
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

43
9 

94
3

A
1

��&�����������
(11) EP 2 439 943 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
11.04.2012 Bulletin 2012/15

(21) Application number: 10186869.3

(22) Date of filing: 07.10.2010

(51) Int Cl.:
H04N 5/913 (2006.01) G11B 20/00 (2006.01)

H04N 7/16 (2011.01) H04N 7/173 (2011.01)

H04N 7/24 (2011.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Nagravision S.A.
1033 Cheseaux-sur-Lausanne (CH)

(72) Inventors:  
• Kudelski, André

1095 Lutry (CH)
• Nicolas, Christophe

1162 St-Prex (CH)

(74) Representative: Leman Consulting S.A.
Chemin de Précossy 31
1260 Nyon (CH)

(54) System and method to prevent manipulation of transmitted video data

(57) The aim of the invention is to provide a solution
to ensure that the content sent by the IRD is the content
effectively displayed on the screen.

It is then proposed a system to prevent manipulation
of transmitted video data comprising an Integrated Re-
ceiver Decoder (IRD) receiving audio/video data, a dis-
play device (TV), said IRD comprising means to transmit

an HDMI compliant audio/video stream toward the dis-
play device, characterized in that the display device com-
prises internal or external means to extract all or part of
the actual displayed information, and means to send all
or part of the actual displayed information to the IRD,
said IRD comprising means to compare the received in-
formation with the one sent to the display device.
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Description

Introduction

[0001] The present invention concerns the field of tel-
evision devices, in particular a set-top-boxes (or IRD In-
tegrated Receiver Decoder) designed to providing addi-
tional media experience on the television.

Prior art

[0002] The today’s situation is described in respect
with the figure 1. The IRD is connected to the various
sources of data (IP, satellite, cable, antenna) and is in
charge of extending the capabilities of the television by
providing decryption of the encrypted data as well as han-
dling the access rights. The IRD proposes also storage
capabilities, parental control with identification of the user
to apply the proper profile and a program guide. The out-
put is connected to a television or a screen to take ad-
vantage of the multimedia experience.
[0003] One of the revenue model of the media content
providers is the advertisement introduced during appeal-
ing broadcast content. It is therefore important that the
advertisements sent by the IRD to the television is not
replaced by other information.

Brief description of the invention

[0004] The aim of the invention is to provide a solution
to ensure that the content sent by the IRD is the content
effectively displayed on the screen.
[0005] It is then proposed a system to prevent manip-
ulation of transmitted video data comprising an Integrat-
ed Receiver Decoder (IRD) receiving audio/video data,
a display device, said IRD comprising means to transmit
an HDMI compliant audio/video stream toward the dis-
play device, characterized in that the display device com-
prises internal or external means to extract all or part of
the actual displayed information, and means to send all
or part of the actual displayed information to the IRD,
said IRD comprising means to compare the received in-
formation with the one sent to the display device.

Brief description of the figures

[0006] The present invention will be better understood
thanks to the attached figures in which :

The figure 1 illustrates the standard known system.

The figure 2 shows the so-called "man-in-the-mid-
dle" attack

The figure 3 illustrates the invention using a dongle
to determine the actual displayed image

The figure 4 is similar to the figure 3 with the differ-

ence that feedback data is sent wirelessly

The figure 5 illustrates the same embodiment as the
figure 4 with an external wireless received on the
IRD side.

The figure 6 illustrates the case with a second HDMI
feedback channel

The figure 7 illustrate a case when the signature is
calculated by the display device

The figure 8 illustrates a case when the back chan-
nel is used to control the access to the content

Description of the various embodiments

[0007] The figure 1 illustrates the standard known sys-
tem. The IRD (Integrated Receiver Decoder) is on one
side connected to the broadcast channels, such as via
an antenna, cable, or IP, and on the other side is con-
nected to a display device TV. The purpose of the IRD
is to receive the signal, convert it into a plurality of chan-
nels, and is necessary, decrypt the selected channel with
the cooperation of a security module. The selected chan-
nel is then transmitted to the TV via an HDMI cable. Other
functions are also proposed by the IRD such as recording
an event, either directly while it is broadcasted, or ac-
cording to a programmed time/date.
[0008] The IRD is also in charge of the reception, prep-
aration and display of the Electronic Program Guide
(EPG) that helps the user to quickly access the desired
channel.
[0009] The HDMI communication is protected by HD-
CP which defines the frame of data exchange. HDCP is
based on certificates verification and data encryption. Be-
fore the data are outputted by a source device, a hand-
shake is initiated during which the certificate of the source
and the sink are exchanged. The received certificate (e.g.
X509) is then verified and used to establish an common
encryption key. The verification can use white or black
lists.
[0010] The figure 2 shows the so-called "man-in-the-
middle" attack in which an additional device MM is placed
at the output of the IRD and intercepts the audio/video
stream. The risk in such a case is to bypass the security
rules that were associated with the content such as "view
only", "view once", "no record". The fact that the content
is in a external device opens the possibility for a third
party to use the content in a way not authorized by the
content provider. The aim of this patent application is to
detect the presence of such external and in-between de-
vice by the IRD and take appropriate action.
[0011] The figure 3 illustrates the invention using a
dongle to determine the actual displayed image. A dongle
DG-SN is connected to the display device with the aim
of gathering information about what is currently displayed
on the device. This can be done by outputting the HDMI
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signal entering into the display device toward the dongle.
For that purpose, the dongle can be connected to the
HDMI output of the display device or to another interface
such as CI+. The dongle DG will then calculate a signa-
ture of all or part of the displayed image, this signature
being compared with a reference signature calculated by
the IRD. The comparison of both signatures can be ex-
ecuted within the dongle DG or by the IRD. In the first
case, the dongle receives the reference signature from
the IRD through another connection, such as a USB con-
nection and simply send back a signal for positive or neg-
ative comparison to the IRD. In the second example, the
dongle transmits the signature of the displayed image to
the IRD and the latter executes the comparison.
[0012] The figure 4 illustrates a similar embodiment.
The only difference is the connection between the dongle
DG-SN and the IRD which is wirelessly. In this case, the
IRD comprises no wireless means and this is why the
IRD is connected to a transmitter RC. The transmitter RC
is for example connected with the IRD thanks to an USB
connection.
[0013] The figure 5 is similar to the figure 10 with the
transmitter RC integrated within the IRD.
[0014] The figure 6 is based on the same principle but
the dongle described above is included into the IRD. The
display device TV comprises an output that gives the
data currently displayed e.g. HDMI output. The IRD than
calculate the signature based on the received data and
compare it with the one calculated on the video data sent
by the HDMI output of the IRD.
[0015] The figure 7 is still based on signature compar-
ison, the display device having a processing module that
can calculate the signature on the displayed image. This
signature is then sent to the IRD by various means, such
as USB, Bluetooth, wifi, powerline. The IRD calculates
the reference signature on the image sent to the display
device and compares the received signature with the ref-
erence signature. The IRD comprises means to interrupt
the transmission of video signal in case of difference.
[0016] Another aspect of this embodiment, which is
common to the previous one about the signature com-
parison, is the synchronization between the module cal-
culating the signature on the displayed image and the
module calculating the signature on the reference image.
This synchronization aims at defining which image will
serve as the basis of the calculation of the signature. For
the sake of understanding, the module within the display
device (or attached to the display device) will be named
"receiver signature module" and the equivalent module
within the IRD is named "emitter signature module". The
IRD can send a command to the receiver signature mod-
ule that trig the calculation of the signature. This com-
mand can comprise the indication about the area on
which the calculation should be done. It is not necessary
to have a signature on the whole image, only a portion
will be sufficient to detect a change between the signal
sent and the signal received.
[0017] The command sent by the IRD to the receiver

signature module can also indicate a frame index. The
display device displays a succession of frame, each hav-
ing an index. When the proper index is detected, the re-
ceiver signature module calculates the signature and
sends it to the IRD (or compares it locally with the refer-
ence signature received from the IRD).
[0018] The figure 8 illustrates another embodiment
based on the technology describes in the document WO
2004/073292. The audio/video data entering into the IRD
are lured, i.e. part of the data are extracted and replaced
by dummy data. The IRD thus create two streams, one
modified stream and one control object. The modified
stream is sent in a conventional way to the display device,
e.g. using HDMI. The control object CO created by the
IRD and contains the data extracted during this luring
phase. The control object CO can be sent to an equivalent
module attached (or within) the display device for recon-
structing the original audio/video stream. A further func-
tion of the reconstruction module is to check the consist-
ency of the reconstructed stream. This module, once the
original data being re-establish into the proper location
into the modified stream, can calculate a checksum on
the expected original stream (or equivalent verification
information). This verification can take various forms,
such as verifying the dummy value that was inserted in
lieu of the original value into the modified stream. It can
be the verification of another value at a location indicated
into the second stream or a hash value of a packet of
data. The result of the verification is then sent to the IRD
that can take the necessary measures in case of differ-
ence.

Claims

1. System to prevent manipulation of transmitted video
data comprising an Integrated Receiver Decoder
(IRD) receiving audio/video data, a display device
(TV), said IRD comprising means to transmit an HD-
MI compliant audio/video stream toward the display
device, characterized in that the display device
comprises internal or external means to extract all
or part of the actual displayed information, and
means to send all or part of the actual displayed in-
formation to the IRD, said IRD comprising means to
compare the received information with the one sent
to the display device.

2. System of claim 1, wherein the display device com-
prises a dongle in charge of extracting all or part of
the displayed information, said dongle comprising
connection means with the IRD.

3. System of claim 2, wherein the connection means
with the IRD is wireless.

4. System of claim 2 or 3, wherein the dongle is con-
nected to the HDMI output of the display device.
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5. System of any of the claims 2 to 4, wherein the dongle
comprises means to calculate a signature on all or
part of the displayed information, said signature be-
ing sent to the IRD.

6. System of claim 1, wherein the display device com-
prises means to extract all or part of the displayed
information, and means to send it to the IRD.

7. System of nay of the claims 1 to 6, wherein the dis-
played information are a succession of frames, and
the means to extract the displayed information re-
ceives a triggering signal form the IRD, said signal
indicating which frame is to be extracted for the cal-
culation of a signature of the displayed information.
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