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Abstract. This paper presents an audience measurement system for Brazilian 
digital free-to-air television, with profiles and geolocation introduction. The 
work uses activity theory framework for analyzing the context in which the  
audience and the interaction occur. There are nine user and behavior profiles 
proposed. The geographic distribution of the audience is shown by maps. 
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1   Introduction 

This paper presents an audience measurement system for digital free-to-air TV using 
profiles and geolocation. Nine user and behavior profiles were developed from the 
activity theory analysis used in human-computer interaction for analyzing the context 
in which the interaction occurs, This allowed for a more detailed understanding of the 
viewers as compared with the traditional audience measurement. In addition, the sys-
tem provides maps with the behavior and use in front of television. This information 
is useful in developing the content and precise advertising campaigns. 

Traditionally, the audience measurement is based on tuned channels, generating 
data about time before television and most watched channels [1]. The measurement is 
done by companies like Ibope [2], in Brazil, and Nielsen [3], in United States, which 
connect audimeter on the receivers [11]. The audimeters get the tuned channel and 
send the information to a database. This process is limited in scope (total ratings, 
share, gross rating points and some profiles, such as age and social class) and causes 
discomfort to the viewer because of the need of an audimeter [1, 4, 10]. The audience 
measurement system reported in this paper eliminates the need for such audimeters. 

2   User Identification 

With the TV digitalization, one can use software that collects more detailed and  
precise data, without audimeter use [5,6]. The receiver [7] itself collects and sends 
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data. In the system developed here, the receiver connects to a database, informing the 
current channel and the number of people watching television. 

This article describes the evolution of the system, incorporating behavior and tele-
vision use profiles in addition to the information related to user's location. For this 
purpose, the users at the measurement point are registered (Fig. 1). The definition 
about which households and user should be in the sample is obtained statistically, as 
typical audience measurement panels. For demonstration purpose, we defined five 
measurement points with 20 users, distributed among nine profiles, described below. 

 

Fig. 1. Identification screen, which allows the association between the user and the profiles 

When switched on, the receiver authenticates on the database using an IP connec-
tion, and receives information about the registered users. Then the user identifies  
itself. The receiver sends the information to the database with the location of it. The 
database does the association between identification and the profiles stored on it. 

3   Geolocation 

After the user identification, the receiver sends to a database the information with a 
Postcode number of the locality. The user registers the Postcode with the measure-
ment software at the first time of turning on the TV with the measurement software. 
With this information, maps are prepared for the audience behavior, relating the loca-
tion and with the profiles. The maps are generated using a methodology called 
Geofence [8], which designs a virtual perimeter with smaller maps in geographic ar-
eas pre-established by the Postcode number. Thus, it is possible to cross information 
between the user profiles and the audience, and locate them geographically. 
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4   Audience Profiles 

The profiles were defined based on activity theory, which is employed to interpret the 
use of technology and to develop systems for human computer interaction. Activity 
theory is mainly used in the activity-focused design, which starts the analysis not with 
the user, but with the activities required to complete the tasks. The analysis starts in 
the context of system use and the task actions, considering the activities involved in 
the process and the artifacts used in mediation [9]. 

This is the point where the activity theory becomes relevant to the development of 
user profiles and behavior with regard to television. The viewer uses technology  
(artifacts and tools) to establish a relationship with the content within a social context. 
Artifacts mediate this communication. From this context and such mediation, nine 
user and behavior profiles were defined, which can be analyzed individually or  
together. 

1. Sex – male or female composition of the audience 
2. Age – how old is the audience on the average 
3. Disability profile - the need for accessibility 
4. On line profile - internet access and frequency of use 
5. TV audience profile – the average time watching TV 
6. Commercial break profile - engagement in programming, change the channel dur-

ing commercial breaks. 
7. Crowd profile - how is the TV being watched, alone or accompanied. 
8. Incoming profile – social class and average incoming 
9. Technological profile - using technologies such as PC, cable TV, DVD player / 

Blu-ray / VCR, number of TVs 

The profiles one, two and eight are already used by the measurement institutes, like 
Nielsen and Ibope. The profiles one, two, three, eight and nine are previously re-
corded with information provided by users. The profiles four to seven are updated 
monthly, based on the stored data. 

These profiles can be applied to both fixed and mobile reception. The main differ-
ence between these two modes is the technology of collecting information, which 
should be transparent to those who access the information. 

Besides the division into two lines of analysis, based on people who see TV (pro-
files 1-7) and the environment they occupy (profiles 8 and 9), one can also add pro-
files to the composition (profiles 1, 2 , 3, 8 and 9) or audience behavior ( profiles 4, 5, 
6 and 7). 

The information provided by the system can be accessed through an IP address. 
The user can select information by applying filters on the audience, share, on a  
particular profile or compose maps with profiles and behavior over the time. The in-
tersection of information about audience and the different profiles allows detailed 
analysis about the composition and behavior of people watching TV. Fig 2 shows an 
example of the obtained data.  
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Fig. 2. Example screen with information about profile composition of the audience. In this 
case, with the Technological profile. 

5   Conclusion 

This work proposes significant reformulation of the way the audience is traditionally 
analyzed. Currently the most important audience information is only related to the 
time that the channel is tuned on and the number of people watching it. To this infor-
mation we have added details of behavior and location, allowing the broadcasters to 
better plan the TV schedule and providing advertisers better investment targets. The 
combination of profiles and the geographic area allows us to understand the viewers' 
tastes and motivations. This understanding is essential to improving the television 
content.  
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