














Figure 4: Experiment 3 elements. The bottom right figure shows
the space ship used the others show bugs used

e Participants should keep their space ship safe from some bugs
that move across the scene and bounce off walls. They should
avoid colliding into these creatures.

e Every time that a collision takes place the users lose a life.
They have 3 lives and when they lose all of them the game is
over.

e After playing two games participants are asked to choose
which game they prefer.

4.3.3 Experiment description

The participants were asked to play two games and then to choose
which game they prefer. In one of the games the bugs are animated
following a physically based behaviour and in the other game the
bugs are animated using the cartoon-physics behaviour. One game
differs from the other in the bugs used and in the algorithm used to
animate them. Which bugs are used and which type of animation is
run first are randomly chosen each time. As in the previous one the
experiment was run three times per participant.

4.3.4 Results

The appeal of the stylisation was measured using Experiment 3.
Results indicate that users found the Cartoon physics to be signif-
icantly more appealing than the normal physics. The participants
chose the stylised animation 63% of the time, which means that the
CPS engine was chosen almost twice as often as the NPS engine.

5 Conclusions

In this paper we have studied how a simple animation principle
such as squash and stretch [Lasseter 1987] can be used to stylise
a physically based simulation and how this affects the three criteria
of: Accuracy, Attention and Appeal.

Probably the most interesting results were the ones gathered in the
accuracy test. We conclude that stretching the objects in the tra-
jectory direction can improve a participant’s precision in carrying
out a specific a task. The results indicate that stylisation can be
particularly useful in situations were the users have a more difficult
task, for example when a bare amount of information is given or
when the trajectories of the object are longer, such as in the higher
elasticity cases.

The results gathered for the attention test do not prove that the par-
ticipants’ attention can be driven by stylising the movements of the
animated objects. This was an unexpected result and it could be due
to different factors. The users might have been too concentrated in
the task omitting other details in the scene. When a ball shows a
word, other balls simultaneously show a word in the other view-
ports. We think that the participants mainly focus their attention in
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the viewports which are in the centre of the screen.

In this set of experiments we have also discovered that stylisation
has an important effect on the animation’s appeal. From the results
previously detailed, it can be concluded that cartoon physics could
be a useful technique to increase the appeal of many applications
and can also help the user to perform certain tasks.

6 Future work

We have found that for some applications, it can be worthwhile to
incorporate the squash and stretch principle. As future work we
plan to add other principles of animation as outlined by Lasseter
[1987] to interactive stylised physics simulations and evaluate their
effect on the user using our threee criteria. For instance, motion
retiming might be used to add dramatic effect and focus or alterna-
tively to communicate dynamic properties such as the weight of an
object or the amount of friction or resistance against its movements.

Unexpected results were obtained when measuring attention. We
are working on the design of further experiments to test if the
attention of the user could be driven by stylising the animation.
These might include experiments using an eye-tracker to measure
the amount of time spent fixating on stylised objects over others.

Another compelling area of further study would be the effect of
combining stylised rendering with stylised behaviours. Artists of-
ten employ effects such as motion lines and motion blur to pro-
vide additional cues about the dynamic properties of objects, whilst
bold lines or strokes are a well-known technique for communicating
weight, smoothness or focus. Furthermore, there has been a num-
ber of papers discussing the physically based generation of sounds
using computer automated processes. It seems obvious that these
too might be usefully stylised to add informational and emotional
content to animations. It would be interesting and highly useful if
there were a defined measure to determine if various multi-modal
cues such as these, could be combined in a constructive way to add
attention, appeal and accuracy to interactive animations.
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Figure 5: Experiment 1 layout. These two figures show the layout of Experiment 1, showing the stopping points used: point 1 is the far
stopping point, point 2 is the mid stopping point and point 3 is the near stopping point. The figure on the left shows a normal simulation and
the figure on the right shows a stylized simulation.
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Figure 6: These graphics show the results gathered in Experiment 3
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