
1 Method and system for cooperative transmission of a video sequence
The present invention relates to a method and a system for
transmitting a video sequence from a transmitting terminal including
at least one short-range radio interface 5 and one long-range radio
interface towards at least one receiving terminal.        It is in
particular applicable to the "live" transmission of video sequences,
also called "streaming," the video data being consumed, for example
viewed, as it is received by the recipient. This video data has the
characteristic of having a limited useful lifetime, the data 10
having to be received and processed by the recipient before a certain
deadline, which is the moment at which that data is required to be
viewed. After that deadline, the data becomes useless.       Thus, to
be sent over a limited bandwidth network, for example a radio
connection, a video sequence must be compressed, so as to ensure an
acceptable reception quality. 15 Known from the document "Cellular
Controlled Short-Range Communication for Cooperative P2P Networking"
(Frank H.P. Fitzek et al., WWRF 17, 2006) is a method that combines
short-range and long-range radio communication technologies to
increase the data transmission throughput from a base station towards
at least two receiving terminals able to exchange data according to a
short-range communication, while reducing the 20consumption of energy
needed for that transmission.        Throughout the entire
description and the claims, "short-range radio connection" refers to
a connection of the WLAN type, for example a Wi-Fi connection,
established over a maximum distance of about several hundred meters.
Moreover, "long-range radio connection" refers to a radio connection
of the WAN type, for example a WiMAX 25connection, over a range that
can reach several tens of kilometers.        According to this
method, instead of sending the same data to each of the receiving
terminals using a long-range communication, the base station sends
each receiving terminal a different part of the data, then each of
the receiving terminals sends the other terminals the data it has
received, via a short-range communication. 30 However, in the case of
the transmission of a video sequence from a mobile terminal, the
resolution of the transmitted sequence is most often limited by the
possible throughput in upstream connection of the mobile terminal.
Indeed, the radio transmission strength of each radio interface of a
mobile terminal is limited, both due to the lifetime of the battery,
and to ensure compliance with a standard setting the maximum allowed
35specific absorption rate (SAR), i.e. the maximum level of
radiofrequencies emitted by each radio interface. For example, for a
mobile terminal provided with a WiMAX radio interface,  2 



the maximum flow in downstream connection is 5.76 Mbps, whereas it is
only 115 kbps in upstream connection, i.e. about 50 times weaker.
Furthermore, in order to avoid the interference caused by
simultaneous transmission and reception, each frame of a long-range
WAN connection, the duration of 5 which is in the vicinity of several
milliseconds, is made up of a descending frame, during which the
terminal receives data packets, and an ascending frame, during which
the terminal transmits data packets. Each of the descending and
ascending frames has a predetermined duration, such that the terminal
can only transmit data during fixed periods. As a result, the
"streaming" transmission of a video sequence with a good 10resolution
from a mobile terminal via a radio connection is generally
impossible.        Several solutions have been proposed to resolve
this problem. Patent W002/17043 describes a method for sending a
message, for example a video, from a transmitting terminal to a
receiving terminal, both equipped with several radio interfaces using
different technologies such as GPRS or CDMA. According to this
method, the 15 message is split into several sets of data packets,
and each of these sets is sent via a different radio interface of the
same transmitting terminal towards the same receiving terminal. Then,
after receiving all of the fragments, the receiving terminal
recombines them to obtain the original message. This method certainly
makes it possible to multiply the upstream connection from 20 the
transmitting terminal, but it requires, for the throughput gain to be
significant, that this terminal and the network access point be
equipped with several radio interfaces using different technologies.
However, the current terminals rarely have more than two radio
interfaces with different technologies, and the network access points
are generally not provided with radio interfaces using different
technologies. 25Similarly, application US 2008/0130496 discloses a
method for sending a video sequence from a terminal provided with a
plurality of transmitters towards a server. The terminal generates,
from the sequence, several data packets, which are sent by the
various transmitters via a plurality of channels of a 3G network.
These packets are received, then recombined by the server, which then
reconstitutes the original video 30  signal. Thus, if the terminal
comprises a number N of transmitters with 3G technology, the upstream
rate is multiplied by a factor N.        However, the current
terminals are generally not equipped with more than one radio
interface using a given technology. The implementation of this method
therefore requires a substantial material modification to the
existing terminals. Moreover, this 35method involves substantial
energy consumption, due to the multiplication of transmissions on the
long-range connections.  3 



The aim of the invention is thus to allow the transmission of data
from a transmitting terminal, in upstream and long-range connection,
with a higher throughput than the throughput authorized by a wireless
connection of the WAN type, having less      significant
implementation constraints than those imposed by the solutions of the
state of 5the art.        To that end, the invention relates to a
method of the aforementioned type, characterized in that it comprises
the following steps:        - segmenting said video sequence into a
base layer making it possible to obtain a low-quality video sequence
and at least one improvement layer, complementary to said 10base
layer, and making it possible to obtain a better quality video
sequence in combination with the base layer,        - transmission,
by said long-range radio interface of the transmitting terminal, of
at least the entire base layer towards said receiving terminal,
- transmission, by said short-range radio interface of the
transmitting terminal, of at 15least the entire improvement layer
towards at least one cooperation terminal comprising at least one
short-range radio interface and one long-range radio interface,
- transmission, by said long-range radio interface of said
cooperation terminal, of at least the entire improvement layer
towards said receiving terminal. Thus, according to this cooperative
transmission method, the transmitting terminal 20 sends, at
long-range, only part of the layers making up the video sequence, and
calls on nearby terminals, which serve as relays, for the
transmission of the other layers of the video sequence. The
transmitting terminal thus uses both its long-range connection and
its short-range connection to transmit the video sequence, which
makes it possible to increase its upstream connection rate.
25Moreover, this transmission method is advantageous from an energy
perspective for the transmitting terminal, as it sends only part of
the layers of the video sequence according to a long-range
connection, which consumes more energy than a short-range connection.
According to other aspects, the transmission method includes one or
more of the 30following features: 



- the transmission by said long-range radio interface of the
transmitting terminal of at least the entire base layer towards said
receiving terminal and the transmission, by said long-range radio
interface of said cooperation terminal, of at least all of the
improvement layer towards said receiving terminal are done
concomitantly; 35- the method also comprises a step for initiating
cooperation, comprising:  4  the broadcast by said short-range radio
interface of the transmitting terminal of a cooperation request, and
the transmission by the short-range radio interface of said
cooperation terminal to said transmitting terminal of a cooperation
acceptance message; 5  - the transmission method also comprises a
step for initiating the transmission, comprising the sending by said
short-range radio interface of the transmitting terminal to the
cooperation terminal of a message comprising connection parameters
for opening, by the cooperation terminal, of a long-range connection,
and connection identifiers comprising the source and destination port
numbers, and an address of the transmitting 10terminal and the
receiving terminal;        - said long-range radio interface of the
transmitting terminal communicates according to communication frames
successively comprising descending frames and ascending frames, said
transmission by the short-range radio interface of the transmitting
terminal of the improvement layer towards said cooperation layer
comprises a step for  15 transmitting data towards said cooperation
terminal during at least one of said descending frames, and said
transmission by the long-range radio interface of the transmitting
terminal of the base layer and said transmission by the long-range
radio interface of said cooperation terminal of the improvement layer
comprise steps for transmitting data from said base and improvement
layers, respectively, during at least one of said ascending 20frames;
- the transmission method also comprises a step for receiving said
base and improvement layers by a network access point, and a step for
transmission from said network access point, towards said receiving
terminal, of said base and improvement layers. 25The invention also
relates to a system for sending a video sequence to at least one
receiving terminal, comprising a transmitting terminal including at
least one short-range radio interface and one long-range radio
interface, and at least one cooperation terminal including at least
one short-range radio interface and one long-range radio interface,
characterized in that said transmitting terminal also comprises: 30-
means for segmenting said video sequence into a base layer making it
possible to obtain a deteriorated video sequence and at least one
improvement layer, complementary to said base layer,        - means
for ordering the transmission by said long-range radio interface of
the transmitting terminal of at least the entire base layer towards
said receiving terminal, and 



5        - means for ordering the transmission by said short-range
radio interface of the transmitting terminal of at least the entire
improvement layer towards said cooperation terminal,   and in that
said cooperation terminal comprises means for ordering the
transmission, by 5the long-range radio interface of the cooperation
terminal, of at least the entire improvement layer towards said
receiving terminal.        According to other aspects, the
transmission method includes one or more of the following features:
said transmitting terminal also comprises means for determining the
possible 10throughput between the long-range radio interface of the
transmitting terminal and the receiving terminal;         said
transmitting terminal also comprises means for generating a
cooperation request and for ordering the broadcast of said request
via its short-range radio interface, and said cooperation terminal
comprises means for generating a cooperation acceptance 15message and
for ordering transmission of said cooperation acceptance message to
said transmitting terminal;         said transmitting terminal also
comprises means for generating an information message containing the
communication parameters necessary for the transmission by said
cooperation terminal of said improvement layer and to order the
transmission of said 20information message to said cooperation
terminal.        The invention will be better understood in light of
an example of one embodiment of the invention that will now be
described in reference to the appended figures, in which:  figure 1
is a diagram illustrating a communication network adapted to the
implementation of the inventive method; 25- figure 2 is a diagram
showing the architecture of transmitting and cooperation 



terminals adapted to implement the inventive method;  figure 3 is a
synoptic diagram illustrating the implementation of a method for
transmitting a video sequence according to one embodiment of the
invention.              Figure 1 shows the overall architecture of a
system in which the inventive method 30can be implemented.
This system comprises a transmitting terminal 1, cooperation
terminals 2 identical to the transmitting terminal, a network access
point 3, a communication network 4, and a receiving terminal 5.
The transmitting terminal 1, hereafter called source terminal, can be
any type of 35device including at least one long-range radio
interface of the WAN type, such as a WiMAX interface according to
standard IEEE 802.16, and at least one short-range radio  6 interface
of the WLAN type, for example a Wi-Fi interface according to standard
IEEE 802.11g, and capable of sending a stream of data to a receiving
device. As a non-limiting example, the source terminal 1 is a mobile
telephone. This source terminal 1 is capable of communicating, in
transmission and reception, 5 via a short-range connection of the
WLAN type, with at least one cooperation terminal 2. In the example
illustrated in figure 1, two cooperation terminals 2 are shown, but
the number of these terminals 2 can be different. These cooperation
terminals 2 are provided with a radio interface of the WLAN type
using the same technology as the WLAN interface of the source
terminal, and also comprising a long-range radio interface. The
cooperation  10 terminals 2 are situated at a maximum distance of
several hundred meters from the source terminal 1.        The network
access point 3 comprises a radio antenna using the same technology as
the long-range interface of the source 1 and cooperation 2 terminals,
and comprises means for transmitting data sent by the terminals 1 and
2, via the communication network 154, towards the receiving terminal
5, recipient of said data. 



Figure 2 shows a simplified view of the architecture of a source
terminal 1 and cooperation terminals 2 adapted to the transmission of
a video sequence according to the inventive transmission method.
These terminals 1 and 2 in particular comprise a video encoder 10, a
decision  20 module 11, an adaptation module 12, and at least two
radio interfaces of the WAN 13 and WLAN 14 type, respectively. The
video encoder 10 is connected to the decision module 11, which in
turn is connected to the radio interfaces 13 and 14 via the
adaptation module 12. As an example, the WAN interface 13 is a WiMAX
interface, and the WLAN  25 interface 14 is a Wi-Fi interface using
the IEEE 802.11g protocol. These radio interfaces 13 and 14 in
particular comprise means for encapsulating the data to be
transmitted in the form of data packets, and means for
unencapsulating the data packets they receive.        The video
encoder 10 is a scalable encoder, according to standard H264/SVC
(Scalable Video Coding), capable of generating, from a video
sequence, independent data  30 layers, comprising a base layer,
encoded according to standard H264/AVC, and at least one improvement
layer. The base layer contains a low-resolution version of the video
sequence, and the improvement layers making it possible to gradually
improve the resolution of the sequence relative to the base layer,
and can be transmitted by independent data streams. Thus, the base
layer makes it possible to obtain a low-quality 35video sequence and
the improvement layers make it possible, in combination with the base
layer, to obtain a better quality video sequence.  7       The
decision module 11 is capable of determining, when it receives data
streams from the encoder 10 or the radio interfaces 13 and 14, how
those streams must be managed. The decision module 11 thus comprises
means for determining the bandwidth 5 available between the terminal
and the network access point 3, and the maximum throughput that the
WLAN interface 13 can transmit towards the network access point 3.
The decision module 11 also comprises means for choosing, when it
receives layers of video data to send towards a receiving terminal 5,
what transmission mode to adopt, as a function in particular of the
amount of data to be sent, the maximum throughput and the 10bandwidth
towards the network access point 3.        The decision module 11
also comprises means for initiating a cooperative transmission, by
generating a cooperation request that it sends the adaptation module
12 as well as instructions to broadcast said request via the WLAN
interface 14. Upon reception of acceptance messages from terminals
accepting the cooperation request, the 15decision module 11 can
choose, from those terminals, one or more cooperation terminals. 



The decision module 11 also comprises means for generating an
information message, intended for cooperation terminals 2, containing
the communication parameters necessary to transmit data streams
towards the receiving terminal 5 via a long-range WAN connection.
20Moreover, the decision module 11 is capable of sending the layers
of video data to the adaptation module 12, as well as instructions to
send these layers via the WAN radio interface 13 only, or via the WAN
radio interface 13 and the WLAN radio interface 14, depending on the
chosen transmission mode. The decision module 11 is also capable of
sending the adaptation module 12 instructions to eliminate one or
more layers of video 25data, when the set of layers generated by the
encoder cannot be transmitted.        The decision module 11 thus
comprises means for controlling the sending of video data layers via
the WAN interface 13 during the ascending frames of the WAN interface
13 of the source terminal 1, and means for controlling the sending of
the layers of video data via the WLAN interface 14 during the
descending frames of the WAN interface 13 of 30the source terminal 1.
Moreover, the decision module 11 comprises means for deciding, as a
function of criteria such as the charge level of the battery of the
terminal and the availability of the terminal to establish a new
communication, to accept or reject a cooperation request received by
said terminal, and means for generating a cooperation acceptance
message. 35The adaptation module 12, in compliance with the
adaptation modules of the state of the art, is capable of sending the
data streams it receives from the decision module 11  8 towards the
WAN interface 13 or the WLAN interface 14, or eliminating those
streams, according to the instructions it receives from the decision
module 11.          Figure 3 shows a synoptic diagram illustrating
the method for transmitting a video sequence according to the
invention, from a source terminal 1 towards a receiving 5 terminal 5
through a network 4 as illustrated in figure 1.        In a first
encoding step 20 of this method, the video encoder 10 of the source
terminal 1 generates, from the video sequence to be sent, NL
complementary layers of video data, each comprising part of the data
making up the original video sequence, which will be transmitted in
the form of NL data streams. The video encoder 10 is an H264/SVC 10
encoder, which generates a base layer during the step, encoded
according to the H264/AVC standard, and at least one improvement
layer.        Then, in a decision step 21, the video encoder 10
transmits the set of layers of video data to the decision module 11,
and the latter determines, depending in particular on the amount of
data to be sent, the possible throughput and the available bandwidth
on 15  the WAN connection 13 between the source terminal 1 and the
network access point 3, which transmission mode to adopt to send
these data layers. 



The possible upstream connection rate from the source terminal 1 and
the available bandwidth may prove insufficient for the "streaming"
transmission of all of the layers of video data from the WAN radio
interface 13 of the source terminal 1. In that 20 case, during a step
22 for transmitting the layers of video data using a WAN connection,
the decision module 11 transmits all of these layers to the
adaptation module 12 as well as instructions to send only via the WAN
interface 13. In response to this instruction, the adaptation module
12 transmits all of the layers to the WAN radio interface, and these
layers are sent via the WAN radio interface 13, after adding a MAC
header to the data 25  packets making up these layers, towards the
receiving terminal 5, via the network access point 3.
Alternatively, if the upstream connection rate or the available
bandwidth is not sufficient for the transmission of the set of layers
via the WAN connection of the source terminal 1, the decision module
11 initiates a cooperative transmission with the 30 cooperation
terminals 2. According to this cooperative transmission, only the
base layer is transmitted via the WAN connection of the source
terminal 1, and all or part of the improvement layers is sent via the
WLAN connection of the source terminal to the cooperation terminals 2
so the latter transmit these improvement layers via their own WAN
connection to the receiving terminal 5.  9       To that end, during
a step 25 for initiating the cooperation, the decision module 11
generates a cooperation request, and this request is transmitted by
the WLAN radio interface 14 by broadcasting to all of the terminals
located within reach. This request is received by the terminals
provided with a suitable WLAN radio 5 interface 14, and is
transmitted to the decision module 11 of each of these terminals.
Each decision module 11 then decides, as a function of criteria such
as the charge level of the terminal's battery and the availability of
the terminal to establish a new communication, to accept or reject
the request, and each decision module 11 accepting this request sends
the source terminal 1 an acceptance message, via the WLAN interface
14, using a point- 10to-point connection.        After sending the
cooperation request, the decision module 11 of the source terminal 1
therefore receives N000p acceptance messages, via the WLAN interface
14 of the source terminal. The decision module 11 then chooses, among
the Ncocp terminals having transmitted an acceptance message, Ned
cooperation terminals 2, depending in 15 particular on the number NL
of video layers to be transmitted. Thus, if the number NL of video
layers to be transmitted is less than or equal to the number of
terminals available to transmit them (i.e. N000p + 1), the decision
module 11 chooses, among the N000p terminals, NL-1 cooperation
terminals 2. If the number NL of video layers to be transmitted is
greater than the number of terminals available to transmit them, the
N,,p terminals are chosen as 20 cooperation terminals 2, and part of
the video layers, which are excess layers, will either be transmitted
by the source terminal 1, using a WAN connection, or not transmitted.
If the source terminal 1 does not receive any acceptance message, it
can choose only to transmit the base layer of the video sequence to
the receiving terminal 5. Then, in a step 27 for initiating the
transmission, the decision module 11 transmits 25 to each of the
cooperation terminals 2, via the WLAN radio interface 14 of the
source terminal 1, an information message containing the
communication parameters necessary to transmit data streams to the



The decision module 11 of the source terminal 1 then transmits, to
the adaptation 35module 12 of this terminal, the set of video layers
created by the video encoder 10, as well as a request indicating what
improvement layers must be transmitted to the short-range  10 WLAN
interface 14, to then be sent to the cooperation terminals 2, which
base layer must be transmitted towards the long-range WAN interface
13 to be sent directly to the receiving terminal 5, and what layers
must be eliminated.           In response to this request, the
adaptation module 12 eliminates any excess 5 layers, transmits the
non-eliminated improvement layers to the WLAN interface 14, and the
base layer to the WAN interface 13.        The improvement layers are
not continuously transmitted towards the cooperation terminals 2, but
only during the descending frames of the WAN connection of the source
terminal 1, i.e. the periods during which the source terminal 1 does
not transmit at long 10range.        Thus, in a step 29 for WLAN
transmission of the improvement layers, the WLAN interface 14 of the
source terminal 1 transmits, to each cooperation terminal 2, a set of
data packets of a given improvement layer, after encapsulation of
said packets. Advantageously, the transmission of the packets is
adjusted using the round robin: the  15 WLAN 14 successively
transmits, to each cooperation terminal 2, a packet of the
improvement layer associated with that terminal, until the end of the
descending frame of the WAN connection.        Moreover, the
transmission of the packets is controlled by the RTCP (Real-time
Transfer Control Protocol), which provides for the periodic sending,
by the recipients of  20 the packets, i.e. the cooperation terminals
2, of acknowledgement packets to the source terminal 1. In this way,
the source terminal 1 can determine which terminals in fact receive
the packets transmitted during step 29. The acknowledgement packets,
received by the WLAN interface 14 of the source terminal 1, are
transmitted to the decision module 11 of that terminal, which can
decide, if one of the cooperation terminals 2 does not receive the
25 packets whereof it is the recipient, to eliminate that terminal
from the list of cooperation terminals. The decision module 11 can
then choose to eliminate the improvement stream associated with that
terminal, or to look for new terminals capable of cooperating,
according to a new step 25 for initiating the cooperation. Following
step 29, i.e. during the ascending frame of the WAN connection of the
30 source terminal 1, the cooperation terminals 2 transmit, during a
step 31 for WAN transmission of the improvement layers, all or part
of the packets received during step 29 towards the receiving terminal
5, via the network access point 3. To that end, the packets received
by the WLAN interface 14 from each cooperation terminal 2 are
unencapsulated by said WLAN interface 14, transmitted to the decision
module 11 of the terminal, which 35branches these packets, via the
adaptation module 12, towards the WAN interface 13 of 



the terminal. After encapsulation of said packets, including in
particular in their header the  11 connection identifiers received
during step 27 for initiating the transmission, the WAN interface 13
transmits all or part of these packets towards the receiving terminal
5.        In parallel, in a step 33 for WAN transmission of the base
layer, the WAN interface 13 of the source terminal 1 sends a set of
packets of the base layer, after encapsulation of 5said packets,
towards the receiving terminal 5, via the network access point 3.
Thus, the source terminal 1 and the cooperation terminals 2 transmit,
at the same time and potentially on the same transmission channel,
data towards the network access point 3. The WAN transmissions from
these terminals 1 and 2 use a modulation method enabling several
parallel transmissions by different terminals, for example OFDMA
10(Orthogonal frequency-division multiple access) modulation.
At the end of steps 31 and 33, i.e. at the end of the ascending frame
of the WAN connection of the source terminal 1, the source terminal 1
transmits, during a new step 29, new packets of each improvement
layer to the cooperation terminals 2, during a new descending frame
of the WAN connection. This step 29 is itself followed by new steps
31 15and 33 for transmitting packets towards the receiving terminal
5.        Thus, the source terminal 1 successively transmits, during
the descending and ascending frames of the WAN connection, data
packets from the improvement layers to the cooperation terminals 2,
and data packets from the base layer to the receiving terminal 5. In
parallel, each cooperation terminal 2 receives, during several steps
29, data 20packets from a given improvement layer, and transmits
those packets towards the receiving terminal 5 as they are received.
During a step 35 for conveyance on the network, parallel to steps 31
and 33 or step 22, the network access point 3 receives the packets
from each of the layers, transmitted by the source terminal 1 and the
cooperation terminals 2 during steps 31 and 25 33, or by the source
terminal 1 during only step 22, unencapsulates said packets and sends
them through the network 4 to the receiving terminal 5. The latter
therefore continuously receives, in a step 37 for receiving layers of
video data, several streams of video data with the same source and
destination.           It is thus understood from the preceding
description how the transmission method 30according to the invention
makes it possible to increase the transmission speed of a video
sequence in upstream connection. 



It must, however, be understood that the embodiment presented above
is not limiting.           In particular, the encoding of the
transmitted video sequence is not necessarily 35encoding according to
standard H264/SVC, but can on the contrary involve any encoding
making it possible to break down a video sequence into a base layer,
making it possible to  12 obtain a deteriorated video sequence, and
at least one improvement layer, complementary to the base layer.
Moreover, the source terminal does not necessarily include a video
encoder, and the video sequence can have been encoded, before
transmission thereof, by a device other than the source terminal.
5Furthermore, the cooperation terminals can be different from the
source terminal. In particular, the decision module of the
cooperation terminals does not necessarily comprise means for
initiating a cooperative transmission.        Moreover, according to
another embodiment of the invention, the network access point is not
unique, and the data packets are sent to the receiving terminal via
several 10 different network access points. The long-range WAN radio
interface of one or more cooperation terminals can thus use a
technology other than the WAN interface of the source terminal.
Moreover, the network access point can itself be the recipient of the
video sequence. The transmission of the packets from the source
terminal towards the cooperation 15 terminals may not use the RTCP
protocol. Advantageously, the protocol used for this transmission
provides for the periodic sending of acknowledgement packets by the
cooperation terminals, for example MAC acknowledgements. Moreover, if
the upstream connection rate allows, the source terminal can transmit
both the base layer and one or more improvement layers by its
long-range WAN connection, and can transmit one or 20more improvement
layers to each terminal.  13 CLAIMS        1.- A method for
transmitting a video sequence from a transmitting terminal (1)
including at least one short-range radio interface (14) and one
long-range radio interface 



5(13) towards at least one receiving terminal (5), characterized in
that it comprises the following steps:        - segmenting (20) said
video sequence into a base layer making it possible to obtain a
low-quality video sequence and at least one improvement layer,
complementary to said base layer, and making it possible to obtain a
better quality video sequence in 10combination with the base layer,
- transmission (33), by said long-range radio interface (13) of the
transmitting terminal (1), of at least the entire base layer towards
said receiving terminal (5),         transmission (29), by said
short-range radio interface (14) of the transmitting terminal (1), of
at least the entire improvement layer towards at least one
cooperation 15terminal (2) comprising at least one short-range radio
interface (14) and one long-range radio interface (13),
transmission (31), by said long-range radio interface (13) of said
cooperation terminal (2), of at least the entire improvement layer
towards said receiving terminal (5). 202.- The transmission method
according to claim 1, characterized in that the transmission (33) by
said long-range radio interface (13) of the transmitting terminal (1)
of at least the entire base layer towards said receiving terminal (5)
and the transmission (31), by said long-range radio interface (13) of
said cooperation terminal (2), of at least all of the improvement
layer towards said receiving terminal (5) are done concomitantly. 25
3.- The transmission method according to one of claims 1 or 2,
characterized in that it also comprises a step (25) for initiating
cooperation, comprising:        - the broadcast by said short-range
radio interface (14) of the transmitting terminal (1) of a
cooperation request, and 30- the transmission by the short-range
radio interface (14) of said cooperation terminal (2) to said
transmitting terminal (1) of a cooperation acceptance message.
4.- The transmission method according to one of the preceding claims,
characterized in that it also comprises a step (27) for initiating
the transmission, 



35comprising the sending by said short-range radio interface (14) of
the transmitting terminal (1) to the cooperation terminal (2) of a
message comprising connection parameters for  14 opening, by the
cooperation terminal (2), of a long-range connection, and connection
identifiers comprising the source and destination port numbers, and
an address of the transmitting terminal (1) and the receiving
terminal (5). 55.- The transmission method according to one of the
preceding claims, wherein said long-range radio interface (13) of the
transmitting terminal (1) communicates according to communication
frames successively comprising descending frames and ascending
frames, and characterized in that said transmission (29) by the
short-range radio interface (14) of the transmitting terminal (1) of
the improvement layer towards said  10 cooperation layer (2)
comprises a step (29) for transmitting data towards said cooperation
terminal (2) during at least one of said descending frames, and in
that said transmission (33) by the long-range radio interface (13) of
the transmitting terminal (1) of the base layer and said transmission
(31), by the long-range radio interface of said cooperation terminal
(2), of the improvement layer comprise steps for transmitting data
from said base and 15improvement layers, respectively, during at
least one of said ascending frames         6.- The transmission
method according to one of the preceding claims, characterized in
that it also comprises a step for receiving said base and improvement
layers by a network access point (3), and a step for transmission
from said network  20 access point (3), towards said receiving
terminal (5), of said base and improvement layers.         7.- A
system for transmitting a video sequence to at least one receiving
terminal (5), comprising a transmitting terminal (1) including at
least one short-range radio interface  25 (14) and one long-range
radio interface (13), and at least one cooperation terminal (2)
including at least one short-range radio interface (14) and one
long-range radio interface (13), characterized in that said
transmitting terminal (1) also comprises:            means (10) for
segmenting said video sequence into a base layer making it possible
to obtain a deteriorated video sequence and at least one improvement
layer, 30complementary to said base layer,  means (11, 12) for
ordering the transmission (33) by said long-range radio interface
(13) of the transmitting terminal (1) of at least the entire base
layer towards said receiving terminal (5), and           - means (11,
12) for ordering the transmission (29) by said short-range radio 



35interface (14) of the transmitting terminal (1) of at least the
entire improvement layer towards said cooperation terminal (2),  15
and in that said cooperation terminal (2) comprises means (11, 12)
for ordering the transmission (31), by the long-range radio interface
(13) of the cooperation terminal (2), of at least the entire
improvement layer towards said receiving terminal (5). 58.- The
system for transmitting a video sequence according to claim 7,
characterized in that the transmitting terminal (1) also comprises
means for determining the possible throughput between the long-range
radio interface (13) of the transmitting terminal (1) and the
receiving terminal (5). 109.- The system for transmitting a video
sequence according to one of claims 7 to 9, characterized in that
said transmitting terminal (1) also comprises means (11) for
generating a cooperation request and for ordering the broadcast of
said request via its short-range radio interface (14), and in that
said cooperation terminal (2) comprises means (11) for generating a
cooperation acceptance message and for ordering 15transmission of
said cooperation acceptance message to said transmitting terminal
(1).        10.- The system for transmitting a video sequence
according to one of claims 7 to 10, characterized in that said
transmitting terminal (1) also comprises means (11) for generating an
information message containing the communication parameters necessary
20for the transmission (31) by said cooperation terminal (2) of said
improvement layer and to order the transmission of said information
message to said cooperation terminal (2). 


