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Abstract 
In this work-in-progress we explore audience behavior 
at large musical events and present our prototype, a 
‘cheering meter’ developed to aid voting at rap 
competitions. We report from use of the cheering meter 
at eight concerts and conclude by highlighting how 
augmented interaction can increase the sense of 
participation among the audience at large-scale 
performances.  
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Introduction 
With recent technical developments, musical and 
theatrical performances now have an array of 
possibilities for augmented audience interaction. 
Researchers have explored audiences’ active 
participation in virtual performances, for example in 
terms of experimental experiences [2; 5]. Others have 
presented audience feedback technologies focusing on 
visual indications by the audience, for example through 
bodily movement [10] or having the audience raise 
colored bats [4]. These interaction enhancements raise 
new challenges for HCI with the traditional concept of 
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spectator and performer being redefined. In this work-
in-progress we explore audience-performer interaction, 
first through simple participant-observation and 
second, through implementation of an interaction-
facilitating technology: a cheering meter. 

There is a very traditional set of expectations to an 
audience of a performance [9] and augmenting the 
audience feedback with technologies can introduce 
complex interaction. It can provide rewarding 
experiences, but it can also make shows overly 
complex to run and (for example in the case of 
audience interaction via mobile technology) create 
audience split because of fragmented technology 
availability. Previous literature has looked at technical 
manipulation of performance for the enhancement of 
the audience experience [11] and interaction between 
audience members [10]. However, none of these 
studies explore direct interaction between audience and 
performers. We explore this gap by studying 
possibilities for engaging traditional non-technologically 
equipped audiences directly. Similar to other previous 
work on spectating [6] the research goal here is to 
engage the audience actively in performances but 
without overwhelming the experience with technology.  

We first explore traditional performer-audience 
interaction discussing the structures of activity in 
conventional audience interaction. Secondly, we study 
interactions around a ‘cheering-meter’, a simple 
interaction enabling prototype and finally we present 
findings from deployment and experiences at eight rap 
competitions. By exploring the audience-performer 
interaction we aim to contribute in two ways: Firstly, by 
pointing to the importance of using already present 
activities to augment performance experiences; 

secondly, by providing insights into the employment of 
technologically based audience-performance 
interaction. 

Audience-Performer Interaction 
In most types of performances such as theater and 
concerts, audience reactions follow a fairly predictable 
pattern. Through a tacit cultural understanding, the 
audience knows when to applaud and most performers 
take this into consideration, pausing briefly when being 
applauded or bowing if the performance has reached 
the end. Although different performances generate 
different responses, from simple tactful clapping (for 
example at classical concerts) to more unstructured 
body movements and cheering (for example at rock 
concerts), the majority of performances generate fairly 
predictable reactions. Conversational analysts have 
looked at these patterns more closely – in particular 
Atkinson showed that a limited set of rhetorical formats 
were associated with more than two-thirds of all 
applause at political speeches [1]. From analyzing 
concerts and speeches, Lupyan and Rifkin have 
proposed to model applause in order to determine how 
it intensifies. They point out that as soon as 
approximately 25 percent of the audience is 
applauding, the applause quickly cascades to 100 
percent [9]. When this happens, it typically takes about 
one second to reach the whole audience [1]. 

Musical Concert Audiences 
The above-mentioned research has looked at mainly 
political speeches; however, we are focusing our 
research here on popular musical concerts. Very little 
research seems to explore this setting.  One exception 
is Gates et al., who looked into interaction between DJs 
and audience. They describe how DJs use visual clues 
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from the audience to gauge their performance [7]. With 
the above theories and factors in mind we observed a 
number of rock concerts informally and one rap 
competition on video, which enabled us to look at 
audience behavior more detailed. 

Although many of the previously mentioned factors 
hold true to rock concerts as well, such as that peak 
applause reaches maximum roughly within one second, 
we found that audience behavior also differs. On the 
surface behavior seems more ‘random’ at rock concerts 
than the described political speeches and applause 
depends less on synchronization. We traced one 
particular pattern: Audience members tend to applaud 
and cheer in two situations: when experiencing 
anticipation and to reward the performers. Anticipation 
applause covers for example when the performer 
enters the stage and when the audience hears the first 
notes of a well-known song. Reward applause is given 
after an especially appreciated song or a musical solo of 
some kind as well as, of course, at the end of the 
performance. Because the rock and rap musical 
experience is more informal compared to other 
performances and speeches, the ‘fear’ of mistiming of 
applause from audience members is much lower [3]; 
individuals of this audience therefore often cheer and 
applaud in isolation without necessarily the rest of the 
audience joining. When looking at our rap competitions, 
the audience’s reaction was even more diverse, 
including loud laughing and yelling comments as well as 
the names of the performers (e.g. ‘Come on Pete, you 
can beat them’) during the performance. 

Electronic Enhancement of Rap Competitions 
Cheering and applause meters have been features of 
television shows for some time (see for example: 

http://en.wikipedia.org/wiki/Queen_for_a_Day). 
Unfortunately, these lost the viewers faith in the 50s 
when it was discovered some of them were rigged [12]. 
Yet while measuring audience applause is as such not 
new, by exploring augmented interaction we emphasize 
the importance of using already present activities to 
augment performance experiences and, furthermore, 
aim to open up the research agenda around audience-
performance interaction.  

We developed a ‘cheering-meter’ that can distinguish 
different levels of audience cheering rather than simply 
the presence of applause. The cheering-meter was used 
in a series of improvisational rap competitions (“free-
style rap battles”) where different rap groups competed 
against each other. The competitions had previously 
used a judge that decided on the winner, but the 
organizers wished to include the audience in the voting 
process. Instead of using tech-savvy methods, such as 
audience text messages, we utilized the notion of 
‘reward applause’ and let the winner be detected by the 
audience’s level of cheering. After both competitors had 
performed, the presenter would ask the audience to 
cheer for each rap team in turn; four large screens 
would show the resulting value and a winner would be 
pronounced. The rap competitions were part of a larger 
touring music festival playing in different cities over the 
course of a month. 

The Cheering-Meter 
Since the concerts were part of a touring festival, the 
scene and equipment had to be set up each day. The 
system was therefore developed to run on a laptop (see 
figure 1). The stage was set up as a boxing ring to 
indicate that this was a battle (figure 2). This meant 
that the audience was surrounding the stage and sound 

Figure 1: setup of laptop with 
cheering-meter. 
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could come from numerous directions. We set up four 
microphones, one on each side, about two meters away 
from the audience’s perimeter. The sound was then 
mixed together to one sound channel. The visual 
feedback, animations and still pictures, were generated 
and split into four identical pictures that were streamed 
out to four large LED displays measuring 75 x 250 cm. 
Because it was a charity-based festival, the system was 
being controlled by volunteers, which in most cases 
were acquaintances of the rap battle organizers. 

Technology of the Cheering-Meter 
We developed the program in Java using Java’s Sound 
API. The cheering sound was measured in 44100 Hz, 16 
bit and 1 channel. The sound level was determined on a 
scale from 0 to 100. The system would record a 
number of 1/128-second sound samples where each 
higher value would override previous lower ones 
values. The controller would manually turn off the 
cheering-meter approximately three seconds into the 
cheering, when it was judged that the cheering had 
peaked. The screen showed an animated effect of the 
‘volume’ bouncing up until the measuring was turned 
off and a final score displayed. This approach worked 
well in inside tests, but the outdoor setting showed 
more challenging. Here, sound was easily contaminated 
by for example wind and other external factors such as 
diverging audience position. We thus found it necessary 
to compress the sound before measuring the ‘cheering 
level’. By taking out upper frequencies in the sound 
mixer before evaluating the cheering level, we obtained 
more consistent measures controlling for these factors. 
Although our scores corresponded to a regular decibel-
meter in test situations, it would therefore not have 
been possible to simply use such device. 

Implementation and Testing 
Since the main goal with the cheering-meter was to 
measure the difference between two or more sets of 
cheering right after the other, within the same context, 
we found that it was best to adjust the meter slightly 
each time, in order to provide the audience with ‘nice’ 
numbers and not run the risk of reaching the maximum 
value of 100 with both competitors. The sound level 
was unpredictable because each concert varied in terms 
of audience numbers and distance the audience kept 
from the four microphones. Adjusting it each time 
meant that ‘user-friendly’ numbers between 50 and 90 
were usually reached, making the display aesthetically 
pleasing (see figure 2). This meant that the presenter 
would start the voting session by asking the audience 
to cheer for themselves to make sure the cheering 
meter would reach a proper value. This also worked as 
a way building a good atmosphere for the competition 
itself. 

The Concert Experiences 
We informally observed/participated in three of the 
concerts and interviewed members of the audience as 
well as performers (including the presenter and the 
volunteer controller of the cheering meter), also 
informally. We were also in phone contact with the 
organizers throughout the tour due to our status as 
‘system supporters’. Our results are based on these 
experiences. 

Free-style rap battles are a genre of performance that 
focuses on improvisation, humor and rough language. 
The skills that are displayed are the rappers’ ability to, 
on the fly, create rhymes about a specific topic that in 
some way says positive things about themselves and 
negative statements about the other team. It requires 

Figure 2: Four large displays were 
setup, one in each corner of the 
boxing ring. Picture from testing the 
microphones, 31 is the highest 
value obtained by a couple of 
people cheering 
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vivaciousness and imagination to rap about for example 
milk and at the same time tell the other team that they 
are ‘weaklings who should go home and cry because 
they are so un-cool’1. The themes were drawn onstage 
from a selection submitted by the audience ahead of 
the competition (online or via text message). The 
themes were anything from horses or ‘bling-bling’ [sic] 
to ‘human beatbox’ or gymnastics. 

One characteristic about the rap battles was that they 
were attracting specific fan groups alongside a more 
general audience. Observations from the concerts 
showed that smaller groups of people were gathered to 
support each of the teams; they were booing and 
cheering accordingly and yelling the team members’ 
names when cheering. These were members of the 
local free-style rap community and had strong 
affiliations with the teams, not unlike political affiliates 
described by Atkinson [1]. In terms of experience and 
interaction this meant that there was always a 
noticeable energy surrounding the boxing ring during 
the battles; the fans kept close to the scene where the 
more general audience spread out further away. Most 
of the audience was clearly engaged in the ‘voting’ 
when the presenter asked them to cheer. An interesting 
observation was that the majority of the audience 
would cheer for both teams; audience members would 
rarely be quiet when their least favorite team was being 
cheered for. In essence there were always a ‘base level’ 
of cheering and when the audience wanted a team to 
win, they would simply scream even louder. This lead 
to cheering values that were often quite close, 
however, it was not observed to be a problem. 

                                                   
1 Language not original, it has been edited for profanities. 

Discussion 
As much as technologies open up for new types of 
augmented audience-performer interaction, these also 
present challenges for HCI research. We want to 
highlight three issues in particular that added to the 
problems and successes of our cheering meter 
prototype. 

One of the strengths of our cheering meter was how it 
used already present behavior, the cheering, for 
interaction. This way we utilized the audience’s prior 
interconnection with the performers in a novel way. The 
lightweight interaction worked well because there was 
no participation barriers and because the interaction 
was purposeful. The voting was viewed as an 
integrated part of the experience rather than something 
strange and awkward. We therefore emphasize the 
importance of designing technology that fits the 
situation and which utilize present activities rather than 
aiming to employ the latest cutting edge technology. 

Secondly, we point out how the simple interaction did 
not interfere with the audience’s overall experience. 
The rap battle experiences of were not in any way 
dependent on the cheering meter, which meant that for 
many it was still just a rap concert. A concert is an 
important event in itself for the audience; therefore, as 
crowds are unpredictable, overly complex situations are 
not desirable in this setting. One of the factors to 
highlight is that when using technology in complex and 
unpredictable situations, there should be flexibility for 
unforeseen circumstances, such as our presenter who 
could hear the cheering himself and override it in a 
situation of malfunctioning. If we had used text 
messaging for example and the computer did not 

Figure 3: The rap battles. The 
displays in the background are 
showing information during the 
battle, here saying ‘Round 1’. 
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recognize the texts, the presenter would not have 
known the actual winner. 

Finally, we highlight how the combination of audio and 
visual meant that the audience received instant 
feedback on their own actions. We observed people 
raising their voices as soon as they saw the reaction on 
the screen and seemed excited to watch the score tick 
higher and higher as a result thereof. They also 
expressed joy over being ‘part’ of the concert to use in 
the informal interviews. Since the score was only 
measured for approximately three seconds, naturally 
they did not continue screaming louder after realizing 
the score had settled, but the reaction to the visual 
display showed valuable to their experience. The direct 
visual feedback was therefore one of the strongest 
parts of the cheering meter. 

Conclusion 
Our aim with this study was to explore possibilities for 
technology augmented audience-performer interaction 
at musical events. After describing the patterns of 
anticipation and reward, we presented our cheering-
meter that was employed at eight rap competitions. 
Our cheering-meter used a very simple variable, sound, 
for receiving feedback from the audience. We found 
that using technology augmentation with crowds can be 
challenging but it also provides new ways of interaction 
that increase the level and sense of participation among 
the audience. We predict that there is plenty of room 
for future exploration of technologies for audience-
performance interaction.  
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