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Abstract—The Scalable Video Coding (SVC) amendment of
the H.264/AVC standard is an up-to-date video compression
standard. The various scalable layers have different contribution
to the quality of the reconstructed video sequence due to the
use of hierarchical prediction and the drift propagation. This
paper proposes a novel trapezoidal-unequal error protection
(UEP) scheme which significantly reduces the redundancy but
rarely decreases the performance by taking into account the
characteristics of the video coding and the adoptive forward error
correction (FEC) sufficiently. In order to optimally distribute
FEC codes, the paper then proposes a layer-aware distortion
model to accurately estimate the decrement of video quality
caused by the loss of quality enhancement layers, drift propagation and error concealment in the scalable H.264/AVC video.
Experimental results show that the proposed trapezoidal UEP
scheme has better robustness and in the meanwhile reduces
the coding redundancy greatly in different channel circumstance
compared with the traditional UEP scheme.
Index Terms—channel coding, forward error correction, unequal error protection, scalable video coding

I. INTRODUCTION
Along with the development of network technology, there is
more attention about the video application on the Internet due
to the fact users are demanding the use of video. However, a
majority of Internet is still working in the unstable networks
due to the fluctuation of channel bandwidth, high bit-error
rate as well as cyber intrusion [1] without the guarantee of
Quality of Service (QoS), this presents on problem for video
application since users expect high quality video. Therefore,
how to provide robust, reliable, high effective and a scalable
real-time video transmission in an unreliable network is a
significant challenge. Recently, the newly developed Scalable
Video Coding amendment (SVC) of the H.264/AVC standard
[2], [3], [4] provides a superb coding efficiency, high bitrate
adaptability, and low decoder complexity. Normally, the source
video will be coded with a base layer and a group of enhancement layers with different levels of significance. The quality
of the received video is greatly affected when packets are

missing due to hierarchical prediction and the drift propagation
of H.264/SVC.
Adopting the UEP forward error correction (FEC) scheme
makes full use of the different importance of each part in
scalable video stream to reduce the error rates. In recent
years, much research [5], [6], [7], [8], [9], [10], [11] has
been performed on protecting different categories of layered
video coding using an UEP scheme. For example, the paper [6]
describes the MPEG-4 fine grange scalable (FGS) compressed
video and adopts the unequal protection strategy by using
rate-distortion information in each layer, which only considers
the quality dimension in the SVC stream. In [8] and [9], the
different importance between the temporal dimension and the
quality dimension in the SVC stream is considered and then
the two-dimensional protection scheme which uses the ReedSolomon (RS) code to protect the video stream is proposed.
However, the computational load of the distortion model in
[8] is too high to compute in practice. And the distortion
model and the performance metric proposed in [9] do not fully
represent the distortion caused by loss of temporal layers and
quality layers.
Fully considering of video coding characteristics as well
as the FEC code characteristics, we propose a novel twodimensional trapezoidal unequal error protection scheme to
achieve the robust transmission of video stream. And then
the optimal FEC assignment scheme can be formulated as the
minimum distortion model solution problem under restrictive
conditions of the available bandwidth and the different importance between temporal layers and quality layers in SVC
stream. However, the distortion model and the performance
metric in [9] are too simple and cannot fully indicate the
reasons of drift distortion caused by the quality layers loss
and error concealment brought by temporal layers loss, respectively. To overcome the aforementioned shortcomings, we
present a model that considers the overall distortion caused
by the enhancement layers truncation, propagation of drift
and error concealment to accurately approximate the expected
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Fig. 1: Structure of a single resolution SVC bit stream for
temporal and quality layers
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The SVC extension of H.264/AVC supports spatial ,temporal and quality salabilities.The scalability adopts the layered
approach. Each video sequence can be coded as a new
layer and based on each layer the temporal scalability and
quality scalability can be achieved. To improve the coding
efficiency, inter-layer prediction technique is exploited. In the
SVC extension of H.264/AVC, different with the previous
standards, the temporal scalability is achieved through the
coding structure of hierarchical B-pictures, and this coding
method inherently provides the temporal scalability [12]. The
enhancement layer picture is coded as hierarchical B-picture.
The quality scalability may be regarded as the peculiar case
when the picture’s size is the same between enhancement
layers and the base layer and can be realized by essential
method of the spatial scalable code, which is also called the
coarse grain scalability (CGS) code.
The division structure of the temporal layer and quality layer
in the SVC stream is shown in Fig.1. The temporal scalability
can be inherently realized by the hierarchical coding order on
the temporal layer. The decode procedure is similar with the
encode process, decode of the frame on the low temporal layer
does not rely on the high temporal layer. By adding reference
frames will improve the coding efficiency, however, this kind
of improvement becomes smaller as the increase of the number
of frames in one GOP.
As shown in Fig.1, each frame belongs to a particular
temporal layer and each temporal layer contains several quality
layers. The scalable unit (SU) is defined as each quality layer
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in each frame of one GOP. If the frame is confirmed, and then
its respective temporal layer is also determined.
Due to the hierarchical prediction structure and the dependence between the quality layers, packets loss may have
serious impact on the reconstructed video quality. Thus, the
effective robustness may be required to ensure that the video
quality will not be excessive decline under the influence of
unreliable channels in the video applications. In order to
guarantee the reliability of SVC video data when it transmits in
the error-prone channels, some measures need to be carried out
for error control with the purpose of minimizing the influence
of packets loss.
Forward error correction (FEC) is one kind of error correction technologies which is widely applied in communication
system. It improves the robustness of the channels by adding
redundant data. The receiver can recover the lost source data
packets by using the redundant packets when the number of
the loss packets does not surpass the error correction ability.
As is well known, the larger the FEC code redundancy is,
the more powerful its error correction ability is. Yet, the
more redundancy means that the redundant data takes more
bandwidth and lessens bandwidth utilization. Also, FEC may
increase the delay because both the sender and receiver have
to wait some time to execute FEC encoding and decoding
respectively.

Quality Layer 2

distortion in each frame of one GOP. Then we use the genetic
algorithm (GA) to solve the optimization problem and achieve
a fast channel bit allocation.
The rest of this paper is organized as follows. In Section II,
we provide an overview of the proposed 2-D trapezoidal UEP
scheme and describe the problem formulation. In Section III,
we present the method of calculating the expected distortion
and the proposed UEP assignment algorithm. Experimental
results are shown in Section IV and the final conclusions are
drawn in Section V.

Number of Packets (N)

Fig. 2: Trapezoidal UEP scheme for scalable units of a GOP

B. Problem Formulation
On the basis of traditional rectangular UEP strategy [8], [9],
a novel trapezoidal UEP strategy is proposed. Fig. 2 shows this
novel UEP scheme for all scalable units. There are T temporal
layers and each layer is divided into Q quality layers. The data
of the quality base layer is the most important data and the
quantity is larger than any other temporal layers and quality
layers by means of the hierarchical video coding mechanism

and the forms as well as the contents of the source video. As
the number of quality layers increases, the data quantity of
each layer will decrease. In the most extreme situation, the
quantity is less than 1% of quality base layer data. However
the length of the FEC code source data have some restriction.
Therefore, if continue to adopt the rectangular UEP strategy,
we need to add massive data to source packets to perform
the FEC code. These data are useless because they are not
the parity packets arisen from the FEC code but only used to
be padded to achieve the required length of source data for
FEC. Thus, the network conditions may be more serious even
the situation of more severe congestion and packets loss will
happen.
The SVC supports up to 16 quality layers, but in the
practical application, these quality enhancement layers may
not be used totally. Therefore, we assume that there are 8
quality layers at most to be used. In this paper, famous ReedSolomon code will be used as FEC.The Reed-Solomon code,
i.e. RS(𝑁, 𝑣) code, is one kind of FEC cyclic code which
is defined in the Galois Field(2𝑚 ) [13]. From this we need
to change 𝑣 original data packages to 𝑁 − 𝑣 redundant data
packages by code transformation and guarantee that any 𝑣
subset of data packets in 𝑣 original data packets and 𝑁 − 𝑣
redundant data packets, 𝑁 data packets in all, could be
recovered to the original data packages. Also, it permits for
losing at most 𝑁 − 𝑣 data packets at the transmission. Since
the RS code is based on the GF(2𝑚 ) and the code length 𝑁
is 2𝑚 − 1, the different Galois Field decides the length of RS
code.
Upon this theory and the characteristics of video coding as
well as RS code, the trapezoidal UEP strategy is proposed.
The quality base layer uses RS code on GF(28 ) and the first
quality enhancement layer uses RS code on GF(27 ), by parity
of reasoning.
SU(𝑡, 𝑞) is defined as the scalable video data in each unit
(𝑡, 𝑞), where 𝑡 represents the temporal layer and its scope is
from 0 to 𝑇 −1, similarly, 𝑞 represents the quality layer and its
scope is from 0 to 𝑄 − 1. The data length and height of FEC
code are separately defined as 𝑘𝑡,𝑞 and ℎ𝑡,𝑞 in each SU(𝑡, 𝑞).
𝑁𝑞 − 𝑘𝑡,𝑞 is the length of the source data in each SU(𝑡, 𝑞),
𝑁 is the number of data packets in each SU(𝑡, 𝑞) and 𝑀𝑚𝑎𝑥
is the maximum length of data packets. Thus, the height of
FEC code in each SU(𝑡, 𝑞) can be calculated by the following
formula.
⌈
⌉
𝑅𝑡,𝑞
ℎ𝑡,𝑞 =
(1)
𝑚(𝑁𝑞 − 𝑘𝑡,𝑞 )
where 𝑅𝑡,𝑞 is the number of source data bits for SU(𝑡, 𝑞) and
𝑚 is the length of a symbol.
The two-state Markov model[14] is widely used to model
packet loss rate on the Internet for its simplicity and mathematical tractability. The Markov model can be calculated by
𝑃 (𝑖, 𝑁 ) which indicates the probability of losing 𝑖 packets
among 𝑁 packets. If the quantity of lost packets is greater
than the redundancy packets, the source data cannot be recovered according to the principle of FEC. Therefore 𝑃𝑢 which

means the loss probability of each packet in SU(𝑡, 𝑞) can be
formulated as
𝑘
∑
𝑃 (𝑖, 𝑁 )
(2)
𝑃𝑢 = 1 −
𝑖=0

where 𝑘 represents redundancy packets added to recover the
original data.
According to the trapezoidal UEP strategy in Fig.2, for the
packets in a GOP, the different positions of the packets loss
may have different impact on the various scalable units. For
example, when packet1 is lost, each SU(𝑡, 𝑞) has lost data
packets; when packet2 is lost, only the quality base layer and
the first quality enhancement layer have data packets loss,
however the SU(𝑡, 𝑞) of the afterward quality layers do not
have packets loss, such as the black dotted portion illustrated
in Fig.2. Similarly, when packet3 is lost, only quality base
layer has packets loss.
Compared with the traditional rectangular UEP strategy,
the trapezoidal UEP protection strategy makes the useless
FEC code redundancy of different SU(𝑡, 𝑞) decrease greatly
in each GOP. The diagonal region in Fig.2 shows the reduced
useless redundancy. The values of (2) will be used as a part
of the distortion model to calculate the expected distortion.
Although increasing the FEC code redundancy can enhance
the robustness of video transmission, there has to be limit
to the amount of redundancy otherwise it may lead to over
saturation of the network bandwidth resulting in less effect
network conditions. Therefore, the optimal FEC assignment
strategy is to be found under constraints of various restrictions
for the purpose of minimizing of overall distortion while
reconstructing the video sequence at the different network
conditions. Thus, a distortion model is required to estimate
accurately the impact on video quality due to packets loss
caused by poor network conditions. In this paper, the PSNR
is used to measure the amount of the video quality distortion.
The overall expected distortion is calculated as follows:
¯ 𝑜𝑣𝑒𝑟𝑎𝑙𝑙 } =
𝐸{𝐷

𝐹
∑

¯ 𝑛 ∣𝐵𝐿} + 𝐸{𝐷
¯ 𝑛 ∣𝑛𝐵𝐿}}
{𝐸{𝐷

(3)

𝑛=1

where 𝐹 represents the amount of frames in one GOP.
¯
𝐸{𝐷𝑛∣𝐵𝐿}
means the distortion of receiving the quality base layer and losing some enhancement layers. Also,
¯
𝐸{𝐷𝑛∣𝑛𝐵𝐿}
means the distortion of performing error concealment after losing the quality base layer i.e. temporal layer.
The specific computational process of distortion model will
be introduced in details in the next section. The transform
of FEC assignment strategies could lead to the change of
loss probability of various quality layers in each frame, i.e.
the different SU(𝑡, 𝑞). Thus, whether the SU(𝑡, 𝑞) lose or not
may influence directly the expected distortion of reconstructed
video sequence. Therefore, the key of minimizing expected
distortion is to find out the optimal assignment matrix K.
⎤
⎡
𝐾0,1
⋅⋅⋅
𝐾0,𝑄−1
𝐾0,0
⎢ 𝐾1,0
𝐾0,1
⋅⋅⋅
𝐾1,𝑄−1 ⎥
⎥
(4)
K=⎢
⎦
⎣ ⋅⋅⋅
⋅⋅⋅
⋅⋅⋅
⋅⋅⋅
𝐾𝑇 −1,0 𝐾𝑇 −1,1 ⋅ ⋅ ⋅ 𝐾𝑇 −1,𝑄−1

At present, the problem of finding the optimized FEC
assignment strategy is formulized:
𝑀 𝑖𝑛 𝐸 {𝐷𝑜𝑣𝑒𝑟𝑎𝑙𝑙(K)}

(5)

the distortion caused by propagation of drift. The 𝐷𝑛𝑒 (𝑞)
represents the errors caused by enhancement layers loss, which
means that additional degradation of video quality is to be
brought since quality increments of the frame 𝑛 is lost.

Subject to
𝑘𝑡,𝑞 ≥ 𝑘𝑡+1,𝑞

𝑡 = 0, 1, . . . , 𝑇 − 2

(6)

𝑘𝑡,𝑞 ≥ 𝑘𝑡,𝑞+1

𝑡 = 0, 1, . . . , 𝑄 − 2

(7)

𝑇
−1 𝑄−1
∑
∑

Temporal layer2
EL
Temporal layer1
EL
Temporal layer0
EL

ℎ𝑡,𝑞 ≤ 𝑀𝑚𝑎𝑥

(8)

Temporal layer2

𝑡=0 𝑞=0
𝑄−1
−1
∑ 𝑇∑

Temporal layer1
Temporal layer0
(Key Piture)

ℎ𝑡,𝑞 ⋅ 𝑁𝑞 ≤ 𝐵𝑡𝑜𝑡

(9)

𝑞=0 𝑡=0

As is known, the lower the temporal layers and the quality
layers that errors happen in is, the greater the impact on the
reconstructed video quality is. So, the constraints of (6) and (7)
mean adding more protection to the lower temporal layers and
quality layers. The constraint of (8) means that the maximum
length of produced data packets cannot surpass the length of
stipulation. In (9), 𝐵𝑡𝑜𝑡 is the total number assigned to one
GOP, which means that the total number of information source
and channel coding cannot surpass the total number of bits
assigned.
III. E XPECTED D ISTORTION C ALCULATIONS AND
P ROPOSED UEP A SSIGNMENT A LGORITHM
In scalable video coding, the impact on the video quality is
not the same whether the quality base layer is lost or not. There
are two cases to be discussed which are receiving the quality
basic layer and performing error concealment while the quality
base layer is lost. Also, the distortion model needs to be solved
in detail. The basic idea is to quantify the impact on error
propagation caused by packets loss rather than to calculate
the exact video distortion caused by several conditions. In this
way, computational complexity could be significantly reduced
and the date packets of different layers could be measured
accurately and effectively relatively.
A. Frames with Decodable Base Layer
In order to increase the adaptability and robustness as well
as improve the coding efficiency of stream which covers multicoding rate, SVC introduces the variant of CGS which is called
the medium-grained quality of scalable video code (MGS).
Fig.3 shows MGS video coding strategy. The MGS code
introduces the concept of the key picture which means the
picture of the temporal base layer.The quality base layers of
key frames are used to predict the subsequent quality base
layers of key pictures. The quality enhancement layers of key
pictures and the lower temporal layers are used to predict
quality base layers of the higher temporal layers. Except for
the key pictures, the motion compensated prediction of all
frames uses the reference pictures of the highest available
quality layers. Therefore, while the refinement packets lose,
propagation of drift should be considered. 𝐷𝑛𝑑 represents

Fig. 3: The compromise between coding efficiency and drift
According to analysis above, for one GOP, the formula can
be obtained:
𝑄
∑
¯
𝑝𝑞𝑛 𝐷𝑛 (𝑞)
(10)
𝐸{𝐷𝑛 ∣𝐵𝐿} =
𝑞=1

𝑝𝑞𝑛

where
is calculated by (2), which means the unrecoverble
probability of the 𝑞 quality increments in frame 𝑛. 𝐷𝑛 (𝑞)
means the decrement of PSNR caused by propagation of drift
and loss of enhancement layers while compared with the
PSNR of video without packets loss. We suppose that 𝐷𝑛 (𝑞)
is the function of 𝐷𝑛𝑑 and 𝐷𝑛𝑒 (𝑞), i.e. 𝐷𝑛 (𝑞) = 𝐹 (𝐷𝑛𝑑 , 𝐷𝑛𝑒 (𝑞)).
In a GOP, the decrement of PSNR caused by the loss of
certain quality layers in a frame could be calculated by decoding the video sequences with some corresponding packets
losing, also, it could be obtained by analyzing and calculating
accurately in the process of video coding and decoding.
However, considering that the computational procedure is
extremely complicated and tedious, these two methods are not
suitable. In order to overcome the complexity of computation,
based on the performance metric proposed in [9], we propose
a method to calculate simply and effectively the decrement of
PSNR due to the packets loss.
According to the dependency among quality layers, the
lower level quality layers which lose packets have a more
serious impact on the reconstructed video quality. This is
due to the fact that the contents of higher quality layers are
dependent on lower quality layers. From the standpoint of
improvement of PSNR, the quality base layer will improve
the PSNR value more greatly than the quality enhancement
layers. The data packets used in this paper satisfy directed
acyclic graph (DGA) model proposed in [15], that is to say,
in the condition of losing data packets of low quality layers,
even if the data packets of high quality layers are received,
they would be treated as useless packets and then discarded.
𝐷𝑛𝑒 (𝑞) can be modelled as the inverse function relation to
−𝐶
the level of quality layers. It can be formulated as (1 + 𝑞) 2 ,
where 𝑞 represents the level of quality layer; 𝐶2 represents the
scale factor related to the complexity of video encoding.
As is known SVC uses the MGS code, and then all the
frames except for the key frame use the highest available

quality layer for motion compensated prediction. Thus, the
loss of data in quality enhancement layer may lead to the drift
propagation of data packets which are predicted by it. From
the video predictive coding structure shown in Fig.1, if the
loss of quality enhancement layer happens in the picture B2
in temporal layer 2, it may impact the 24−2 − 2 = 2 pictures
predicted by it, these pictures are two neighbor pictures (𝐵3).
And then, the following formula can be obtained
𝐸{𝐷𝑛 ∣𝐵𝐿} =

𝑄
∑
𝑞=1

𝑝𝑞𝑛

1
(1 + 𝑞)

𝐶2

(2(𝑇 −𝐶1 𝑡) − 2)

(11)

where 𝑇 represents the total number of temporal layers; 𝑡 is
the temporal layer level of the frame 𝑛; 𝑞 is the level of the lost
quality layer and 𝐶1 is the factor related to the propagation
of drift.
B. Frames without Base Layer
The base quality NAL units may be lost at the transmission
or be damaged in the channel and therefore become unavailable to the decoder. In this case, all subsequent NAL units
belong to this frame will be given up at the decoder side and
perform the error concealment. In order to confirm the impact
on the overall quality of the video sequence when the frame is
lost, the distortion value of frame loss after error concealment
needs to be calculated.
In practice, the decoder usually has a specific error concealment strategy. For example, Frame Copy (FC or Picture Copy,
PC) is one of the most common error concealment strategies.
Under FC concealment strategy, each lost frame is replaced by
the previous temporal picture in the higher hierarchical level
[16]. So the frame loss in different position of the hierarchical structure will introduce different concealment distortion,
which depends on the scalable level the lost frame belongs to
(mainly the temporal layer level). For instance, if the frame
(𝐵1) in Fig.1 is lost, then frame 𝐼 will substitute (𝐵1) to
conceal the error. Obviously, all the B-picture in this GOP will
suffer from quality degradation. If 𝑖 indicates the frame which
is used to perform the error concealment, then the distortion
𝑐𝑜𝑛
.
of frame n after error concealment can be expressed as 𝐷𝑛,𝑖
To do this the formula is as follows:
𝑐𝑜𝑛
¯ 𝑛 ∣𝑛𝐵𝐿} = 𝑝0𝑛 𝐷𝑛,𝑖
𝐸{𝐷

(12)

where 𝑝0𝑛 means the probability of losing the quality base
layer in frame 𝑛, i.e. probability of frame 𝑛 loss. Through
analyzing the error concealment strategy and coding method,
the conclusion can be drawn that when the frame is lost and the
error concealment is performed, it will impact on the current
frame and simultaneously it may impact on the predicted
frames due to the hierarchical video coding structure. As a
𝑐𝑜𝑛
can be calculated approximately by the following:
result, 𝐷𝑛,𝑖
𝑐𝑜𝑛
𝐷𝑛,𝑖
= (𝜇 + 𝜈𝐷𝑖 )(2(𝑇 −𝐶3 𝑡) − 2)

(13)

where 𝐷𝑖 is the distortion value of the frame which are used
to perform error concealment; and 𝑡 is the temporal layer of
the frame 𝑛; 𝜇, 𝜈 and 𝐶3 is the scaling factor related with the

error concealment. Then, the formula can be obtained through
discussed before:
𝑐𝑜𝑛
¯ 𝑖 ∣𝐵𝐿})(2(𝑇 −𝐶3 𝑡) − 2)
= (𝜇 + 𝜈𝐸{𝐷
𝐷𝑛,𝑖

(14)

Therefore, through (11) and (14), the value of expected overall
quality distortion can be calculated in the case of packets loss,
i.e. the value of formula (3).
From the distortion model, the method of exhaustion to
enumerate all the possible solutions and find the optimal
solution is unacceptable because the scale of the problem is
greatly vast. Then, genetic algorithm (GA) is a suitable method
to solve addresses the large solutions space.
IV. EXPERIMENTAL RESULTS
In this section, we will show the experimental results of
the performance of the proposed trapezoidal UEP allocation
algorithm using the expected distortion model. In the experiment, we test two QCIF sequences: Bus with 75 frames and
Football with 130 frames, which have the same frequency
of 15Hz and are encoded by the JSVM codec tools. One
spatial layer is encoded to one quality base layer and two
quality enhancement layers. Quality enhancement layers are
encoded by MGS coding. With the encoding condition of key
pictures with GOP size of 8 frames, there are four temporal
layers. Table I represents the scaling factors of different video
sequences respectively.
TABLE I: SALING FACTORS OF DIFFERENT VIDEO SEQUENCES
𝑌 𝑈 𝑉 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒

𝐶1

𝐶2

𝐶3

𝜇

𝜈

Football

0.36

4.03

0.758

0.09

0.02

Bus

0.35

3.61

0.760

0.17

0.01

The performance of our proposed scheme is compared with
four other schemes: 1) fixed unequal protection ration on the
2-D units without considering different packet loss rates; 2)
UEP implementes in temporal layers without considering the
different importance of quality layers; 3) UEP carries out on
quality layers without considering the different importance of
the temporal layers; 4) UEP applies on 2-D units with performance metric LW-EZEP. The comparison result is showed
in Fig.4 as a function of packet loss rates. Owing to the
randomness of such a channel, 100 different runs of each video
transmission experiment are executed with different original
PLRs from 5% to 30%. To show the performance results, we
use two sequences as mentioned above.
The performance of the proposed UEP scheme in Fig.4
shows obvious superiority over other four UEP methods.
When the packet loss rate is 5%, the declining extent of
PSNR is not very obvious, and no matter which kind of
UEP methods is adopted, the PSNR of reconstructed video
is closer. This is because when the packet loss rate is lower
the fewer packets are lost at the transmission and various kinds
of UEP methods protect the quality base layer. Therefore,
the quality base layer almost does not lose packets, and the
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Fig. 4: Average PSNR comparison with five UEP schemes on different video sequences: (a) bus (b)football.

loss of quality enhancement layers may be insignificant for
the quality of video. However, as the increase of packet loss
rate, the declining of PSNR values becomes more evidently.
When the PLR is larger than 10%, the PSNR values drop
obviously for fixed channel coding rate and temporal-based
UEP method while the proposed scheme still gives graceful
degradation of PSNR in the packet loss range from 10% to
30%. And we can observe that the proposed UEP scheme still
gives up to 1.87dB improvements for test sequences at higher
packet loss rate compared to the UEP method which uses the
performance metric LW-EZEP. The reason of this phenomenon
is that the evaluation of importance of scalable units will be
more accurate by using the modified expected distortion model
and trapezoidal UEP scheme. And then, the quality base layer
will be added more redundancy and the number of performing
error concealment may be reduced. As is known, the impact
on the error concealment for the video quality is greater than
the impact caused by the quality enhancement layers loss.
V. CONCLUSIONS
This paper proposes a novel trapezoidal unequal protection
scheme for H.264 SVC at video transmission over packet-lossy
networks. This scheme shows reduction of the channel code
redundancy at the transmission under the premise of unchanging the error correction ability and prevents the degradation of
network environment caused by adding more redundancy. In
order to find the optimal assignment of FEC code, we present
a more comprehensive and accurate distortion model by considering the factors of the enhancement layer truncation, drift
propagation and error concealment simultaneously. Afterward,
the GA is applied to solve the problem of optimal allocation
in the distortion model. Experimental results show that the
proposed UEP scheme obtains better robustness and flexibility
compared to other methods.
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