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Abstract—Media research companies have to analyze data
types that include TV images and videos, newspapers, magazines
and survey forms. When dealing with large amounts of inputs,
manual analysis are often ineffective, slow and expensive. This
work describes how IBOPE Media, a research company that deals
with large volume of data, has been applying computer vision
methods to automate manual processes and increase its productivity, by proposing novel algorithms that deal with the cited
data types. We describe the main projects that involve computer
vision researches at the company, introducing innovative methods
for segmenting advertisement images and newspaper classifieds
and automatically recognizing written content from forms. All
methods have obtained good results, encouraging IBOPE Media
to apply computer vision methods on the resolution of other
problems related to image and video manipulation. We discuss
future research focusing on image classification, once computer
vision has also been used in the company to assist an audio
processing method for classifying videos aired on TV.
Keywords-advertisement image segmentation; newspaper classifieds segmentation; document recognition; image classification;
computer vision;

I. I NTRODUCTION
IBOPE (Brazilian Institute of Public Opinion and Statistics)
is a private Brazilian multinational that acts on different
research areas such as media, public opinion, voting intention,
market intelligence and consumer’s behavior. It was founded
69 years ago and it represents one of the top global research
organizations, being especially renowned in Latin America.
Although IBOPE is best known for its role in TV audience
measurement, being part of the Portuguese dictionary as a synonymous for audience rating and popularity, the company performs media research in different environments. The IBOPE
Media unit is responsible for media research in television,
radio, Internet, advertising investment and consumption habits,
operating in 14 Latin American countries.
Due to the extremely large volume of data that IBOPE
Media needs to handle in order to provide strategic information
to its clients, the company often requires a large number
of employees that need to treat the raw information before
publishing it. This pre-processing may require simple manual
activities that need to be repeated constantly by trained employees. Some examples of manual processes include typing
information from manuscripts, segmenting particular images

or text regions in newspaper and magazines and classifying
images and videos. It is known that massive manual processes
are usually exhaustive, slow, prone to errors and expensive.
Therefore, the company has being focusing on altering some
processes that are so far dealt by human groups in order
to replace them to automatic or semi-automatic procedures.
Since the Media unit deals widely with printed media and
television images and videos, the growing technologies and
studies in computer vision and image processing constitute
powerful tools for the company to accomplish its goal when
dealing with this sort of data.
As mentioned previously, automatic recognition, segmentation and classification methods could improve the information
analysis that is needed by the company. For certain inputs,
many of these problems have already been solved by robust
computer vision techniques. However, IBOPE needs to deal
with very specific inputs, for which the proposed methods
might not be appropriate. In order to take advantages of the
particular characteristics of the considered inputs, the company
has dedicated great efforts in R&D of novel approaches that
can improve the company’s productivity.
The goal of this paper is to give a brief overview of different
research lines that have been investigated and applied in order
to decrease the amount of manual intervention for simple
activities at IBOPE. In the subsequent sections, we describe
the main projects that use computer vision techniques for this
purpose. Each project’s description reports the problem to be
automated by computer vision, gives a bibliographical list of
similar works developed in the related areas, describes the
main steps of the proposed techniques and shows and discuss
the obtained results.
This paper is organized as follows. In section II, we describe
a semi automatic method for advertisement images segmentation in newspapers and magazines. In section III, we introduce a morphology based algorithm that aims to segment a
specific kind of input: newspaper classifieds. Then, section IV
describes a method for generating survey forms, that must be
distributed in paper, and recognizing the respondent’s answers
automatically by the computer. In section V, we report the
company’s future research on computer vision and the paper
is concluded in section VI.

II. A DVERTISEMENT

IMAGES SEGMENTATION

A. Problem description and motivation
One of the activities that is monitored by IBOPE is the
analysis of advertisement images from printed media. Considering a set of newspapers and magazines in circulation, an
employee group have to manually measure each advertisement
image dimension in order to report related information. The
company’s client are interested in knowing, for example, how
much their competitors are investing on advertising campaigns
or to monitor if a purchased package of advertising pieces is
indeed in circulation.
Clearly, the process of measuring the images dimension
manually, with rulers, is slow and inaccurate. Besides, manipulating the physical copy of the newspaper or magazine
yields a transportation issue. When dealing with a centralized
monitoring sector, newspaper and magazines from different
country regions must be sent to the center, which represents a
problem, especially for the Brazilian IBOPE unit. Since Brazil
is a very large country, printed media from certain regions can
have a delay of up to five days before arriving the monitoring
center. Besides having to deal with high transportation costs,
the company is unable to process the information in the same
day that it is published.
Seeking to overcome these problems, the company began
to invest in a computer vision project for the semi automatic
segmentation of advertisement images in printed media. The
idea is to scan the documents and segment them using a
computer program that can perform this step in a faster and
more accurate way. With only a few mouse clicks (ideally
one), the user is able to segment and crop the advertisement
image, and the computer automatically indicates the image
dimension related to the size of the corresponding newspaper
or magazine from which it belongs. The developed system was
named PressSegment.
Contributions: The project can increase employees productivity, allow greater titles and regions coverage, increase
quality control, reduce transportation costs and allows monitoring at the media’s publishing date, independent of the
region in which it is conveyed. The ability to segment and
crop the image also gives the company the opportunity to
promote a more comprehensive report for its clients, including
the cropped advertisement images. In addition, it raises the
possibility to deliver the service for online newspapers and
magazines broadcasted on the Internet.

as the quality of the obtained partitions reflects directly on our
desired measures.
The PressSegment system was developed based on the
SegmentIt tool [2], which relies on the watershed transform
[3], the classical segmentation paradigm from mathematical
morphology. The watershed transform framework is suitable
for interactive segmentation as the user can manage the
segmentation process, having control over the level of detail
of the desired partition: its usage is very intuitive, as the user
interacts directly over the image, indicating which and where
are the objects of interest.
C. Technique overview
As mentioned, the PressSegment system was developed
based on the watershed method. More formally, we use the
watershed from markers approach. In this technique, the
segmentation problem is reduced to finding an appropriate
set of markers for the regions of interest of the image being
analyzed, as follows:
(i) the image is filtered to highlight the desired features and
for simplification purposes, as shown in Figure 1;
(ii) the filtered image is represented by a region adjacency
graph G;
(iii) the set of markers gives an initial labeling for some of
the vertices of G;
(iv) the labels are propagated to the vertices not covered by
the initial labeling using minimal cost paths in G [4];
(v) the resultant labeling gives a partition of G’s vertices.

(a) Original color im- (b) Gray level image (c) Gray level image
by default conversion age highlighting objects with low contrast with the background

B. Related work
There is a variety of automatic methods that have already
been proposed for image segmentation and some are able to
obtain robust results depending on the image type that they
deal with. However, automatic techniques for segmentation
can be very difficult, specially the formal specification of
parameters that can be used to obtain satisfactory results for
a large number of images. In many cases, it is necessary the
visual inspection by humans to validate the results and even
a post-processing of these results [1]. This is true in our case,

(d) Morphological opening (e) Morphological gradient
Figure 1. Filtering the input image: (a) The input color image. (b) Borders
of objects with low contrast with the background can be attenuated when
converting the image to gray scale. (c) This problem can be bypassed by
taking the minimum value of each color band (red, green, blue) and using it
as the gray level for each pixel, due to the fact that the newspaper background
usually has high values for the three color bands. (d) A morphological opening
is performed to simplify the image, mainly textual and textured areas. (e) At
last, the morphological gradient is applied to highlight the borders, and this
image is used as input map to create the graph to be segmented.

To reduce the memory and CPU usage by PressSegment,
the vertices of the underlying region adjacency graph are
not generated from each regional minimum of the filtered
image, as it is usually done in the watershed framework.
Instead, we perform a simple thresholding of the filtered
image and use each resultant connected component as seeds
to generate the vertices of the graph which gives us the
finest possible partition. This approach reduces the overall
computational cost while preserving the necessary granularity
for our segmentation purposes, as shown in Figure 2. The
threshold value has to be close to zero, as increasing it rapidly
degrades the possible partitions. However note that, even for
low threshold values, the number of vertices of the resultant
graph is considerably reduced.

(a) Graph from all regional minima (b) Graph from thresholding by
gray value 1

of the resulting partition, except for the background region,
a bounding box is drawn superposed to the original image.
Then, the advertisement is automatically measured based on
its bounding box height and on the number of the newspaper’s
columns which it overlaps.
D. Results
The algorithm has been applied successfully for several
newspapers and some results are shown next. Due to good
results obtained, the system has already entered production at
IBOPE.
Depending on the structure of the advertisement content,
a single marker may not select a region whose bounding
box fully covers the advertisement. In this case, the user can
click in the not yet covered region, and the corresponding
overlapping bounding boxes are replaced by a single bounding
box, as shown in Figure 3. Another option available is to use
the anchor points to resize the bounding boxes.
In some cases, the region selected by a marker generated
by the mouse click may exceed the desired advertisement. If
this excess does not overlap another advertisement, the user
can create a background marker to fix the bounding box that
represents the advertisement. However, if it overlaps other
advertisements, as the example in the Figure 4, the user is
unable to know where to put a background marker. This is
due to the fact that the underlying partition is not shown to the
user. Nevertheless, through a context menu, the user is given
the option to create a vertical or horizontal marker (which is
drawn only inside the current bounding box) to fix the extent
of the advertisement target of the previous mouse click. After
this, the user can segment the other advertisement.
III. N EWSPAPER CLASSIFIEDS

SEGMENTATION

A. Problem description and motivation
(c) Graph from thresholding by (d) Graph from thresholding by
gray value 2
gray value 3
Figure 2. Simplifying the underlying graph while preserving the necessary
granularity to segment the advertisements: (a) Detail of the graph with 55438
vertices given by all the regional minima of the filtered image. (b) Detail
of the graph with 29856 vertices given by the connected components of a
thresholding by gray value 1 of the filtered image. (c) Detail of the graph
with 22182 vertices given by the connected components of a thresholding by
gray value 2 of the filtered image. (d) Detail of the graph with 16311 vertices
given by the connected components of a thresholding by gray value 3 of the
filtered image.

In the graphical user interface of PressSegment, the underlying graph, markers and partitions are not shown to simplify
the system complexity by reducing the elements in the mental
model that the user has about the system. Assuming that none
of the regions of interest overlaps the image’s border, a frame
of 1 pixel width is drawn in the border, used as the marker for
the background. Given this background marker, the interaction
effort necessary is a single mouse click to create a marker for
each desired media advertisement. For each region of interest

The monitoring activities for printed media previously described in subsection II-A include the analysis of a specific
source of information: newspaper classifieds. Newspaper companies are interest in analyzing information from these type
of data for the same purposes mentioned for advertisement
images, i.e, analyzing ads investments made in competitors
newspaper companies and data monitoring.
As for the previously described monitoring method, IBOPE
requires a group of employees that manually segment, count,
and group the newspaper classifieds. Again, it clearly does not
represents an efficient procedure, having the same disadvantages described before.
Contributions: Given the limitations of the manual procedure, we aim to develop a method for newspaper classifieds
segmentation and to integrate this module to the PressSegment
system. Then, we are able to provide greater efficiency and
speed to the segmentation process, report more accurate statistics, increase the number of clients and reduce transportation
costs and delays.

(a) Original image

(b) Graph partition

(c) Bottom ads segmented

(d) Top ad not fully segmented

(e) Top ad covered by 2 regions

(f) Final segmentation

Figure 3. Segmenting a newspaper with 5 advertisements: (a) Original image. (b) Partition resultant from a single mouse click in each of the 4 bottom ads.
(c) Bounding boxes of the bottom ads. (d) With only one mouse click, the top ad is not fully covered. (e) With two mouse clicks is possible to retrieve the
top ad. (f) Final segmentation of the 5 ads.

(a) Original image

(b) Both ads are selected (c) Underlying partition
by one mouse click

(e) Top ad correctly segmented

(d) Context menu

(f) Final segmentation

Figure 4. Fixing the case in which a mouse click generates a region that overlaps more than one advertisement: (a) Original image. (b) Both advertisements
are selected when the user clicks on the top one. (c) The underlying partition spans both advertisements. (d) Options available in the context menu. (e) Top
ad correctly segmented after the creation of a horizontal marker for the background. (f) Final segmentation after clicking on the bottom ad.

B. Related work
Several studies have already addressed image segmentation
problems using newspaper data as input. In [5], the authors

aim to segment images from text and [6], [7], [8], [9] focus
on news blocks segmentation. Other projects can use particular
characteristics of specific languages to perform the segmentation task [10], [11].

Although newspaper segmentation algorithms have been
proposed before, we were unable to find any literature material
that could segment newspaper classifieds, since it represents a
very specific problem that is not usually required in general applications. The previously proposed algorithms are not capable
of properly segmenting classifieds data, for its characteristics
that usually differs from regular news block. For example,
when segmenting news blocks, we are able to take advantages
of the spaces between the blocks. Newspaper classifieds, on
the other hand, usually have a very tight space between
each other, making the segmentation process a more complex
problem (Figure 5a). Also, we are not interested in segmenting
text from images, since some classifieds have small logotypes
or pictures that are part of it. Therefore, they should be
considered as a single unit by the algorithm (Figure 5b)1 .
However, it is not part of the scope to segment headlines or
large ads that consists of small classifieds, since it constitutes
a single ad (Figure 5c and 5d).

(a)

C. Technique overview
Although we can not take advantage of the spacing between
the classifieds, it is common that, when they are very close
to each other, there are vertical and horizontal lines distinguishing its boundaries. Therefore, we propose a segmentation
algorithm based on line detection, whose main steps are:
1) skew correction, if needed2;
2) detection of vertical lines;
3) detection of horizontal lines;
4) region definition based on the lines;
5) determination of rectangular blocks from the regions of
interest.
1) Vertical lines detection: In Figure 6a, we display the
original image used as an example for the vertical lines
detection, which is performed by the following steps:
(i) top hat operator, with an horizontal structuring element
(Figure 6b). This operation can be considered a row by
row detection of peaks;
(ii) image thresholding (Figure 6c), leaving the regions that
contain the structures detected by stage (i);
(iii) opening by a vertical structuring element (Figure 6d),
removing all the detected objects whose shape does not
contain vertical lines (or surfaces). Plain surfaces should
have been removed by the top hat operator of stage (i);
(iv) dilation of the lines by a horizontal structuring element,
next, a closing by a vertical structuring element and a
closing by a horizontal structuring element (Figure 6e),
joining close vertical lines;
(v) determination of the 1 pixel central line that represents
the vertical division lines (Figure 6f). The blocks are
identified by a morphological labeling operator.

(b)
(a)

(d)
Figure 6.
(c)

(d)

Figure 5. Regions that we wish to segment and count by the algorithm: (a)
Text classifieds. (b) Classifieds with images and logotypes. Regions that we
are not interested in segmenting: (c) Headlines. (d) Grouped classifieds of the
same advertiser.

1 Note

that we are interested in segmenting continuous blocks of classifieds.

(b)

(c)

(e)

(f)

Morphological operations for vertical lines detection.

2) Horizontal lines detection: Once the vertical lines are
detected, the second stage is to detect the horizontal lines
which divide the classifieds in a same column. The steps are
the following:
2 Skew correction is not a crucial stage, since the method proves to be very
robust to non perfect orientation of the scanned pages.

(i) top hat operator with a vertical structuring element
(Figure 7a), detecting peaks in vertical stripes;
(ii) top hat operator with a square structuring element
(Figure 7b), removing the image’s plain regions;
(iii) erosion by an horizontal structuring element (Figure 7c),
removing objects that does not contain horizontal lines;
(iv) image thresholding, leaving the most prominent lines
(Figure 7d).
Then, it is possible to establish the regions definition based
on the detected lines, by reconstructing the horizontal lines
in order to reach the vertical ones, thus closing the blocks
(Figure 7e). Then, the removal of small blocks and lines thinning separating the blocks concludes the process (Figure 7f).

(a)

(b)

(c)

(d)

(e)

(f)

Figure 7. Morphological operations for horizontal lines detection and regions
definition based on the horizontal and vertical lines.

D. Results
This project yet refers to an ongoing research. The algorithm
was tested for several newspapers with different layout and
styling and some results are shown in Figure 8.
The algorithm’s parameters were adjusted according to the
standard layout of each considered newspaper, once information such as paper dimension and column number are
fixed and known for the monitored newspapers. Also, besides
counting, the algorithm is able to report, automatically, the
corresponding paper dimension for every detected classified.

Figure 8.

In general, the algorithm was able to present good results,
especially for column segmentation. We notice that, for some
classifieds, the horizontal blocks limits are missing or placed
incorrectly, although most of them are still able to define
the correct classified region, respecting additional image or
logotype information. As mentioned previously, this module
will be integrated to the semi-automatic image segmentation
system described in section II, so that eventual errors can be
corrected manually, still demanding less effort than the fully
manual segmentation task. Also, this integration allows the
development of efficient grouping strategies with small mouse
interaction.
Future improvements for the algorithm include studies on
machine learning methods in order to distinguish classifieds
from other content, e.g. headlines. Based on the gray level
and texture information of the segmented blocks, we will be
able to decide which ones should be kept and which should
be discarded after the obtained segmentation by designing a
supervised classifier. We aim to evaluate linear classifiers, in
case some features allow simple decisions, neural networks,
for more complex decision regions, and k-nearest neighbors,
which should take advantage of the large amount of training
data. In all cases, the training set is being generated by a
specific software, which allows the user to define, manually,
the blocks associated to classifieds. We will focus mainly in
using texture features, based on co-occurrence matrices, granulometric size distribution and investigate additional texture
measures [12].
IV. TARGET G ROUP I NDEX ’ S OPTICAL

MARK

RECOGNITION

A. Problem description and motivation
Every year, IBOPE interviews thousands of people across
all Latin America for the Target Group Index (TGI) research,
a worldwide famous study about the consumption of products
and services, media habits, lifestyle and sociodemographic
characteristics. The research is applied once every quarter of
the year and generates, only in Brazil, approximately 500.000
pages containing the answers of thousands of respondents.
Each respondent can answer up to two surveys: one is
filled by an IBOPE employee during a personal interview
and the other is left in each respondent’s residence to be
filled within a week. The requirement of leaving the survey

Some results for the segmentation of newspaper classifieds using the proposed method.

in the respondent’s residence difficults the usage of electronic
devices to register the answers, due to security issues. Also,
since the form is significantly extensive, some people feel
more comfortable to fill it from paper pages than through a
tablet, for example.
The survey content needs to be transferred from the paper
to the digital format used in the data analysis tools. There is an
huge human effort employed to type the survey answers and
to create a mapping between checkboxes and questions. This
project aims to minimize the human intervention by scanning
the survey and recognizing the answers by means of optical
marker recognition.
After the interviews, filled researches arrive every day and
the results must be published one week after the arrival of the
last one. This situation demands a solution that can process
the pages in real time: each surveys batch should be analyzed
before the next batch arrives.
Contributions: The automatizing of the reading process
using optical marker recognition helps the company to cut
costs related to the surveys transportation and storage, since
the reading process is centralized in IBOPE, and replaces the
manual work of typing the answers with a more efficient and
cheaper solution.
There are preliminary results that show that the proposed
method can identify each page with good accuracy and works
well with many types of check box fillings. Also, the page
analysis is fast enough so the survey that arrives in one day
can be recognized before the next day.
B. Related work
There are several studies on printed form analysis that focus
on extracting information from filled manuscripts. A common
approach is to read a document with a fixed or relatively well
behaved layout as in [13], for business cards and blocks of
names and addresses. The common solution for the analysis of
fixed or partly fixed layout is not adequate because of the great
variation of content displayed in each page of the TGI survey.
There are several layout types (e.g. double column contents,
tables, tables mixed with one or two column content) and
pages in each type show strong variation in content disposition.
Also, the form is modified at intervals of time, once the TGI’s
survey is renewed twice in a year. As we will describe next,
a page model is easily obtained during the survey creation, so
a solution that uses this a priori information is more adequate
than fixing the possible layouts for the analysis.
When dealing with variable layouts, there are works that
aim to describe a form with some model and use this model
to recognize which form is being analyzed, like [14], [15]
and others cited in [13]. We use a variation of this process
considering that each page must have its own model and it
can be created together with the page creation, dismissing the
generation of the page model descriptor.
The model based techniques require a page identification
step, that matches a scanned page with a page model stored
in a database. Although other steps in our method are model
based, the identification based on page models process is not

adequate for this project once it can yield errors that prevents
the entire page classification. In this scenario, we use a barcode
to store a pointer to the page model, so the identification error
is equal to the barcode detection error, which is known to be
small, since barcodes represents a robust technology used in
many environments.
C. Technique overview
The page analysis consists of three phases:
1) metadata creation;
2) identification;
3) marker recognition.
In the first phase, a model, called metadata, is created
for each page of the survey. The second phase deals with
the identification of the surveys pages by reading related
information from a barcode present in each page. The last
step uses the metadata to enhance the marker recognition and
maps every checkbox to a question number.
1) Metadata creation: The metadata is a model of the
survey. Its creation is manual and done only once. It stores
the following information for each page:
• page number;
• barcode position;
• questions present in that page;
• number of checkboxes for each question;
• page regions that contains the answer to each question.
In parallel with the TGI recognition project, we are developing a module dedicated the automatic layout generation of
a form given its content. This step will also return each page’s
metadata information automatically.
2) Identification: A barcode is used to identify each page in
the survey. The barcode stores information that can identify the
quarter of application and page number. The system retrieves
the metadata based on this information and is able to map each
question in that page to a region of interest in the digitalized
page image. With the information from the metadata it is
possible to align the page to match the page model using the
position of the barcode center. This ensures that the positions
in the image and in the metadata are in the same coordinate
system. This step also enhances the accuracy and speed of
the marker recognition step by limiting the search area to the
checkboxes region.
3) Marker recognition: The last step uses the regions of
interest obtained from the identification phase to direct the
search for the markers belonging to each question. The marker
recognition is divided, then, in two phases: checkbox detection
and filled checkbox classification. The checkbox detection is
made in seven steps:
(i) image thresholding;
(ii) reconstruction of the markers borders;
(iii) region and background segmentation;
(iv) hole filling in foreground regions;
(v) contour extraction;
(vi) removal of unwanted regions;
(vii) selection of the elements based on similarity with the
expected checkbox area.

The classification of the detected checkboxes is made using
a quadratic classifier that uses as descriptors the gray-level
intensity of the checkbox and a histogram of oriented classification (HOG) with 36 bins. A dimensionality reduction is
made using Partial Least Squares (PLS) to avoid the problems
involved with high dimensionality. The training process for
PLS used 437 pre-classified samples.
Figure 9 illustrates the main steps for the marker recognition
process.
D. Results

(a)

(b)

(c)

(d)

(e)

Figure 9. The sequence for checkbox detection: (a) Region obtained from
the metadata. (b) Threshold and dilation applied. (c) Holes filled. (d) Detected
checkboxes. (e) Final classification of the checkboxes.

(a)

The method proposed in this section is a work in progress,
but has shown good preliminary results. Figure 10 shows a
complete page of the survey and the results of its recognition.
Figure 11 gives more detailed examples of successful answers
identification and Figure 12 shows examples where the method
fails to give correct results.

(b)

Figure 10. (a) The original page. (b) Result with marked checkboxes in blue, unmarked checkboxes in red and search regions in green. The page’s text had
to be replaced because the TGI survey content is confidential.

(a)
Figure 11.

(b)

(c)

The method works for many types of checkbox fillings.

(a)

(b)

(c)

Figure 12. (a) The metadata region was not correctly aligned, leaving the
second marker outside the analyzed region (in green). (b) A filling joined
two separate checkboxes. (c) The filling is too weak to be detected in the
thresholding operation.

To correct the alignment issue (Figure 12a) a skew correction algorithm is being studied. A bottom up approach in the
skew correction step, like in [16], could also provide useful
information to avoid cropping checkboxes out of the search
region. There is also a need to improve the checkbox detection
in order to eliminate lines joining checkboxes (Figure 12b) and
to avoid incorrect recognition from low contrast binarization
results (Figure 12c).
V. A DDITIONAL

PROJECTS AND FUTURE RESEARCH

Besides proposing innovative approaches in computer vision, IBOPE Media has been using traditional image processing methods to help solving other problems, in addition
to those already mentioned. For example, computer vision
methods have also been applied for the optical recognition of
a TV audience form (simpler than the survey form described
in section IV) and for a digital TV meter, by optical scanning
the TV channel number on the screen display. Also, computer
vision has been used to assist an audio recognition method
that classifies advertisement videos, described as follows.
The previously described monitoring activities required for
newspaper and magazines are also necessary for TV images
and videos. Therefore, in order to analyze advertisement
investments for different industries we also need to extract
information from commercial videos aired on different TV
stations. An important task in this aspect is to classify the
extracted commercials, i.e., if the same commercial is aired

more than once, all its insertions must be grouped in the same
category.
IBOPE uses a method for generating video fingerprints,
so that, after manually classifying each commercial the first
time it is aired, the method is able to indicate whether the
commercial belongs to one of the previously labeled categories
or if it represents a new commercial that should be classified.
Since some of the captured videos have low resolution, the
company relies on an audio recognition method for this task.
However, some commercials, although having very similar
audio information, have different image content, and therefore
should be classified in different categories. IBOPE uses image
information then, to distinguish these instances. We compute
image correlation between the frames and apply transformations that make the algorithm robust to small variations such
as frame displacements and colors.
In section II, we mentioned that the company is interested in
segmenting advertisement images from newspapers and magazines. However, we also need to classify this images in the
same way the videos are classified. So far, this classification
is performed manually, but we aim to develop an automatic
procedure for this task. Once the segmented images from
PressSegment are available in high resolution, we can also
rely on text extraction for the classification.
VI. C ONCLUDING

REMARKS

In this paper, we described the main research methods in
computer vision that are currently applied at IBOPE Media
in order to reduce manual processes for the company’s data
analysis. We introduced a semi automatic watershed based
algorithm for advertisement images segmentation, a novel
approach for newspaper classifieds segmentation and a recognition algorithm for multiple choice forms with diversified
layout.
All the listed projects are highly innovative since novel
techniques are introduced, based on recent research, and some
refer to input types that has not been addressed before. In terms
of relevance, besides contributing to IBOPE itself (reducing
costs, increasing employee productivity and modernizing its
services), these projects can also have impact to the large
number of industries that uses IBOPE’s services. By sharing
greater amount, higher quality and faster information, we are
able to assist more companies in market intelligence aspects.
Additionally, better media planning can also be beneficial to
the consumers population.
We believe that the propagation of good industrial results
with computer vision techniques can help propagate the research benefits to companies that work in uncorrelated areas.
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