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1. Summarize the paper: 


A Muscle Model for Animating Three-Dimensional Facial Expression by Keith Waters describes an approach to facial modeling using muscular controls.  The idea behind this type of facial model, as opposed to just a simple facial mesh, is that real human faces and their animations are under muscular controls.  A benefit to using this approach is that a muscular modeling approach to facial animation is easily generalizable to different faces since the same expression on two different people will generally use the same muscles.


In this paper, it describes the facial surface as a wire mesh, with the nodes or vertices of the mesh under the control of the muscles that are attached to the mesh.  The mesh can be thought of as a set of nodes with springs interconnection adjacent ones.  There are 22 muscle groups described and modeled in the paper, however there are many more in the face.  The these muscle groups are parameterized using a Facial Action Coding System, where single or small groups of muscles are under the control of a single Action Unit parameter. 


There are two different types of muscles described in the paper.  The first type is the linear/parallel muscle type.  This muscle type pulls a node or group of nodes in a single direction.  This also causes adjacent nodes to move in that direction a distance proportional to the elasticity of the skin and the strength of the muscle contraction.  The second type of muscle described in the paper is a sphincter muscle.  This muscle works by pulling the mesh towards a single point.  

1a. Summarize the paper's contribution to computer graphics: (for a

historical paper, comment on the effect this paper had on later work)


This paper is very significant to the animation and graphics community and has since been the basis of several animation implementations.  It was the first paper to model the face the this degree of accuracy.  It has been used in movies such as Antz with very believable results.

2. Comment on the paper's exposition - how could the author have made

this paper easier to understand?


The paper’s exposition was very easy to understand, and I don’t think that there was anything that should have been added that would have the paper easier to read.  

2a. Could this work be reproduced given the paper and the references?

What would the scope of the project be? (e.g. huge development effort,

PhD thesis, undergraduate course project, weekend hack, ...)


This work could easily be reproduced give the paper and its references.  I believe that scope of such a project would be a graduate course project, since what would be required would be a facial mesh, and all the muscles working in a believable position and orientation.

3. Are the references adequate for the time when this was published?

Are there papers that have come out since that the author could have

used had they been around at the time?


I think that the references are adequate.  The author probably could have studied more on the psychology of facial expressions to make the faces more believable, but as the results show, it would probably have been unnecessary. 

3a. Describe some of the follow on papers. (don't just list papers

that cite this one, but things which are direct improvements)


I do not know of papers that followed directly out of this work, however, there have obviously been several applications that have used the ideas presented in the papers with very good results.

3b. Often, papers are submitted with videos demonstrating the

work. The paper is supposed to stand without the video. What video

demonstration would you have liked to have seen to better appreciate

the paper?


I think that a video demonstrating how the work described in the paper could be used for animation, since all the paper described was the facial model, not the animation aspect.

4. What recommendation would you have given this paper for

publication in its venue?

5 = Definitely

What recommendation would you give this paper for inclusion in a

Computer Animation reading list?

5 = Definitely (this is seminal, everyone should read it)

5. Explain your recommendation?


This work was seminal in that it was the first to describe facial animation using muscular controls.  No one previously had used this approach.  I believe that this approach might be the most accurate and generalizable of the various techniques that I have seen.

