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Summary


In this paper Perlin describes a system for creating lifelike interactive characters in real time using Perlin Noise, the method that made his name famous inside the computer graphics society. The beauty of this method is that one can convey the “texture of motion” without using complex dynamics models or computationally complex constraint solvers. With Perlin’s system, animators can create organic motion quickly and interactively since it is computationally simple enough to calculate everything in real time.


The system’s bottom level kinematics are implemented using a hierarchical system in which joint structure is specified as a list of orientations. The skeleton specifications use pushes and pops to manipulate a local matrix stack in a similar fashion to Silicon Graphics GL model, and a human skeleton with 19 joints is only around 20 lines of code. Actions are constructed by varying a skeleton’s joint angles over time. Each motion then has a certain amount of coherent noise added to it so it is subtly different each time it is performed. Actions can also be driven primarily by noise. Examples are given of simple motion specifications, some with only small amounts of noise and others that are predominantly controlled with the noise functions (i.e. a persons gaze wandering around a room).


Weights are applied to each motion, and as one motion switches to another the weights are raised or lowered to create a smooth transition. Perlin also discusses other things that must be taken into account such as making sure feet are in the correct place during transitions, and assuring correct transition times. Each problem is dealt with by creating rules about how and when each action weight is to be lowered or raised.


Finally, Perlin discusses the basic constraints that must be implemented. The constraints only create a rudimentary physics model. One constraint, for example, ensures that the supporting foot is on the floor level while another  ensures the puppet with not turn her head around backwards. Each constraint is implemented with only a few lines of code, and Perlin applied less than ten in the whole system. The final product of this method is astonishingly lifelike. Perlin’s ballet dancer responds to commands in real-time, pirouetting, leaping and turning, the whole time never repeating herself exactly.

At the end of the paper Perlin discusses applying this use of noise to motion captured data, and goes on to discuss some of the problems that arise when trying this. He also discusses using this system on a distributed system, an idea that I believe eventually evolved into the Improv project.

Style Critique


This paper is well written and the ideas are clearly expressed. Enough detail is given so that someone with a background in traditional computer animation could produce something similar to Perlin’s dancer after a close reading. Interestingly, a fairly large portion of the last part of the paper is dedicated to the future prospects of this technique. This is good not only because it shows how widely applicable this sort of thing is, but it also shows that Perlin himself plans on pushing it further.  

Recommendation (4.9 out of 5)  


The idea of using noise to enhance animation is original and has the potential to create novel and amazingly organic animations. With Perlin’s method complex, high frequency motions can be created from scratch without worrying about modeling the potentially complex underlying physics. This method may take a more interactive process than other simulation methods, but since it is computationally simple it allows animators to quickly tune the noise. I strongly recommend this paper to anyone interested in producing lifelike motion, or the applications of noise to computer graphics. Noise has a virtually unlimited number of uses in the field of computer graphics and this paper does a superb job of showing how it can be used in character animation. 

