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Identification of TV Programs
Based on Provider’s Logo Analysis

1. Introduction

The problem of an easy access of underage persons to the multimedia video content
with inappropriate themes and its consequences are well known [2, 8]. The source of infor-
mation enabling the access to such video programs is widely available in Internet TV. There
are methods [10—-13], which purpose is to control the content of television programs trans-
mitted via the Internet. The operation of the tools and applications [14-20] implementing
these methods consist in the fact of blocking video materials at certain hours, or filtering
web pages with selected IP addresses and keywords. There are also available parental con-
trol modules [21-24] in the antivirus software, web browsers and operating systems. The
mentioned above solutions have, however, crucial limitations. In the event of a temporary
access block to Internet TV, parents must be involved in the process of assessment and
selection of programs. With regard to IP address filtering, the problem concerns a rapidly
growing resource of keywords used for filtering and the ease of making changes to IP ad-
dresses by Internet Service Providers.

Another solution to the stated problem is to analyze the content of images transmitted
from the video stream. In order to achieve it, well-known algorithms [1, 3, 5, 7, 9] use
procedures for the identification of objects or learning models/sets. But the problem is the
selection of adequate model/set, a significant danger of over fitting models/sets and time-
consumption of the methods.

This article presents a method involving the automatic identification of the Internet TV
program provider by examining the logo sign of the program provider, broadcasted along
with the Internet TV program. Such identification of the provider’s logo will allow to block
access to video programs of the specific providers, irregardless of their transmission time,
IP address, or keywords used to find the required website. In contrast to many algorithms
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enabling object recognition in the image, the presented approach does not require the pre-
paration of a learning model/set — neural networks and advanced image processing me-
thods, what simplifies its application for the logo recognition in real time.

2. Description of algorithm

Images transmitted from the video stream Internet TV program contain the logo of the
provider (see Fig. 1). A single image of the logo consists of the objects’ areas belonging to
the logo and background. It can be assumed that the contours of the logo are solid whilst the
background can vary during the program transmission.

In order to recognize the logo images, the pre-defined set of patterns of logo signs of
different broadcasters of the selected Internet TV programs is required.

TV provider’s logo

Fig. 1. Sample image taken during broadcasting of the Internet TV-IPLA
with the selected area of the provider’s logo

The logo identification procedure will consist of the cyclical online comparison of
image logos separated from the video stream with the predefined patterns of logos (Fig. 2).

Let mathematical model of the logo image will be a matrix I =I'(i, j), i=1..m,j=1..n,
where m and n define the isolated logo image.

Initially, the colorful image I of the analyzed logo area (Fig. 3a) is converted to the
monochrome image I'. This operation consists in calculation, for each pixel’s output image
I'(i, j), its brightness on the basis of the information about its constituent colors R, B, G.

The obtained monochrome image I' (Fig. 3b) is then subjected to the next operation of
edges detection by the use of Sobel operator device [4]. As a result of this operation a logo
image contour I" is created. The obtained image I" is not perfect (see Fig. 3c), due to the fact
that the result of the detection considerably depends on the background, where the logo
appears. In order to obtain the best quality of contours the averaging method is applied
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during the sequence of images of logo’s contours {I';}, k=1 ... K. As a result of this opera-
tion the averaged image of logo’s contours is created I.

Number of images in the sequence K was established for 40. This is experimentally
adopted number, at which the procedure for identifying the logo is close to 100%.The image
example I' is shown in Figure 3d.
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Fig. 2. Flow chart for algorithm
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In order to classify the image point to logo contour or background the method of image
segmentation is used — thresholding [6]. A threshold value p = 100 was determined on the
basis of statistical analysis of the obtained results. After the thresholding operation of the
image of the logo’s contours a binary image of logo’s contours is created B = B(, j), i =1 ... m,
j=1..n. The image example B is shown in Figure 3e.

In order to determine whether the received B image is a logo, or, for instance, TV
commercials are emitted, the number of pixels on p image is analyzed. When the sum of
pixels p is less than the experimentally determined number g = 100, then the algorithm
identifies the image as a programe without a logo (eg. TV commercial)
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Fig. 3. Stages of image processing in the algorithm to recognize the logo: original image (a),
compression for monochrome image (b), edges detection using Sobel operator (c), normalized
image after the operation of accumulating 40 input images (d), thresholding operation (e)

Otherwise, the next stage of the algorithm is the comparison operation of the obtained
binary image of the logo’s contours B with previously defined patterns {B%}, r = 1 ... R,
where B% is r-this logo pattern, and R is the number of patterns. Each pattern is obtained on
the basis of the hereabove described procedure for the case when the background is steady.

The comparison operation is performed on the basis of analysis of a sum of pixels for
each rows w; and columns k; of images B and B

m
wy =Y B(, j) i=l.m,j=1.n (1a)
j=1
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n
kj=YB(,j) i=l.m,j=1l.n (1b)
i=1

Let wﬁ, k§ are the mean values calculated for each row and column of the image B,
similarly w7, k? for each rows and columns of the r-of this pattern B%. In order to compare
the image B and pattern BZ the sums are calculated s, i 5", of absolute differences of rows

I I
values w;, w’; and columns &}, k.

m

Syy = Z‘Wz] wiil r=1.R (2a)
i=

roS k2| r=1r

N Z j r,j r=1... (2b)

The pattern corresponding to the analyzed image is recognized by setting the minimum
amount according to the criterion:

min(sy, +s;) r=1..R 3)
r

3. Tests results

On the basis of the algorithm an application has been developed in the C# lan-
guage. The application window is shown in Figure 4. Author’s application ,,StopPlay”
works in real time in parallel with the selected Internet television programs. In order
to verify the correctness of the algorithm to recognize the logo, a set of six patterns of
the logo{B%}, r = 1 ... 6 (see Fig. 3) of popular Internet televisions was defined. Internet
addresses of Internet television programs used in the tests include inter alia: http://
www.itv.net.pl, http://www.ipla.pl.

Logo images of dimensions 60 to 50 pixels are extracted automatically from the indi-
vidual frames in the video stream during transmission of Internet television program. The
location of the logo transmission on the image must be predetermined.

The task of the user is only the choice from a particular set of programs — the names of
the provider (providers), whose logo is to be recognized. Figure 4 presents an analysis of
tested logos of television programs. Due to the limited broadcasting time of the Internet
television programs in the tests the results for the three available TV sites: ITV, EZO, IPLA
were only presented. The tests were performed for an average of 20 000 video frames in
approximately three hours for each logo.
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Fig. 4. The main algorithm application window with the logo and sample image
of Internet TV-IPLA

The algorithm was tested during the TV program as well as during commercial breaks.
The algorithm identifies the situation in the absence of a logo on a screen. The obtained
results allow to conclude that the presented algorithm detects the logo with an accuracy
above 98% (see Fig. 5).
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Fig. 5. Percentage chart correctly recognized logos for selected television broadcasters

The lack of proper recognition is affected by cases where the logo and background are
in the same colours, i.e. without visible logo’s contours, as well as the presence of per-
manent objects in the logo. Additional objects when recording consecutive frames of
video sequences are the areas identified in the algorithm as a logo. Table 1 presents the
tested logo patterns {B%}, » = 1 ... 3 and sample images of logo contours I recognized (a)
and unrecognized (b).



Identification of TV Programs Based on Provider's Logo Analysis 553

Table 1
Sample patterns B% and images of logo contours I recognized (a) and unrecognized (b)

Logo patternsB? Images of logo contours

Recognized (a) Unrecognized (b)

I,
EZO
.ﬂ':‘-ﬁ:h

IPLA

Dlipta

4. Conclusions

This article presented the object recognition algorithm that can be used in the applica-
tion working in real time and enabling to recognize television programs.

Implemented algorithm is able to detect images of the logo with an accuracy of above
98%. It can also identify a situation in the absence of the logo on the image. The problem
appears however, when the logo and background images are in the same colours as well as
when permanent objects turn up in the logo area, which are identified by the algorithm as
a logo. However, in contrast to many other object recognition algorithms, the proposed
algorithm does not require the preparation of a learning set, or the application of advanced
methods for image processing. This allows for its practical and easy use in the application
of automatic identification of television programs. Further studies will include refinement
of the algorithm and finding solutions to recognize the logos, which are not recognized or
detected by the algorithm, also in case of image disruption.
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