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Description
Technical Field

[0001] The invention relates to a method, system and computer readable medium for determining a quality value of
a video stream.

Background Art

[0002] Today new radio networks have enabled more bitrate-heavy services such as streamed multimedia (video)
content and mobile TV. At the same time TV over Internet Protocol (IP) has become a popular service in fixed commu-
nication networks. Along with this development there has been a growing emphasis on real-time assessment of video
quality for this kind of visual communication services. The methods for video quality assessment include subjective
methods and objective methods. The subjective methods typically involve human assessors, who grade or score video
quality based on their subjective feelings, and use the grades or scores obtained in such a subjective way for video
quality assessment. The objective methods, on the other hand, do not involve human assessors and assess the video
quality only by using information obtained from the video sequences.

[0003] The objective video quality assessment methods can be further classified into full-reference methods, reduced-
reference methods, and no-reference methods. Full reference models are available on the market and, for example,
include Perceptual Evaluation of Video Quality by OPTICOM, Optimacy tool from Genista Corporation and products
from Psytechnics Ltd and National Telecommunications and Information Administration.

[0004] Both the full-reference methods and the reduced-reference methods need reference information about the
original video (i.e. the video actually transmitted from the transmitting side) to conduct the video quality assessment and
thus cannot be used for real-time in-service video quality assessment. On the other hand, the no-reference methods do
not require the reference information of the original video. Instead, the no-reference methods make observations only
on decoded video (i.e. the video that has been received and decoded on the receiving side) and estimate the video
quality using only the observed information on the decoded video.

[0005] For a no-reference video quality assessment, two major sources of video quality decline should be taken into
consideration. The first one is coding and compression of video sources and the second one is data packet loss during
transmission, i.e. during the streaming of the video content. Another source of video quality decline may be so called
packet jitter.

[0006] In an IP network, deterioration in perceived video quality is typically caused by data packet loss. Most packet
losses result from congestions in network nodes as more and more packets are dropped off by routers in IP networks
when congestion occurs and the severity increases. In case of a wireless communication network, poor radio conditions
may cause packet loss. The effect of packet loss is a major problem for real-time video transmission (streaming video).
The measurement of the video quality decline caused by packet loss during transmission is referred to as packet loss
metric.

[0007] The streamed video is typically coded and compressed by using codecs such as, for example, H.263, MPEG-
4, H.264 and VC-1, that utilize temporal predictive coding to improve coding efficiency. Three types of frames are then
commonly used: a) intra frames (I-frames) that do not use temporal prediction and serves as a video refresh frame, b)
predictive frames (P-frames) and c) bi-predictive frames (B-frames) that are predicted from one or more reference frames.
Here, |-frames and P-frames usually act as reference frames, and if a part of a reference frame is lost an error resulting
from the loss tends to propagate in time until the next I-frame (or P-frame) refreshes the video.

[0008] A number of prior methods for calculating video deterioration due to packet loss have been proposed, of which
one is based on estimating a number of lost macro-blocks for each frame type of a video stream. Another technique
extracts spatial distortion of each image in a video stream using differences between corresponding regions of two
adjacent frames in the video sequence. The spatial distortion is weighted based on temporal activities of the video, and
the video quality is measured by detecting the spatial distortions of all images in the sequence.

[0009] However, the aforementioned methods for calculating video deterioration need to process all the blocks in the
image frames, which means that those methods are very computational intensive and are not optimal for use in many
real time video transmissions applications.

[0010] An article, Shu Tao et al.: "Real-Time Monitoring of Video Quality in IP Networks", IEEE/ACM Transactions on
networking, IEEE/ACM, New York, NY, US, vol. 14, no. 5, pages 1052-1065, ISSN: 1063-6692, discloses a method of
measuring video quality against a quality benchmark that the network is expected to provide.

[0011] Anarticle Liang Y J et al: "Analysis of Packet Loss for Compressed Video: Effect of Burst Losses and Correlation
Between Error Frames", IEEE Transactions on Circuits and Systems for video technology, IEEE Service Center, Pis-
cataway, NJ, USA, Vol 18, no. 7, pages 861-874,ISSN 1051-8215 discloses a model that estimates an expected distortion
[0012] US-2004-168110-A1 discloses a system for detecting and correcting packet losses that adversely affect video
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quality in videoconferences.

[0013] US-2008/192119-A1 discloses a method of managing video content quality. The method includes receiving
performance data at a video quality prediction system and predicting based at least partly on the performance data, a
quality of video content received at a set-top box device.

[0014] An article, Reibman et al: "Predicting packet-loss visibility using scene characteristics", Packet Video 2007,
IEEE, PI, 1 November 2007, pages 308-317, examines the influence of scene-level content on the visibility of packet
loss impairments in MPEG-2 and H.264 compressed video. Packet loss impairment (PLI) is labeled by a time distance
between a first frame affected by the PLI and the nearest scene cut.

[0015] JP-2006-033722-A discloses an image quality control method wherein it seems that the degree or rate of quality
deterioration within one image frame is estimated.

Summary

[0016] In view of the foregoing, it is an object of the invention to provide an improvement of the above techniques and
prior art. More particularly, it is an object to provide a parametric (no-reference) method for estimating quality of streaming
video, which method requires little computational effort.

[0017] Hence a method is provided for determining a quality value of a video stream transmitted to a media player.
The method comprises the steps of, for a measuring interval of the video stream: identifying at least two lost data packets
of the video stream; identifying intra coded frames of the video stream; determining which of the intra coded frames that
have a maintained image quality, based on estimating if a lost data packet is associated with an intra coded frame;
estimating a distance between each one of the lost data packets and a next respective, subsequent intra coded frame
having a maintained image quality; and generating the quality value, based on the distances.

[0018] In further detail, the quality value is determined for a measuring interval that can be set as a parameter. For
example, the measuring interval may be a time interval, or a number of sequential data packets or a number of sequential
picture frames of the video stream. "Lost data packets" also includes any data packet that is not necessarily lost per se
but contains information that is corrupt to such an extent that the information of the data packet may not be fully retrieved.
[0019] It should also be noted that an intra coded frame is, in this context, a frame which is used as a reference frame
for other frames, which means that the video is a compressed video that comprises some picture frames that require
the prior decoding of some other picture frame(s) in order to be decoded. As known within the art, data forming the
picture frames is contained in data packets of the video stream.

[0020] Since data packets and frames of the video stream are sequential and since it is possible to tie a data packet
to a video frame, the distance between a lost packet and an intra frame may be given by a time value, or by a number
of data packets or by a number of picture frames. This is quite advantageous in that the required calculations for the
distance determining are quite fast and straightforward, which means that little computational effort is required by a
computer device that performs the method.

[0021] Here, a frame that has a "maintained image quality" is a frame for which no information has been lost during
transport.

[0022] The generating of the quality value may comprise weighting of the distances, which is quite advantageous in
that the video quality experienced by a user may not always be linear with the distance from a corrupt data packet to
an intra coded frame. By using weighting, less computational effort is needed in comparison with known technologies,
as weighting is a quick operation and allows for a generation of a more subjectively reliable quality value.

[0023] The weighting of a long distance of the distances may be higher than the weighting of a shorter distance of the
distances, which produces a more reliable quality value as a user often registers low video quality only after some time,
i.e. when the distance from the lost data packet to the intra coded frame is long.

[0024] The long distance and the shorter distance may be estimated for a common intra coded frame, which is par-
ticularly relevant since the intra coded frame refreshes the video image.

[0025] The weighting of an estimated distance of a lost data packet associated with an intra coded frame may be
relatively higher than the weighting of an estimated distance of a lost data packet associated with a predicted image
frame of the video stream, which gives a more reliable quality value since an error in an intra coded frame propagates
to the next intra coded frame with a maintained image quality. This weighting is also useful since intra coded frames are
added when there is a scene change, and a quality loss in a scene changing intra coded frame will cause the error to
be very visible.

[0026] The weighting of distances of two data packets associated with a common image frame may be higher than
the weighting of distances of two data packets associated with different image frames, which give a more reliable quality
value since many lost data packets for the same image frame significantly reduce the subjectively experienced video
quality.

[0027] The data packets may be defined by a real-time transport protocol comprising a marker bit, and an image frame
of the video stream may be identified as an intra coded frame in dependence of a marker bit value of a data packet of
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the image frame, which provides for a computationally efficient image identification process.

[0028] An image frame of the video stream may be identified as an intra coded frame in dependence of if an image
size of the image frame is a factor larger than an image size of an average image frame, which, from a computational
point of view, increases the efficiency of the method.

[0029] The generating of the quality value may be based on a data packet loss rate. Typically data packet loss rate
is the relation between the number of lost data packets and the total number of transmitted data packets (during the
measure interval).

[0030] According to another aspect of the invention, a system is provided for determining a quality value of a video
stream transmitted to a media player. The system is configured to, for a measuring interval of the video stream: identify
at least two lost data packets of the video stream; identify intra coded frames of the video stream; determine which of
the intra coded frames that have a maintained image quality, based on estimating if a lost data packet is associated with
an intra coded frame; estimate a distance between each one of the lost data packets and a next respective, subsequent
intra coded frame having a maintained image quality; and generate the quality value, based on the distances.

[0031] According to yet another aspect of the invention, a computer readable medium is provided, having stored
thereon a computer program having software instructions which when run on a computer cause the computer to, for a
measuring interval of a video stream, perform the steps of: identifying at least two lost data packets of the video stream;
identifying intra coded frames of the video stream; determining which of the intra coded frames that have a maintained
image quality, based on estimating if a lost data packet is associated with an intra coded frame; estimating a distance
between each one of the lost data packets and a next respective, subsequent intra coded frame having a maintained
image quality; and generating the quality value, based on the distances.

[0032] The inventive system and computer readable medium may comprise, be configured to execute and/or having
stored software instructions for performing any of the features described above in association with the inventive method,
and has the corresponding advantages.

Brief Description of the Drawings

[0033] Embodiments of the invention will now be described, by way of example, with reference to the accompanying
schematic drawings, in which

Fig. 1 illustrates a system implementing the invention,

Fig. 2 is a schematic view of a media player,

Fig. 3 is a schematic view of a video stream, and

Fig. 4 is a flow diagram of an embodiment of the inventive method.

Detailed Description of Preferred Embodiments

[0034] With reference to Fig. 1 a system implementing the invention is illustrated and comprises a media (video)
content server 112 that is connected to a database 113 on which media content such as compressed video is stored.
The media content server 112 is, via a network 111, connected to a number of media players such asa TV 114, a mobile
phone 115 and a personal computer 116 or any other electronic device capable of receiving and playing streaming
video. The media content server 112 is configured to send a compressed video stream via the network 111 to the media
players 114, 115, 116 which in turn are configured to receive and decode the video stream such that a video content of
the stream may be played by the media players 114, 115, 116.

[0035] Sending, receiving and decoding are here done in a conventional manner and all involved devices implements
a suitable, known network protocol that supports streaming video.

[0036] In further detail, Fig. 2 illustrates a media player 211 that is connected (not shown) to the media content server
112 via the network 111. The media player 211 comprises a processor 212 which is connected to a computer readable
medium 213, here in the form of a non-volatile memory such as a hard disk, ROM (Read-Only Memory) and a flash
memory, having stored thereon a computer program 214. The computer program 214 comprises software instructions
which when run on the media player causes the media player 211 to make the method steps described below. A
communications interface 215 is also connected to the processor 212 for providing communication with the media content
server 112 via the network 111.

[0037] The media player 211 also comprises means and software instructions (not shown) for receiving and decoding
the video stream and subsequently play the video content of the video stream.

[0038] As mentioned, the media content server 112 and media players 114, 115, 116, 211 mutually communicate and
operate in a conventional, known manner. In particular, the devices may implement the "RTP Transport Protocol for
Real-Time Applications" in accordance with the Request for Comment no. 3550 (RFC 3550). Of course, it is possible to
use other protocols when implementing the inventive method and system, e.g. the transport protocols MPEG2-TS and
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MPEG4-TS. In any case, this means that the video stream sent to the media players comprises data packets for the
transportation of the data content of the video stream.

[0039] As described, the video stream transports video that is compressed by a compression codec (encode-decode
scheme) such as H.263, MPEG-4, H.264 and VC-1. This means that a picture frame of the video stream is compressed
using different algorithms in dependence of what compression codec is used.

[0040] As a result, the different algorithms for video frames gives different picture types or frame types of the video
stream, and three major picture types are used, i.e. I-frames (Intra coded frames), P-frames (Predicted frames) and B-
frames (Bi-directional predicted frames). As known within the art, I-frames are the least compressible but don’t require
other video frames to decode. P-frames can use data from previous frames to decompress and are more compressible
than I-frames, while B-frames can use both previous and forward frames for data reference to get an even higher amount
of data compression. Of course, it is sufficient to have only one type of intra coded frame (e.g. the I-frame) and one type
of predicted image frame (e.g. the P-frame or the B-frame).

[0041] With reference to Fig. 3 a portion of the video stream S is illustrated, which portion is defined by a measuring
interval AT of the video stream S. The measure interval AT is in turn defined by a start time and a stop time and the
video stream S then comprises all data packets received by the media player between the start time and the stop time.
Itis also possible to define the measure interval AT by a number of subsequent data packets or by a number of subsequent
picture frames of the video stream S.

[0042] In any case, the measure interval AT of the video stream comprises, in this example, 16 data packets 1-16.
These packets 1-16 contains data in the form of 12 picture frames 11, P1, P2, 12, P3, P4, I3, P5, P6, 14, P7 and P8.
Here, an intra coded frame I1, 12, 13, 14 is contained in two data packets while a predicted frame P1, P2, P3, P4, P5, P6,
P7, P8 is contained in one data packet. This is due to the fact that an intra code frame typically is much larger than a
predicted frame, in terms of the amount of data needed for creating the frames. The data packets 1-16 are distributed
over the measure interval AT and since the data forming the frames are contained in the data packets the frames are
also distributed over the measure interval AT. Data packets that are lost during the streaming process, in this example
the packets 3, 4, 7, 8, 9, are illustrated with dashed lines.

[0043] Each data packet contains information about a) its sequence number i in the video stream, b) an image frame
number j (derived from time stamp) the packet belongs to, and c) if the data packet is the last packet of an image frame.
Typically, a so called marker bit value (M-bit value) of a data packet indicates whether the data packet is the last packet
of a frame. It may also be that the marker bit value indicates whether the data packet is the first packet of a frame,
depending on what transport format is used.

[0044] Accordingly, in this example, the stream sequence number of the first data packet 1 is i, the stream sequence
number of the second data packet 2 is i+1 and so on. Data packets 1 and 2 each have a same image frame number j
since they belong to the same image frame while data packet 3 has, or more specifically had since the packet 3 was
lost, a frame number of j+1 since it belong to the next frame. Data packet 1 has an M-value of "0" indicating it is not the
last packet for the frame |1, while data packet 2 has an M-value of "1" indicating it is the last data packet of the frame
11. To summarize, the data packets comprise (or should have comprised if the packet was not lost) the following
information:

Data packet | Sequence no. (SeqNo) | Imageframeno. | M-bitvalue | Sizein bytes
1 i j 0 1200
2 i+1 j 1 705
3 i+2 j+1 1 356
4 i+3 j*2 1 122
5 i+4 j+3 0 1200
6 i+5 j*3 1 467
7 i+6 j+4 1 502
8 i+7 j+5 1 301
9 i+8 j+6 0 1200
10 i+9 j+6 1 722
11 i+10 7 1 202
12 i+11 j+8 1 392
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(continued)

Data packet | Sequence no. (SeqNo) | Imageframeno. | M-bit value | Sizein bytes
13 i+12 j+9 0 1200
14 i+13 j+9 1 456
15 i+14 j+10 1 188
16 i+15 j+11 1 376

[0045] In the table above illustrating data packet sizes in bytes are included, and it is possible to use these packet
sizes when estimating which type of image frame a packet belongs to, since a data packet with a relatively larger packet
size more likely belongs to an intra coded frame.

[0046] If the sequence of packet sequence number indicates that a packet has been lost (a sequence gap), the image
frame number and the marker bit of the previous and following packets can be used to determine to which frame the
lost packet belongs. In this example packet number 9 was lost, and looking at packet 8 and packet 10 both packets have
the marker bit set to "1", which means that packet 8 and 10 are the last packets of their frames. The lost packet 9 thus
belong to image frame number j+6 and by looking at the number of packets and the aggregated size we can estimate
it to be an intra coded frame.

[0047] The image frame number j of a data packet is calculated by using the timestamp value of the data packet and
by using the coded frame-rate (picture clock frequency). In more detail:

~ Image frame N0.seqno = 1 + (TimeStampseqno - StartTime) / frameTime,

where frame Time = 1/ frameRate, one is added since the first frame sequence number should be 1, and StartTime is
the TimeStamp of the first data packet (StartTime = TimeStamp,).

[0048] In this example TimeStamp is located in the RTP header for each data packet and is the time when the packet
(or rather the decoded frame that the packet belong to) should be played in the media player.

[0049] frameRate (or picture clock frequency) is the number of frames per second that the source material is sampled
with, and depends on the used codec.

[0050] As the data packets are distributed over an interval, distances between data packets may be defined, typically
by a difference in the data packet sequence numbers. Distances between image frames are defined by the difference
between the sequence numbers of the last data packets of the image frames, while a distance between a data packet
and an image frame is defined by the data packet sequence number and the sequence number of the last data packet
of the image frame.

[0051] With reference to Fig. 4, the inventive method is illustrated and comprises a first step 42, which comprises
identification of lost data packets 3, 4, 7, 8, 9 of the video stream S, which is done by investigating which data packet
sequence numbers are missing, where a missing sequence number means a missing data packet.

[0052] Nexta second step 43 is performed and comprises identification of intra coded frames 11, 12, 13, 14 of the video
stream S is performed. This is done by comparing data bit-size of packets belonging to a target image frame with data-
bit size of all packets belonging to image frames surrounding the target image frame. If the target image frame is more
than or equal to x times larger than the mean of the surrounding frames the target frame is considered to be an intra
coded image frame. A suitable value of x is for a standard H.264 baseline stream typically 2.5. For a lost data packet a
mean data packet size is used.

[0053] To determine data bit-size of packets belonging to a target frame, bit-sizes of all packets with same image
frame number (timestamp) belonging to the target frame are added. If a sequence number is missing a packet is lost.
The total size of packets belonging to a frame then represents the image frame size.

[0054] Thereafter it is in a third step 44 determined which of the intra coded frames I1, 12, 14 that have a maintained
image quality, which is done by estimating 45 if a lost data packet 9 is associated with an intra coded frame |3. In further
detalil, if the sequence numbers of data packets having the same image frame number are sequential, no data packet
is missing and the frame has a maintained image quality.

[0055] A fourth step 46 comprises estimation of a distance D1, D2, D3, D4, D5 between a lost data packet 3, 4, 7, 8,
9 and a next subsequent intra coded frame 12, 14 having a maintained image quality is done according to the definition
of distances above.

[0056] Finally, in a fifth step 47 quality value Q is generated based on the distances D1, D2, D3, D4, D5. In its most
simple form the quality value Q is the sum of the distances, which in this example means that Q may be D1 + D2 + D3
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+D4+D5=3+2+7+6+5=23. This is an objective quality value which may be interpreted by a subjective evaluation
done by users watching the video, such that different quality values have corresponding different perceived video quality
values.

[0057] The quality value may be calculated by weighting the distances, for better reflecting the perceived video quality.
One method of weighting includes weighting of a long distance D1 higher than a shorter distance D2, e.g. by using an
exponential formula such as Q = eP1 + eP2 + ... However, in practice more advanced exponential formulas may be used.
For a better quality value this kind of weighting is done particularly for distances that refer to the same intra coded frame
having a maintained image quality.

[0058] The weighting may also include weighting the distance D5 belonging to the intra coded frame I3 higher than
the weighting of the distance D3 belonging to the predicted image frame P3, e.g. by multiplying the D5 value with a
factor y prior the summarization of distances, or prior to inserting the distance values in the exponential formula.
[0059] Moreover, the quality value may also depend on the data packet loss rate which per se is determined in a
manner common within the art. For example, the loss rate may then be multiplied with the sum of the distances when
determining the quality value.

[0060] Although various embodiments of the invention have been described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within the scope of the subject-matter defined in the following claims.
In particular, the invention may be implemented by using other methods for determining which data packet belongs to
which image frame.

Claims

1. A method of determining a quality value (Q) of a video stream (S) transmitted to a media player (211), comprising
the steps of, for a measuring interval (AT) of the video stream (S):

identifying (42) at least two lost data packets (3, 4, 7, 8,9) of the video stream (8),
identifying (43) intra coded frames (11, 12, 13, 14) of the video stream (S), and characterized by the steps of:

determining (44), for each of the intra coded frames (I1, 12, 14) identified, that the intra coded frame has a
maintained image quality if none of the lost data packets identified are associated with the intra coded frame,
estimating (46), for each of the lost packets (3; 4; 7; 8; 9) identified, a distance (D1; D2; D3; D4; D5) between
the lost data packet and a next intra coded frame (12; 14) that occurs subsequently to the lost data packet
in the video stream and that has a maintained image quality, wherein said distance is defined by the
difference between the sequence number of the lost data packet and the sequence number of a last data
packet of the intra coded frame, and

generating (47) the quality value (Q), based on the distances (D1, D2, D3, D4, D5).

2. A method according to claim 1, the generating (47) of the quality value (Q) comprising weighting of the distances
(D1, D2, D3, D4, D5).

3. A method according to claim 2, wherein the weighting of a long distance (D1) of the distances (D1, D2, D3, D4, D5)
is higher than the weighting of a shorter distance (D2) of the distances (D1, D2, D3, D4, D5).

4. A method according to claim 3, wherein the long distance (D1) and the shorter distance (D2) are estimated for a
common intra coded frame (12).

5. A method according to any one of claims 2 - 4, wherein the weighting of an estimated distance (D5) of a lost data
packet (9) associated with an intra coded frame (13) is relatively higher than the weighting of an estimated distance
(D3) of a lost data packet (7) associated with a predicted image frame (P3) of the video stream (S).

6. A method according to any one of claims 2 - 5, wherein the weighting of distances of two data packets associated
with a common image frame is higher than the weighting of distances of two data packets associated with different
image frames.

7. A method according to any one of claims 1 - 6, wherein the data packets are defined by a real-time transport protocol
comprising a marker bit, and an image frame of the video stream (S) is identified as an intra coded frame in de-
pendence of a marker bit value of a data packet of the image frame.
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A method according to any one of claims 1 - 7, wherein an image frame of the video stream (S) is identified as an
intra coded frame in dependence of if an image size of the image frame (12) is a factor larger than an image size
of an average image frame (P2, P3).

A method according to any one of claims 1 - 8, wherein the generating (47) of the quality value (Q) is also based
on a data packet loss rate.

A system for determining a quality value (Q) of a video stream (S) transmitted to a media player (211), the system
configured to, for a measuring interval (AT) of the video stream (S):

identify (42) at least two lost data packets (3, 4, 7, 8, 9) of the video stream (S),

identify (43) intra coded frames (11, 12, I3, 14) of the video stream (S), and characterized in that the system is
configured to

determine (44), for each of the intra coded frames identified, that the intra coded frame has a maintained image
quality if none of the lost data packets identified are associated with the intra coded frame,

estimate (46), for each of the lost data packets identified, a distance (D1; D2; D3; D4; D5) between the lost data
packet and a next intra coded frame that occurs subsequently to the lost data packet in the video stream and
that has a maintained image quality, wherein said distance is defined by the difference between the sequence
number of the lost data packet and the sequence number of a last data packet of the intra coded frame, and
generate (47) the quality value (Q), based on the distances (D1, D2, D3, D4, D5).

A system according to claim 10, configured to weight the distances (D1, D2, D3, D4, D5).

A system according to claim 11, configured to weight a long distance (D1) of the distances (D1, D2, D3, D4, D5)
higher than a shorter distance (D2) of the distances (D1, D2, D3, D4, D5).

A system according to claim 12, wherein the long distance (D1) and the shorter distance (D2) are estimated for a
common intra coded frame (12).

A system according to any one of claims 11 - 13, configured to weight an estimated distance (D5) of a lost data
packet (9) associated with an intra coded frame (13) relatively higher than an estimated distance (D3) of a lost data
packet (7) associated with a predicted image frame (P3) of the video stream (S).

A system according to any one of claims 11 - 14, configured to weight distances of two data packets associated
with a common image frame higher than distances of two data packets associated with different image frames.

A system according to any one of claims 10 - 15, wherein the data packets are defined by a real-time transport
protocol comprising a marker bit, and an image frame of the video stream (8) is identified as an intra coded frame
in dependence of a marker bit value of a data packet of the image frame.

A system according to any one of claims 10 - 16, wherein an image frame of the video stream (S) is identified as
an intra coded frame in dependence of if an image size of the image frame (12) is a factor larger than an image size
of an average image frame (P2, P3).

A method according to any one of claims 10 - 17, wherein the generating (47) of the quality value (Q) is also based
on a data packet loss rate.

A computer readable medium (213) having stored thereon a computer program (214) having software instructions
which when run on a media player (211) cause the media player (211) to, for a measuring interval (AT) of a video
stream (S), perform the steps of:

identifying (42) at least two lost data packets (3, 4, 7, 8, 9) of the video stream (S),

identifying (43) intra coded frames (11, 12, I3, 14) of the video stream (8S),

determining (44), for each of the intra coded frames identified, that the intra coded frame has a maintained
image quality if none of the lost data packets identified are associated with the intra coded frame,

estimating (46), for each of the lost data packets identified, a distance (D1; D2; D3; D4; D5) between the lost
data packets (3; 4; 7; 8; 9) and a next intra coded frame that occurs subsequently to the lost data packet in the
video stream and that has a maintained image quality, wherein said distance is defined by the difference between
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the sequence number of the lost data packet and the sequence number of a lost data packet of the intra coded
frame, and
generating (47) the quality value (Q), based on the distances (D1, D2, D3, D4, D5).

Patentanspriiche

1.

10.

Verfahren zum Bestimmen eines Qualitétswerts (Q) eines Videostroms (S), der an einen Medienplayer (211) Uber-
tragen wird, umfassend, fur ein Messintervall (AT) des Medienstroms (S), die folgenden Schritte:

Identifizieren (42) von mindestens zwei verlorenen Datenpaketen (3, 4, 7, 8, 9) des Medienstroms (S),
|dentifizieren (43) von intracodierten Rahmen (11, 12, 13, 14) des Medienstroms (S) und gekennzeichnet durch
die folgenden Schritte:

Bestimmen (44), fir jeden der identifizierten intracodierten Rahmen (11, 12, 14), dass der intracodierte
Rahmen eine aufrechterhaltene Bildqualitat hat, falls keines der identifizierten verlorenen Datenpakete mit
dem intracodierten Rahmen assoziiert ist,

Schatzen (46) einer Entfernung (D1; D2; D3; D4; D5) fir jedes der identifizierten verlorenen Pakete (3; 4;
7; 8;9) zwischen dem verlorenen Datenpaket und einem nachsten intracodierten Rahmen (12; 14), derdem
verlorenen Datenpaket nachfolgend im Videostrom vorkommt und der eine aufrechterhaltene Bildqualitat
hat, worin die Entfernung durch die Differenz zwischen der Sequenznummer des verlorenen Datenpakets
und der Sequenznummer eines letzten Datenpakets des intracodierten Rahmens definiert ist, und
Erzeugen (47) des Qualitadtswerts (Q) auf der Basis der Entfernungen (D1; D2; D3; D4; D5).

Verfahren nach Anspruch 1, wobei das Erzeugen (47) von Qualitatswert (Q) das Gewichten der Entfernungen (D1;
D2; D3; D4; D5) umfasst.

Verfahren nach Anspruch 2, worin das Gewichten einer langen Entfernung (D1) der Entfernungen (D1; D2; D3; D4;
D5) hoher ist als das Gewichten einer kiirzeren Entfernung (D2) der Entfernungen (D1; D2; D3; D4; D5).

Verfahren nach Anspruch 3, worin die lange Entfernung (D1) und die kiirzere Entfernung (D2) fUr einen gemeinsamen
intracodierten Rahmen (12) geschatzt werden.

Verfahren nach einem der Anspriiche 2 - 4, worin das Gewichten einer geschatzten Entfernung (D5) eines verlorenen
Datenpakets (9), das mit einem intracodierten Rahmen (13) assoziiert ist, relativ hdher ist als das Gewichten einer
geschatzten Entfernung (D3) eines verlorenen Datenpakets (7), das mit einem vorhergesagten Bildrahmen (P3)
des Videostroms (S) assoziiert ist.

Verfahren nach einem der Anspriiche 2 - 5, worin das Gewichten der Entfernungen von zwei mit einem gemeinsamen
Bildrahmen assoziierten Datenpaketen héher ist als das Gewichten von Entfernungen von zwei mit verschiedenen
Bildrahmen assoziierten Datenpaketen.

Verfahren nach einem der Anspriiche 1 - 6, worin die Datenpakete durch ein echtzeitiges Transportprotokoll definiert
sind, das ein Marker-Bit umfasst, und ein Bildrahmen des Videostroms (S) als ein intracodierter Rahmen in Abhan-
gigkeit von einem Marker-Bitwert eines Datenpakets des Bildrahmens identifiziert ist.

Verfahren nach einem der Anspriiche 1 -7, worin ein Bildrahmen des Videostroms (S) als ein intracodierter Rahmen
in Abhangigkeit davon identifiziert ist, ob eine BildgroRe des Bildrahmens (12) ein Faktor ist, der groRer ist als eine
BildgroRRe eines durchschnittlichen Bildrahmens (P2, P3).

Verfahren nach einem der Anspriiche 1 - 8, worin das Erzeugen (47) des Qualitatswerts (Q) auch auf einer Daten-
paket-Verlustrate basiert.

System zum Bestimmen eines Qualitéatswerts (Q) eines Videostroms (S), der an einen Medienplayer (211) Uibertragen
wird, wobeidas System dazu konfiguriertist, fir ein Messintervall (AT) des Medienstroms (S) Folgendes auszufiihren:

Identifizieren (42) von mindestens zwei verlorenen Datenpaketen (3, 4, 7, 8, 9) des Medienstroms (S),
|dentifizieren (43) von intracodierten Rahmen (11, 12, 13, 14) des Medienstroms (S), und dadurch gekenn-
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zeichnet, dass das System konfiguriert ist zum:

Bestimmen (44), fur jeden der identifizierten intracodierten Rahmen, dass der intracodierte Rahmen eine
aufrechterhaltene Bildqualitat hat, falls keines der identifizierten verlorenen Datenpakete mit dem intraco-
dierten Rahmen assoziiert ist,

Schatzen (46) einer Entfernung (D1; D2; D3; D4; D5) firr jedes der identifizierten verlorenen Pakete zwischen
dem verlorenen Datenpaket und einem nachsten intracodierten Rahmen (12; 114), der dem verlorenen
Datenpaket nachfolgend im Videostrom vorkommt und der eine aufrechterhaltene Bildqualitat hat, worin
die Entfernung durch die Differenz zwischen der Sequenznummer des verlorenen Datenpakets und der
Sequenznummer eines letzten Datenpakets des intracodierten Rahmens definiert ist, und

Erzeugen (47) des Qualitatswerts (Q) auf der Basis der Entfernungen (D1; D2; D3; D4; D5).

System nach Anspruch 10, konfiguriert zum Gewichten der Entfernungen (D1; D2; D3; D4; D5).

System nach Anspruch 11, konfiguriert zum héheren Gewichten einer langen Entfernung (D1) der Entfernungen
(D1; D2; D3; D4; D5) als einer kirzeren Entfernung (D2) der Entfernungen (D1; D2; D3; D4; D5).

System nach Anspruch 12, worin die lange Entfernung (D1) und die kiirzere Entfernung (D2) fiir einen gemeinsamen
intracodierten Rahmen (12) geschatzt werden.

System nach einem der Anspriiche 11 - 13, dazu konfiguriert, eine geschéatzte Entfernung (D5) eines verlorenen
Datenpakets (9), das mit einem intracodierten Rahmen (13) assoziiert ist, relativ hdher zu gewichten als eine ge-
schatzte Entfernung (D3) eines verlorenen Datenpakets (7), das mit einem vorhergesagten Bildrahmen (P3) des
Videostroms (S) assoziiert ist.

System nach einem der Anspriiche 11 - 14, dazu konfiguriert, die Entfernungen von zwei mit einem gemeinsamen
Bildrahmen assoziierten Datenpaketen hoher zu gewichten als die Entfernungen von zwei die mit verschiedenen
Bildrahmen assoziierten Datenpaketen.

System nach einem der Anspriiche 10 - 15, worin die Datenpakete durch ein echtzeitiges Transportprotokoll definiert
sind, das ein Marker-Bit umfasst, und ein Bildrahmen des Videostroms (S) als ein intracodierter Rahmen in Abhan-
gigkeit von einem Marker-Bitwert eines Datenpakets des Bildrahmens identifiziert ist.

System nach einem der Anspriiche 10 - 16, worin ein Bildrahmen des Videostroms (S) als ein intracodierter Rahmen
in Abhangigkeit davon definiert ist, ob eine BildgréRe des Bildrahmens (12) ein Faktor ist, der groRer ist als eine
BildgroRe eines durchschnittlichen Bildrahmens (P2, P3).

System nach einem der Anspriiche 10 - 17, worin das Erzeugen (47) des Qualitatswerts (Q) auch auf einer Daten-
paket-Verlustrate basiert.

Computerlesbares Medium (213), auf dem ein Computerprogramm (214) mit Softwareanweisungen gespeichert
ist, die, wenn sie auf einem Medienplayer (211) ablaufen, den Medienplayer (211) veranlassen, fir ein Messintervall
(AT) eines Medienstroms (S) die folgenden Schritte auszufiihren:

|dentifizieren (42) von mindestens zwei verlorenen Datenpaketen (3, 4, 7, 8, 9) des Medienstroms (S),
Identifizieren (43) von intracodierten Rahmen (I1, 12, 13, 14) des Medienstroms (S),

Bestimmen (44), fur jeden der identifizierten intracodierten Rahmen, dass der intracodierte Rahmen eine auf-
rechterhaltene Bildqualitat hat, falls keines der identifizierten verlorenen Datenpakete mit dem intracodierten
Rahmen assoziiert ist,

Schatzen (46) einer Entfernung (D1; D2; D3; D4; D5) fur jedes der identifizierten verlorenen Pakete (3; 4; 7; 8;
9) zwischen den verlorenen Datenpaketen und einem nachsten intracodierten Rahmen, der dem verlorenen
Datenpaket nachfolgend im Videostrom vorkommt und der eine aufrechterhaltene Bildqualitat hat, worin die
Entfernung durch die Differenz zwischen der Sequenznummer des verlorenen Datenpakets und der Sequenz-
nummer eines letzten Datenpakets des intracodierten Rahmens definiert ist, und

Erzeugen (47) des Qualitédtswerts (Q) auf der Basis der Entfernungen (D1; D2; D3; D4; D5).
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Revendications

1.

10.

Procédé de détermination d’une valeur de qualité (Q) d’un flux vidéo (S) transmis a un lecteur multimédia (211),
comprenant les étapes ci-dessous consistant a, pour un intervalle de mesure (AT) du flux vidéo (S) :

identifier (42) au moins deux paquets de données perdus (3, 4, 7, 8, 9) du flux vidéo (S) ;
identifier (43) des trames intra codées (11, 12, 13, 14) du flux vidéo (S), et caractérisé par les étapes ci-dessous
consistant a :

déterminer (44), pour chacune des trames intra codées (11, 12, 14) identifiées, que la trame intra codée
présente une qualité d’image conservée, si aucun des paquets de données perdus identifiés n’est associé
a la trame intra codée ;

estimer (46), pour chacun des paquets perdus (3 ;4 ; 7 ; 8 ; 9) identifiés, une distance (D1 ; D2 ; D3 ; D4 ;
D5) entre le paquet de données perdu et une trame intra codée successive (I12; 14) qui est occasionnée
subséquemment au paquet de données perdu dans le flux vidéo et qui présente une qualité d'image
conservée, dans lequel ladite distance est définie par la différence entre le numéro de séquence du paquet
de données perdu et le numéro de séquence d’un dernier paquet de données de la trame intra codée ; et
générer (47) la valeur de qualité (Q), sur la base des distances (D1, D2, D3, D4, D5).

Procédé selon la revendication 1, dans lequel la génération (47) de la valeur de qualité (Q) comporte une pondération
des distances (D1, D2, D3, D4, D5).

Procédé selon la revendication 2, dans lequel la pondération d’une longue distance (D1) des distances (D1, D2,
D3, D4, D5) est supérieure a la pondération d’'une distance plus courte (D2) des distances (D1, D2, D3, D4, D5).

Procédé selon la revendication 3, dans lequel la longue distance (D1) et la distance plus courte (D2) sont estimées
pour une trame intra codée commune (12).

Procédé selon 'une quelconque des revendications 2 a 4, dans lequel la pondération d’'une distance estimée (D5)
d’un paquet de données perdu (9) associé a une trame intra codée (13) est relativement supérieure a la pondération
d’une distance estimée (D3) d’'un paquet de données perdu (7) associé a une image de trame prédite (P3) du flux
vidéo (S).

Procédé selon 'une quelconque des revendications 2 a 5, dans lequel la pondération de distances de deux paquets
de données associés a une image de trame commune est supérieure a la pondération de distances de deux paquets
de données associés a différentes images de trame.

Procédé selon 'une quelconque des revendications 1 a 6, dans lequel les paquets de données sont définis par un
protocole de transport en temps réel comprenant un bit de marqueur, et une image de trame du flux vidéo (S) est
identifiée en qualité d’une trame intra codée en fonction d’une valeur de bit de marqueur d’'un paquet de données
de 'image de trame.

Procédé selon I'une quelconque des revendications 1 a 7, dans lequel une image de trame du flux vidéo (S) est
identifiée en qualité d’'une trame intra codée selon qu’une taille d’image de I'image de trame (12) correspond a un
facteur supérieur a une taille d’image d’une image de trame moyenne (P2, P3).

Procédé selon 'une quelconque des revendications 1 a 8, dans lequel la génération (47) de la valeur de qualité (Q)
est également basée sur un taux de perte de paquets de données.

Systéme destiné a déterminer une valeur de qualité (Q) d’un flux vidéo (S) transmis a un lecteur multimédia (211),
le systéme étant configuré de maniére a, pour un intervalle de mesure (AT) du flux vidéo (S) :

identifier (42) au moins deux paquets de données perdus (3, 4, 7, 8, 9) du flux vidéo (S) ;
identifier (43) des trames intra codées (11, 12, 13, 14) du flux vidéo (S), et caractérisé en ce que le systéme

est configuré de maniére a :

déterminer (44), pour chacune des trames intra codées identifiées, que la trame intra codée présente une
qualité d'image conservée, si aucun des paquets de données perdus identifiés n’est associé a la trame
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intra codée ;

estimer (46), pour chacun des paquets perdus identifiés, une distance (D1 ; D2 ; D3 ; D4 ; D5) entre le
paquet de données perdu et une trame intra codée successive qui est occasionnée subséquemment au
paquet de données perdu dans le flux vidéo et qui présente une qualité d’image conservée, dans lequel
ladite distance est définie par la différence entre le numéro de séquence du paquet de données perdu et
le numéro de séquence d’un dernier paquet de données de la trame intra codée ; et

générer (47) la valeur de qualité (Q), sur la base des distances (D1, D2, D3, D4, D5).

Systéme selon la revendication 10, configuré de maniére a pondérer les distances (D1, D2, D3, D4, D5).

Systéme selon la revendication 11, configuré de maniére a pondérer une longue distance (D1) des distances (D1,
D2, D3, D4, D5) avec une pondération supérieure a celle d’'une distance plus courte (D2) des distances (D1, D2,
D3, D4, D5).

Systéme selon larevendication 12, dans lequel la longue distance (D1) et la distance plus courte (D2) sont estimées
pour une trame intra codée commune (12).

Systéme selon 'une quelconque des revendications 11 a 13, configuré de maniére a pondérer une distance estimée
(D5) d’un paquet de données perdu (9) associé a une trame intra codée (13) avec une pondération supérieure a
celle d’une distance estimée (D3) d’'un paquet de données perdu (7) associé a une image de trame prédite (P3) du
flux vidéo (S).

Systéme selon 'une quelconque des revendications 11 a 14, configuré de maniére a pondérer les distances de
deux paquets de données associés a une image de trame commune avec une pondération supérieure a celle d’une
distance de deux paquets de données associés a différentes images de trame.

Systéme selon I'une quelconque des revendications 10 a 15, dans lequel les paquets de données sont définis par
un protocole de transport en temps réel comprenant un bit de marqueur, et une image de trame du flux vidéo (S)
est identifiée en qualité d’une trame intra codée en fonction d’une valeur de bit de marqueur d’'un paquet de données
de 'image de trame.

Systéme selon I'une quelconque des revendications 10 a 16, dans lequel une image de trame du flux vidéo (S) est
identifiée en qualité d’une trame intra codée selon qu’une taille d’image de I'image de trame (12) correspond a un
facteur supérieur a une taille d’image d’une image de trame moyenne (P2, P3).

Procédé selon 'une quelconque des revendications 10 a 17, dans lequel la génération (47) de la valeur de qualité
(Q) est également basée sur un taux de perte de paquets de données.

Support lisible par ordinateur (213), sur lequel est stocké un programme informatique (214) comportant des instruc-
tions logicielles qui, lorsqu’elles sont exécutées sur un lecteur multimédia (211), ameénent le lecteur multimédia
(211), pour un intervalle de mesure (AT) d’un flux vidéo (S), a mettre en oeuvre les étapes ci-dessous consistant a :

identifier (42) au moins deux paquets de données perdus (3, 4, 7, 8, 9) du flux vidéo (8) ;

identifier (43) des trames intra codées (I1, 12, 13, 14) du flux vidéo (S) ;

déterminer (44), pour chacune des trames intra codées identifiées, que la trame intra codée présente une qualité
d’image conservée, si aucun des paquets de données perdus identifiés n’est associé a la trame intra codée ;
estimer (46), pour chacun des paquets perdus identifiés, une distance (D1 ; D2 ; D3 ; D4 ; D5) entre les paquets
de données perdus (3 ;4 ;7 ; 8 ;9) et une trame intra codée successive qui est occasionnée subséquemment
au paquet de données perdu dans le flux vidéo et qui présente une qualité d’image conservée, dans lequel
ladite distance est définie par la différence entre le numéro de séquence du paquet de données perdu et le
numéro de séquence d’un dernier paquet de données de la trame intra codée ; et

générer (47) la valeur de qualité (Q), sur la base des distances (D1, D2, D3, D4, D5).
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