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1. Summarize the paper:

The paper describes a system for capturing a facial state with an understanding of its three dimensional shape and texture. They then provide a scheme for blending between these facial states to achieve either sooth transitions between expressions or entirely new expressions.

They achieve this by first starting with a generic 3d mesh facial model and then manually identifying corresponding feature points across camera views to refine the fit of the mesh to the shape of the actual human model. Coarser refinements can be obtained by specifying polylines instead of points. Points on the mesh that have no direct feature point are interpolated using radial basis functions across points that do have explicit feature points.

Once the mesh has been obtained, textures can then be extracted from the original camera views. They provide both view dependent and a view independent methods of texture extraction. The view dependent method blends the results of rendering twice with color information from the closest original views. The view independent method uses all the original camera views to calculate a single cylindrically mapped texture. The view independent method is also faster than the view dependent because the texture is precomputed and only rendered once. However it suffers from small errors in the projections of the original views which leads to a blurry appearance.

Blending between models is accomplished by simply linearly interpolating the vertices between model states. Blending weights can be specified globally or on smaller scales to produce unique expressions.

The results of this paper showed transitions between captured model states and newly blended states. Although the transitions gave the feel of keyframing, they produced surprisingly natural looking results. 

The same blending functions were then applied to facial models generated from a completely different human subject. The expressions produced with the model of the new human subject gave the same ‘feeling’ as the original model and looked equally natural.

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

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

I predict that this paper will have a significant impact on the field of facial animation. Although their capture techniques make the point that it is possible to produce natural looking three dimensional models of the human face, I think the major impact is its demonstration of the ease in which one can transition between these expressions and even expand the expression library by combining existing expressions. This, combined with the ability to apply transition functions to models based on an entirely different human subject gives the tools needed to abstract facial animation to a level that a director could easily relate to.

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

this paper easier to understand?

I found the paper very easy to understand and generally well written.

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, ...)

Although the paper provided an excellent overview of the process, most of the exact details would have to be intuitively figured out with the help of the references. Details such as the best choice for the generic mesh model were omitted and could probably fill another paper by themselves.

Assuming that these details could be figured out in a reasonable amount of time, I think that this work could be done as a two semester graduate independent study project. It is a complement to the good design of the system that no highly expensive equipment (such as production quality cameras) were apparently needed.

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?

The references are extensive and complete. I have not seen any papers since that would significantly improve the work they did.

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

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

This paper is fairly recent, so it will probably take another year before direct derivatives become available.

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?

The animation that they produced showing expression transitions and blending of their male model was more than adequate to illustrate the effectiveness of the system.

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?

My recommendation mostly stems from the items I mentioned in 1a. In addition, this paper is excellent for a required reading in computer animation because it gets one thinking about the possibilities of facial animation and the impact it will have on everything from movies to the face of smart computer agents.

