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Abstract

In television shows, we are familiar with the sound of
artificial laughter, the so called “canned laughter” or
“laugh track”. It generally has an enhancing effect on
the viewer’s desire to laugh. However, if the sound is
played when the user dislikes the content, it works
negatively. To cope with this problem, we propose a
system that produces the laugh track synchronized with
the user’s desire to laugh. We use a use a myoelectric
signal from the diaphragmatic muscle to detect an
initial laugh, and dolls around the user to produce the
laugh sound. We speculated that although the initial
laugh trigger from the user is necessary, the system
can still effectively enhance the laugh activity, and
even affect the subjective quality of the contents.
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General Terms
Human Factors

Introduction

In general, human laughter has a contagious effect on
laughter from person to person [1][2]. To utilize this
effect, a laugh sound called the “laugh track” is inserted
into television comedy show [3][4]. However, if the
sound is played when the user dislikes the content, it
works negatively.

We propose a system that produces a laugh track
synchronized to the user’s laughter. In this system,
named “Flatters”, customized dolls are placed around
the user. Each is embedded with an actuator and a
speaker, so laughter and a laugh track can be played
by the dolls. We believe that we can enhance the
sympathetic reaction of the users by embodying the
laughter of the audience with the actuation and laugh
sound of these dolls.

To detect the initial laughter of the user, we use a
myoelectric signal from the diaphragmatic muscle.
Using this method, we can quickly detect the user’s
initial laughter, so we can play a laugh track
synchronized to the user’s laughter.

Currently, in typical TV program, the laugh track is
inserted manually. In contrast, our system
automatically initiates a laugh track triggered by the
user’s laugh motion, so that it can be applied to various
TV programs. While we are starting our investigations
with these TV programs, there are many other
applications, such as comic shows and interpersonal
communications.
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In this paper, after describing our system, we
investigated the laugh enhancement effect of our
system. Subjects watched cartoon animations, and
their level of laughter was measured quantitatively by
the myoelectric signal. The subjects were divided into
two groups, one of which was subject to our system
and the other not. We compared the amount of
laughter from each group.

Figure 1 System overview. The dolls play laughter sounds and

shake their heads in synchronism with the user’s laughter.

System overview

Figure 1 provides an overview of our system and Figure
2 shows the system structure. Ten customized dolls are

placed around the user. Each is fitted with an
electromagnet for actuation and a speaker for playing
the laugh track.
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Figure 2 System structure
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An electrode seal is attached to the right flank
(between sixth and seventh rib) of a user, and it senses
the surface myoelectric signals. This signal is sent to
the PC via an AD interface board and the PC calculates
the amount of laughter in real-time (The algorithm is
presented in the following section). Depending on the
signal processing outputs, laugh track and actuation
signals are sent to the doll.

Algorism for detecting user’s laugh

We use the surface myoelectric signal on right flank of
the user to recognize laughter quantitatively. We use
an electromyograph (Personal-EMG: Oisaka Electronic
Device Ltd) and set its gain to 10,000. In general, the
flank area is used for detecting diaphragmatic activity.
As the laugh is generally considered to be related to
breath, this is the correct place for detecting initial
laughter activity. Furthermore, since the left area is
close to the heart and the EMG signal is contaminated
by the heart activity, we chose the right flank area.

Figure 3 shows the raw data of the surface myoelectric
signal from the right flank. In this case, the user
started to laugh at 698.2s. We analyzed the frequency
characteristics of the resting and laughing conditions
(Figure 4 and Figure 5). The frequency characteristic in
the resting condition was almost entirely the low
frequency component, while in the laughing condition,
the signal include high frequency components. The low
frequency component was due to the heart beat.

Therefore, to extract the laughter component from the
raw data, we used the following method. First, the raw
data were passed through a high-pass filter, and the
heart beat component was removed. Second, the data
were passed through an absolute filter and an
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averaging filter (Figure 6). In Figure 6, we can see the
heart beat component being decayed and the laughter
element being enhanced. We defined a threshold level
of laughter as the red dotted line in Figure 6. If the
filtered data crossed this threshold for over 0.3s, the
system judged that the user was laughing, and
actuated the dolls.

To evaluate a user’s laughter quantitatively, we
defined the amount of laughter by the area surrounded
by the filtered data and the threshold of the laughter.
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Figure 3 Raw data of surface myoelectric signal on right flank.

Amplitude

PR AL O
0

OO PP ELAOLECES D LE D PO PSP
RIS NN e VMV e S
Frequency[HZ

Figure 4 Frequency characteristic at resting condition.



CHI 2010: Work-in-Progress (Spotlight on Posters Days 1 & 2)

120
H Ll

Amplitude

OO REAL SO S LA D S
VOO PRIRO R A AV AR AS AP A AP oW
Frequency[H 3

Figure 5 Frequency characteristic in the laughing condition.
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Figure 6 Filtered data of surface myoelectric signal. Red dot
line is the threshold level of laughter

Laughter dolls’ details

The laugh track is played throgh the customized dolls.
We adapted a commercially available doll (nohohon
zoku: TAKARA TOMY COMPANY.LTD) that has an
electromagnet for shaking its head left and light. We
added a speaker to the base of the doll.

To investigate the dolls’ effectiveness, we compared
two experimental tests, one that did not use the dolls in
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which the laugh track was played from general audio
speakers, and another that used these dolls in which
the laugh track was through them. This preliminary
experiment was done with two participants, and both of
them commented that the version using the dolls
version produced a better atmosphere for laughing.

Experiment

We tested this system with ten participants (male: 9,
female: 1). Two of them never smiled or laughed
during the experiment, so we excluded them from the
results. We used a Japanese animation comedy
("GYAGU MANGA BIYORI"). The duration of one story
was 5 min and we selected 6 stories (total time was 30
min). The subjects (8) were divided into two groups,
one group of four used the laughter enhancement
system and the other group of four did not use the
system. In the former group, the laughter
enhancement system was used at 4™, 5" and 6™ stories.
and it was not used for the 1%, 2" and 3™ stories. This
was to enable us to compare the effect of laughter
enhancement system within the same group. For the
duration of the whole experiment, the participants
placed the electrode seals on the right flank, which was
used to detect the laughter for the laugh enhancer and
to measure the volume and duration of the laughter.

After experiencing the system, the subjects responded
to questionnaires which had a 5 point scale f evaluation
of the funniness each of contents.

Result

Table 1, Table 2 and Table 3 show the results of the
experiment. The first row shows the subject’s name (A

- H), the first column shows the stories (1% - 6™ stoies).
Table 1 shows the amount of laughter. Table 2 and
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Table 3 show the total laugh duration and number of
laughter occurrences. The total duration of the
animation is 1800s(300sx6stories). Participants A, B, C

and D were in the group that used the laugh
enhancement system and subjects E, F, G and H were
in the group that did not use it. In the former group,
the laugh enhancer was used only during the latter
three stories (4" - 6" stories).

From Table 1 the amount of laughter varies greatly
between the individuals and the stories. Therefore,
these data did not reach the significance level of t-test.
It was clear that we should use more participants.

From Table 2 and Table 3, we calculated the duration of
laughter per single laugh for each story (Table 4). Then
we calculated averages for the 1% - 3™ stories and for
the 4™ - 6" stories (Table 5). In Table 5, subjects A, B
and E laughed only a few times, this has been identified
by the changed cell color.

From Table 5, subjects who used the laugh
enhancement system (subjects C, D) tend to increase
the average duration of laughter per single laugh for
the 4™ ~ 6" stories. On the other hand, subjects who
did not use the laugh enhancement system (subjects F,
G, H) showed the opposite trend. Thus, we infer that
our system did extend the duration of laughter per
single laugh.

Table 6 shows the result of questionnaires. Each cell is
the average score at every story and the former and
latter stories. All the stories’ averaged score were over
3, which implies that the animations we used were an
appropriate stimulus for inducing user’s laughter. From
Table 1 and Table 6, we observe no correlation between
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the amount of laughter and its funniness. Which agrees
with Cupchik’s[3] report that the laugh track can
enhance laugh activity, but does not change the
subjective value of funniness.

Many of the participants reported positive impression
of the experience. For example, “Because of the laugh
enhancement system, I felt like laughing”, “the dolls
laughter synchronized with the subject’s laughter, so it
was enjoyable”.

Discussion and Conclusion

We proposed a system that produces a laugh track
synchronized with the user’s laughter. The system
extends the duration of laughter per single laugh, but
the current results are not from a large enough
samples to validate the enhancement effect.

We plan to conduct additional experiments with this
system, and explore more efficient methods for
laughter enhancement.

Table 1 Amount of laughter

A B C D E F G H
ist 000 002 051 266 000 025 104 414
2nd 000 000 273 090 000 004 006 185
3rd 000 054 084 235 004 030 203 296
4th 007 000 055 149 005 011 003 039
5th 012 000 169 331 017 384 046 4.18
6th 031 012 1141 190 018 087 110 284
SUM 050 068 744 1261 044 541 473 1637

USA
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Table 2 Laugh duration and number of laugh activities for A, B, Table 5 Average duration of laughter per single laugh
C and D group.

A B C D E F G H

. - T . - Fomer 0 0.38 0633 0607 0.105 0523 0606 049

time . . .

S e e e e e e Rl Latter 0405 0.177 0658 0.807 0.865 0.519 0.525 0.483
1st 0.00 0 037 1 217 4 997 18 Table 6 Results of questionnaires
2nd 0.00 0 0.00 0 8.05 11 482 8
3rd 0.00 0 306 4 312 5 664 10 The Groupof A,B,C,D | The Groupof E, F, G H
4th 0.40 1 0.00 0 250 5 414 4 1st 350 03
5th 1.09 3 0.00 0 546 9 1321 18 2nd 350 367 14 07
6th 2.25 5 1.06 2 347 4 848 13 3d 4.00 04
SUM 3.74 9 450 7 2477 38 47.26 71 . .
Table 3 Laugh d d ber of laugh activities for E, F Ah 200 2.5

able augh duration and number of laugh activities for E, F,
G and H group. 5th 4.00 3.75 09 06
6th 4.25 0.7
E F G H
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