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Figure 5: Features of the one viseme.

For intensity comparison the intensity correlation p; is
used. If_ we heﬁe two images I1 and I, with N pixels each,
and let I; and I» be the averages of I; and I, then

i = 2L — 1) — I2)

o102 N2

For the edges pe

for each edge point in image I; do
if edge point exists in we X we window in I> then
counter = counter + 1
end if
end for
— counter
Pe = N edge points of T1
For the lines p;
for each line segment in image I; do
if line segment exists in w; X w; window in I> then
if angle of line segment in I1 and in I> are equal then
counter = counter + 1
end if
end if
end for

— counter
pL N line segments of I

The total recognition rate is pr = p; + pe + pi1. pt is calcu-
lated for each viseme template. The output viseme is that with
maximum p;. If p; is less than a certain threshold value the
search for lips is repeated again for the whole image. If p; is
again below the threshold the output viseme is ”don’t know”.

5. Results

We tested our method for different speakers. Every speaker read
the following passage: “Leider ist unbekannt, ob blonde oder

. ,” see the sequences. The duration of each sequence is 20
sec at 10 frames per sec (fps). For image size 352 x 288, the
output frame rate was about 5 fps on Pentium 111 700 MHz. The
normalized recognition rate is shown in the output sequences.
The location of the lips was incorrect only for few frames.

The way how people express the visemes varies signifi-
cantly. For some of the speakers, it was difficult to distinguish
between very close visemes e.g. L and H, or between C and L.
This could be observed in e.g sequence 3, where the L viseme
was difficult to be detected.

Luettin [11] has observed that an accurate measurement of
the quality of a lip tracking algorithm is indicative of how well it
performs in recognition of visemes or words. Our quality mea-
surement is the ratio of the number of correct estimated visemes
to the number of the real visemes.

Table 1 shows the percentage of the correct estimated
visemes for each sequence. For sequence 2, Table 2 shows the
recognition rate and the error in recognition of each viseme sep-
arately.

The speaker in sequence 4 has beard and moustache, the
viseme H was always classified as R or L. The reason is that

Table 1: Recognition rate of visemes.
[ Sequence | 1 | 2 [ 3 | 4 |
[ Correctvisemes | 61% [ 73% [ 59% | 43 % |

Table 2: Viseme recognition for sequence 2. The visemes hori-
zontally are the expected, vertically are the recognized
‘ Visemes | C | (0] | R | L | H |

5% | 0% 0% 0% 0%
5% | 84% | 0% 7% | 35%
15% | 0% | 84% | 4% 4%
15% | 12% | 5% | 60% | 22%
10% | 4% | 16% | 30% | 37%
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the person himself does not express the visemes clearly. On
the other hand, because of the moustache the edges and the
line segments did not give sufficient discrimination between the
visemes. Consequently, the recognition rate was low in this se-
quence. Table 3 shows the recognition rate after reducing the
image size to 75%. This simulates the case when the speaker
is moving away from the camera. The recognition rate was re-
duced due to the insufficiency of lips features.

Table 3: Recognition rate for 75% zoomed image.
[ Sequence | 1 | 2 [ 3 [ 4 |
[ Correct visemes | 41% | 49% [ 34 % | 29 % |

6. Conclusion & Future Work

We have presented a method for lip tracking and recognition
of the five main visemes in German. This can also be applied
to other languages. The visemes were divided into five groups
according to the shape of the lips in natural speaking. All the
features of the lips were used for the recognition. This makes
the locating of the lips and viseme recognition robust.

The method has been tested for different speakers, and has
achieved a good recognition rate of the visemes about 60%. The
frame rate was 5 fps.

Currently, visemes are extracted only from one image at a
time. We did not take into account the sequence of visemes. But
the speech is determined by the absolute shape and the transition
between the visemes. This will be taken into account in our
future work.

The rotation and the scaling are estimated using the two
corners of the mouth. The corners themselves are variable with
the visemes and not a fixed feature. A suitable reference for
scaling and rotation of the mouth are the eyes.
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