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1. Summarize the paper:

This paper extends earlier work by Mark and Ngo regarding solving spacetime constraints using behaviors to represent possible trajectories, and a genetic algorithm to find near optimal solutions.

This work is really and a refinement of the earlier paper, with improvements in the algorithm, support for input from the animator to influence the GA and its solutions, support for composite motions and most importantly, a transplant of this and earlier work to 3D.

Most of the work described in this paper fulfills the future goals listed in Mark and Ngo’s original paper, Spacetime Constraints Revisited.

1a. Summarize the paper's contribution to computer graphics: (for a historical paper, comment on the effect this paper had on later work)

The biggest contributions of this paper were in showing that the GA based S-R algorithms are viable in realistic time periods on regular workstations and that these techniques could be extended to 3D.

The descriptions of how the use of secondary variables can be used to influence solutions was fairly intuitive and very practical, but were not great leaps in constraints solution theory.

2. Comment on the paper's exposition - how could the author have made this paper easier to understand?

Going into further detail on the workings of the new algorithm in this paper, the author could have done a bit more to justify why certain changes were made. For example, why mutation became the primary means of evolutionary change while crossover was removed entirely – a rather drastic move that does not necessarily conform to notions of how GA works.

Furthermore, the description of time-based BSR motion controllers was not very thorough, and left doubts as to how this method produces the good results that it does.

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, Ph.D. thesis, undergraduate course project, weekend hack, ...)

The work described within this paper is fairly complex and best handled by someone at the graduate level. Specifically, its application to 3D is not covered very extensively, though the pros and cons of a couple of possible alternatives, such as time vs. sense variables, should give some direction in implementation.

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 mentioned by the paper seem to cover much of the background needed for this paper, with many works from evolutionary computation and programming and human simulation mentioned.

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 reviewer was able to watch the video that accompanies this paper. However, the video really did not give too much extra value to the paper. Most of the mentioned techniques and refinements, such as the use of secondary fitness variables, were fairly intuitive.

4. What recommendation would you have given this paper for publication in its venue?

(1 = Reject 2 = Doubtful 3 = Possibly Accept 4 = Probably 5 = Definitely)

4 = Definitely

What recommendation would you give for inclusion in a Computer Animation reading list?

(1 = Reject (don't bother) 2 = Doubtful 3 = Possibly Accept 4 = Probably 5 = Definitely (this is seminal, everyone should read it))

3 = Possibly

5. Explain your recommendation?
While this paper confirms and reinforces the viability of Mark and Ngo’s earlier work, it does not introduce too much that is fundamentally different. I feel its greatest contribution is its extending the GA based algorithm to 3D. However, a student who has read the original paper from which this is based will have already understood the spirit in which GA can be used in spacetime constraint problems, and unless the student is planning implementation, this paper does not reinforce too much more.

Furthermore, before refinements were made to the GA algorithm, further investigation could have been done (or should have been mentioned) regarding using alternative techniques to GA, such as the use of neural net and simulated annealing. These techniques have been used in the past with limited success, but seem more appropriate to the goals of this paper, where the animator’s notions of what good motion should look like is of great importance.

