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Abstract: Video transferring over Heterogeneous Networks has been considered as one of the most important
subject to study since this process is used in a great number of modern applications, where the number of the users
using for this type of network has increased. Transferring video may be suffered from many problems such as
fading, connection failures, network traffic overload, storage capacity, and so on, which reflected in reducing the
quality of the perceived video. There are many parameters that must be determined accurately in order to ensure
the correct reception of delivered video, This paper study the effect of using different node density (number of
nodes) and different Forward Error Correction (FEC) packet size on perceived video quality. The FEC method is
selected because it is considered the most important method among all of the available methods. This method is
used with different packets size that affect the network overhead thus the packet deliver ratio(PDR) and the
number of dropped packets will also be effected, Hence, the way of selection the accurate FEC packet size is very
important. This study has analyzed the video transmission over heterogeneous network using Network SimulationNS2. The main errors which have occurred during video transferring and types of video transmission techniques
error correction methods are studied. Various performance parameters such as the packet delivery ratio,
throughput, and peak signal to noise ratio which affect the quality of the delivered video are also calculated with
respect to different node density and FEC packet size in order to get the ideal density and FEC packet size.
Key words: Heterogeneous network; Error correction methods; Forward Error Correction (FEC); Video
transmission techniques

1. Introduction
*In the last few years, video transmission over
heterogeneous networks has become one of the most
important issues. This process involves in a great
number of modern applications including video on
demand, video conferencing, and many new mobile
social network applications. However, providing this
type of application in such networks is not simple
because these networks pose many challenges such
as link failure, congestion, fading, bandwidth
capacity, storage management, and so on. Thus,
finding the accurate error correction method to solve
these problems is highly necessary, and select the
accurate number of nodes and accurate FEC packet
size for the network is also a very important task.
There are two types of strategies, which are used to
correct
corrupted
transferred
packets
in
heterogeneous network that are automatic repeat
request (ARQ) and forward error correction (FEC),
These two strategies has been studied and discussed,
and the results are analyzed to ensure the correct
reception of the video packets and select which

*

number of the nodes and FEC packet size can
improve the quality of the received video.
2. Related works
A new algorithm for the selection of routes in
networks was developed by Danjue (Danjue et al.,
2006). This new algorithm used multiple sources
and paths to provide high-quality video on demand
over wireless mesh networks and utilizes FEC to
correct errors. The algorithm was simulated using
opnet and the results showed a great gain in the
peak signal-to-noise ratio, which is reflected in the
high quality of the video. (Peng et al., 2008)
suggested a new FEC algorithm that depends on the
cross-layer design in streaming MPEG-4 video over
wireless networks.
This algorithm utilized Poisson operation to
anticipate the status of the network, which forms the
basis of changes in the rate of sending the video
frame. The simulation results showed a clear gain in
video quality in terms of minimum delay and
number of loss packets. A new error correction
method was developed by (Naccari et al, 2008) that
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On the sender side, the video is transferred in any
kind of video format (e.g., MPEG, MPEG2, MPEG3,
MPEG.4, H.263, H.264, and so on). In this study,
H.264 is used to encode and decode the video. The
video is encoded into a number of packets using
software encoder based on the type of the
transferred video format. The encoded packets are
passed through a specific channel (i.e., wire and
wireless channels). The receiver side extracts the
packets and decodes them using the software
decoder to rebuild the receiver video at the receiver
node.

used multi description video coding algorithm. This
study determined and estimated the ratio of loss in
the transmission channel and corrected the error
according to this status. The practical results of this
method, relative to those of all the previous methods,
exhibit a high quality in the perceived video. (Morten
et al, 2010) determined the main difficulties in video
streaming over mobile ad hoc networks. This study
identified the cross-layer design, and the main
parameters and factors that have the most
significant effect on the quality of the video stream
and the main restrictions on wireless resources. It
also summarized the main problems that occurred in
transferring videos and determined the main
techniques to solve these problems.
(Harsharndeep et al, 2012) analyzed the impact
of routing overhead, delay, throughput, and packet
delivery ratio (PDR) on the ad-hoc on-demand
multipath distance vector routing protocol. This
study also suggested a new technique of transferring
videos and adapting them to the network status. The
simulation results showed that this technique can
decrease the routing overhead and increase the PDR,
which reflected positively in the video quality.
3. Video
networks

transmission

over

4. Video transmission techniques
Many techniques can be employed to eliminate
the delay, renovate the damage packets, and
maintain destroyed links in heterogeneous
networks. All of these mechanisms help to increase
the quality of video streaming. Examples of these
techniques are the Single description coding (SDC),
Multi description coding (MDC), and Layer
description coding (LDC) techniques.
4.1. Single description coding (SDC)

heterogeneous

This technique is regarded as the easiest
technique used in video transmission. It can be
implemented by encoding a certain video into only
one stream. This stream is then divided into a
number of encoded frames, which are distributed
into multiple paths. The main disadvantage of this
technique is that the streams on one path will
depend on the streams on another path. Thus, the
received video quality is unsatisfactory, as shown in
Fig 2.

In the last few years, heterogeneous technology
has been developed enormously, such that the
personal and social applications of the
heterogeneous device have also been developed and
transferred from simple communication to
multimedia applications, with the result that
improving and increasing the quality of these media
have become necessary (Cranley and Murphy, 2009).
The general system of video transmission over
heterogeneous networks is as shown in Fig. 1. It
consists of two sides: the sender and the receiver.

Fig. 2: SDC technique

4.2. Multi description coding (MDC)
This second type of video transmission technique
divides a given stream into a number of frames.
These frames are then directed into a multidescription encoder, which produces a number of
descriptions that have the same significance. The
decoder then reconstructs the received video from
any group of received descriptions. The quality of the
video is determined by the number of descriptions
that are received correctly. Any description can be
used to reconstruct the base video, with the main
characteristics of quality, and any newly produced
description can be used to further improve the video
quality (Vaidya et al., 2010) as shown in Fig. 3.

Fig. 1: General system of video transmission over
heterogeneous networks
27

K
Khalaf
et al/ Journ
nal of Scientific Reesearch and Deveelopment, 2 (14) 2015, Pages: 26‐3
‐32

n
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recceived pack
kets (Shiween et al., 2001). Thee
pro
ocedure of adding
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aree constructed
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Fig. 3: MDC technique

4.3. Layer d
description coding
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(LDC))
In this tyype of video transmission
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5. Forward error correction (FEC)

5.1
1. FEC classiffications

he main meth
hod uses in co
orrecting errrors
FEC is th
in packets. FEC allows the senderr of packets to
d
into the
e main packkets.
incorporate additional data
p the receive
er of packetss to
This capability will help
i the delive red
correct a ceertain numbeer of errors in
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Retransmisssion resultss in a greater gain in
bandwidth relative to automatic repeat requ
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(ARQ), whicch is consideered as the second typee of
error correection meth
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m
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FEC can be
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regarded as the simplest type of FEC in terms of
execution. However, the disadvantage lies in its
inability to adapt to changes in the network traffic.

Throughput is defined as the ratio of the correctly
received data to simulation time; the units of this
parameter are data packets /second or data packets
/time slot.

5.1.2. Dynamic FEC

7.3. Number of dropped packets

In this type of FEC, a number of extra data is
dynamically inserted at different rates depending on
the changes in the network traffic. The main
advantage is its ability to adapt to variations in
network status, which in turn results in a high
network performance (Kliazovich et al., 2010).

When a packet reaches a network layer, it is sent
to the destination node if a correct route is
identified. Otherwise, the packet is buffered until the
appropriate route by which to reach the destination
node is discovered. If the buffer is full, then the
packet is dropped (Nor et al., 2009).

6. Network simulation
7.4. Peak signal to noise ratio
This study analyses the impact of two error
corrections algorithms which are: FEC and ARQ on
the quality of the transferred video. The
performance parameters that are calculated
including packet delivery ratio, throughput and peak
signal-to-noise ratio and all of them are measure
with respect to speeds.
The simulations are modeled using the network
simulator NS2. The continuous bit rate (CBR) is used
as a traffic pattern, and the video quality is evaluated
based on two different scenarios to determine the
effect of node density and the FEC packet size on the
perceived video quality. The first scenario is to
examine the effect of number of nodes on Packet
Delivery Ratio, throughput, the number of dropped
packets and Peak Signal to Noise Ratio of the
perceived video. However, the second scenario is to
examine the effect of the different FEC size on same
parameters and get the best value. The source and
destination nodes are randomly distributed in a
specific area of the network. The mobility model
uses a square area of 1500 m × 1500 m with speeds
of 3, 6, 10 (m/sec). All parameters of the models are
as shown in Table 1.

This parameter is determined by comparing the
quality of the original signal with that of the received
signal. The qualities of the signals are compared by
calculating the ratio of the power of the main
transferred signal to the power of the effected noise
on the transferred signal. A high value of Peak signal
to noise ratio is a good indicator of high video quality
(Chakareski et al., 2005).
8. Results and discussion
The quality of the delivered video is measured
based on two different scenarios: the effect of the
node density and FEC packet size on the quality of
the received video.
8.1. First scenario: Effect of node density:
This scenario is applied to measure the PDR,
throughput, number of dropped packets, and peak
signal to noise ratio of the received video quality
without using any type of error correction methods
like FEC. The simulation results are as follows:
PDR: When the number of nodes has increased
the packet delivery ratio of the received video will be
increased, as shown Table 2 and Fig.7. This mean
that the high number of nodes will be contributed in
forwarding the video from one node to another until
it reached to the receiver, so the ratio of the received
packets will be increased with respect to the sent
packets, which reflected in producing high quality
video. Therefore, the highest video quality in terms
of the PDR can be obtained for 150 and 200 nodes.

Table 1: Simulation parameters
Simulation Parameters
Value
Number of nodes
30,70,100,150,200
FEC packet size
600,800,1000,1200,1400
Simulation Area (m)
1500 × 1500
Simulation Model
Two Ray Ground Model
Packet Size (bytes)
512
Mac Type
802 .11
Simulator
NS2
Simulation Time (sec)
150

Table 2: PDR for two ray ground model and shadowing
No. of Nodes
PDR of the delivered video
30
89.20
70
90.88
100
92.98
150
94.32
200
94.62

7. Performance parameters
7.1. PDR
Packet delivery ratio is defined as the ratio
between the total number of data packets delivered
and the number of data packets sent.
7.2. Throughput
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Table 4: Number of the dropped packets for two ray
ground model and shadowing
No. of Nodes
Number of dropped packets
30
21
70
25
100
19
150
15
200
14

Fig. 7: PDR for Two Ray Ground model and Shadowing

Throughput: When the number of the nodes
increased, the total number of the received video on
the specific time will be reduced, as shown in Table 3
and Fig. 8. However the results are slightly different
in case of increasing the number of nodes into more
than 30 nodes. The quality of video is also increased
but in small amount, so the higher video quality can
be obtained in terms of throughput for 30 nodes.

Fig. 9: PDR for two ray ground model and shadowing

Table 3: Throughput for two ray ground model and
shadowing
No. of Nodes
Throughput
30
532.65
70
425.36
100
409.23
150
401.65
200
389.78

Peak Signal to Noise Ratio: For the case of 30 and
70 nodes, the quality of the original signal as it
compares with the quality of the received signal is
high, as shown in Table 5 and Fig. 10. However,
when the number of nodes is increased more than
70, the quality of this signal becomes less due to the
decreasing in the power signal as it transferred and
the effect of the topology noise. This difference is
very slight, so that the quality of the received video is
slightly different as the number of the nodes is
increased more than 70 nodes.
Table 5: Peak signal to noise ratio for two ray ground
model and shadowing
No. of Nodes
Peak Signal to Noise Ratio
30
35.23
70
34.52
100
32.94
150
33.05
200
31.25

Fig. 8: Throughput for two ray ground model and
shadowing

Number of dropped packets: When the number of
the nodes increased, the total number of dropped
packets will be increased, as shown in Table 4 and
Fig. 9, for 30 and 70 nodes. However, when the
numbers of nodes become greater than 70, the
number of dropped packets will be approximately
the same value, which means in the condition of this
study, when the total number of nodes exceeded the
specific ranges, the total value of the dropped
packets will be decreased.
Hence, the quality of the received video will be
increased in terms of the number of dropped packets
as the density of the nodes is more than 70 nodes.

Fig. 10: Peak signal to noise ratio for two ray ground
model and shadowing

8.2. Second scenario: Effect of FEC packet size:
30
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This scenario is applied to measure the PDR,
throughput, number of dropped packets, and the
peak signal to noise ratio of the receive video quality
using FEC error correction method. The packet size
of FEC is changed to get the benefit of FEC, and the
optimum value of FEC packet size is determined. The
simulation results are as follows:
PDR: FEC method can increase the number of
received packets in the correct form in a great ratio,
as shown in Table 6 and Fig. 11. This improvement
is nearly (3-6%) which is considered a very high
increment in terms of PDR. However, in the case of
packet size of 600 and 800 bytes, when the packet
size of FEC increases, the packet delivery ratio of the
received video will decrease. This mean that these
two values of packet size will be contributed in
decreasing the ratio of the received packets with
respect to the sent packets, but the highest PDR can
be obtained in packet size of 1200 bytes which
produced the highest video quality when compares
with the other values.

than 800 bytes the number of dropped packets will
be approximately the same value. For the condition
of this study, the quality of the received video is
approximately the same in terms of the number of
dropped packets as the FEC packet size is more than
800 bytes.
Table 7: Throughput for the two ray ground model and
shadowing
FEC packet size
Throughput
600
550.23
800
535.23
1000
501.21
1200
603.32
1400
504.28

Table 6: PDR for the two ray ground model and
shadowing
FEC packet size
PDR
600
94.49
800
93.25
1000
92.32
1200
96.35
1400
90.62

Fig. 12: Throughput for two ray ground model and
shadowing
Table 8: Number of the dropped packets for the two ray
ground model and shadowing
FEC packet size
Number of dropped packets
600
18
800
19
1000
21
1200
21
1400
22

Fig. 11: PDR for two ray ground model and shadowing

Throughput: In the case of 600 and 800 bytes,
when the size of FEC has increased the total number
of the corrected received video on the specific time
will be reduced as shown in Table 7 and Fig. 12.
However, this result is different for packet size 1200
byte, which increases the throughput in nearly 50-60
bytes as it compared with the previous case. These
results reduce in 1400 byte, so the higher video
quality can be obtained in terms of throughput in
1200 bytes.
Number of dropped packets: In the case of 600
and 800 bytes, when the number of nodes increased,
the total number of the dropped packets will be
increased, as shown in Table 8, Fig. 13, and Fig. 7.
However, when FEC packet size becomes greater

Fig. 13: Number of the dropped packets for two ray
ground model and shadowing

Peak Signal to Noise Ratio: The quality of original
signal as it compares with the quality of the received
signal is increased as the FEC packet size is
increased, as shown in Table 9, and Fig. 14. This
improvement is due to the effect of FEC method in
31
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reducing the noise effects, but these differences is
very minimum and the highest quality of the
received video is obtained in 1200 and 1400 bytes of
FEC packet size.
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