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1 Introduction

This work reports results on the noticeability of transitions between
two segments of motion. Linear interpolation is often used as a
method of generating such transitions because it is efficient and
quick. [Wang and Bodenheimer 2004] reported methods to auto-
matically compute such durations. In this work, we refine and ex-
tend their study of how noticeable the blend length is to viewers.

There is no generally accepted standard for generating or specify-
ing a transition in the graphics community. Instead, two techniques
predominate. Some researchers, e.g., [Rose et al. 1998] specify
transitions using a start frame in motion 1, an end frame in motion
2, and a blend lengthd. We call this method a “start-end” specifi-
cation. Other researchers, e.g., [Kovar and Gleicher 2003] specify
a transition from framei to frame j meaning that framesi and j are
the midpoint in a transition of lengthd frames, i.e., the 50% blend
points. We call this method a “center-aligned” specification. There
are advantages and disadvantages to each of these two methods.

2 Method

We ran a set of experiments to determine the sensitivity of subjects
to changes in blend length of motion transitions, i.e., to estimate
the psychometric function of the just noticeable difference. The
“just noticeable difference” is the amount that something must be
changed for the difference to be noticeable.

Subjects were presented with two sets of animations. Each set con-
tained a pair of motions. One set is the reference pair, consisting of
two identical motions containing a lengthk transition. The length
k varies for motions and transition schemes used in the study. The
motions in the other set are different, consisting of a lengthk tran-
sition and a transition of another length. Participants were asked
to watch two motion sets and to determine which motion pair con-
sisted of different motions. This somewhat cumbersome design is
necessary to make a two-alternative forced choice test with an ob-
jective answer, meaning that there are two choices and a correct an-
swer as to which set of motions is different. The presentation of the
transitions was randomized, both pairwise and among sets to elim-
inate order effects. An asymmetric staircase adaptive method that
employs an up-down procedure was used to minimize the number
of the trials. This staircase converges to a 71% correct discrimina-
tion [Wetherill and Levitt 1965].

3 Experiments and Results

For the center-aligned transitions we chose a baseline transition
length ofk = 10 frames, and generated transitions of lengthk−8 to
k+10 (2 to 20) frames, at two frame intervals. Three different sets
of motions were used. The stopping condition for the adaptive pro-
cedure occurs when any sample point is visited ten times. Twelve
adults participated in the adaptive study. We conclude that people
can differentiate between transition lengths that differ by -7 or 10
frames for center-aligned transitions. There was no statistically sig-
nificant difference in the performance of the test across motions.

Similar studies were conducted for the start-end transitions between
two different motions. The baseline transition lengthk was com-
puted with the methods of [Wang and Bodenheimer 2004], and
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Figure 1: Results of the just noticeable difference adaptive study for
center-aligned transitions. Thex-axis shows the difference in blend
length from 10 frame. They-axis shows the probability of success-
fully detecting the motion pair containing the different motion.
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Figure 2: Results of the just noticeable difference adaptive study
for start-end transitions. Thex-axis shows the difference in blend
length from the optimal valuek and they-axis shows the probability
of successful detection, as above.

different transition lengths fromk− 16 to k+ 16 were generated
at two frame intervals. Twelve adults participated in the adaptive
study. Figure 2 shows the results of the adaptive study for the start-
end transitions. We found that people can normally distinguish be-
tween transitions length that differ by 2 or -3 frames for start-end
transitions. People are more sensitive to start-end transitions since
some of the natural alignment of the motion is wrapped into the
transition.
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