale from the beginning. I ended up scaling the 
bullets to a size that is probably wildly unrealistic, but it didn’t affect the render times, or even the playback speed 
so I thought I would be okay. 

 

Objective: Use instancing or copy stamping to create a composition repeating the same piece of geometry several 
times. 

My Concept: I chose to use rigid body dynamics (RBDs) to simulate the falling and colliding of big clusters of 
ammunition. I have .22 caliber casings, .50 caliber casings, 9mm shell casings, and shotgun shells in my simulations.  

Process: 1. Create the geometry for the 4 different types of bullets. 

 2. Create another geometry node for each type of bullet, to be used as instance nodes. 

 3. Inside each instance node create a sphere object. 

4. Use “Pointsfromvolume” to add some variation to the points on the sphere, and to control things like  

 point separation. Essentially, where each one of the points inside that sphere are is where there  

 will be an instanced piece of geometry. 

5. To create the RBD network click the button “RBD point object.” This will have the user select the point  

 cloud (the sphere with scattered internal points), and the object that will be instanced at each  

 point. 

6. Now there is a Dop Network in place, and the RBD systems should be working. 

7. However, to stop objects from falling forever, there must be a ground plane. So in the “Rigid Bodies”  

 Menu, create an infinite ground plane at the origin. 



8. The rest of the process for completing RBD simulations is trial-and-error testing to see what results look  

 better than others. 

What is a Dop Network?: The Dop Network is something generated whenever a system of RBDs has been put into 
place. It is essentially the driving force telling the simulations what to do. Within the Dop Network is where the 
dynamics of things like rigid body solvers and gravity are worked out. Essentially every new Dop Network 
generates a whole new simulation. It may be necessary to have more than one Dop Network, and it may also be 
overkill. It just depends on the scenario. 

General Notes on Simulations: - Make sure that geometry in simulations is to scale. RBDs use real-world units. 

           - Keep geometry to be instanced at the origin. Don’t mess with their base position. 

           - Use basic proxy objects when doing RBD simulations to save time. (Less accurate) 

Afterthoughts on RBD simulations in regards to the ammunition tests: RBD’s are so much fun to play around with. 
With a little, simple setup we have the ability to run test after test to see how things will smash into each other or 
break apart. It’s important to not underestimate RBDs however, because they can get very time-consuming to run 
and to fail at with complex geometry. Luckily, my geometry was rendering quite quickly, and the simulations were 
rather easy to see in real time. In fact, because the RBDs were reading in my actual geometry, the bullets would do 
phenomenal things like dance on end, and roll on their beveled edges. I hope to continue this project after this 
quarter because there are still a number of tests that I could do with the bullets, and RBDs are something I enjoy 
and hope to continue playing with. 


