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 Video transmission in wireless networks is one of the recent and active fields of 

research. Transmission of video signals is one of the most important fields in 

telecommunication. Nowadays, one of the most imperative challenges of network 

distribution and development such as wireless and mobile telecommunication is the 

transmission of these signals in the best possible way. In this paper, to increase the 
PSNR and decrease the delay, multiple description coding (MDC) is used for video 

transmission on Ad-hoc wireless  networks. In the proposed method, after 2 and 4 MDC 
coding of different video formats (CIF and QCIF), various descriptors  are coded, 

individually, using H.264/AVC (Advaced Video Coders) and MPEG4 standard coders. 

Simulation results show the 4-MDC has better performance, low delay and high PSNR, 
only for QCIF format and MPEG4 coding. Also 2-MDC has better performance, for 

CIF format and H.264/AVC.  
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INTRODUCTION 

 

 Advent of the new standard, H.264/AVC advanced video coding alongside using and transmission of its 

output bit string in various environments has become an important field of study for researchers. Video 

compression is decreasing the data used in digital videos and is a combination of Spatial Video Compression 

and Temporal Motion Compensation (Ghanbari, 2009). There are lots of challenges in transmission of video 

signals in networks using information packets for data transfer, most important of which is the problem of 

channel loss. One of the successful and applicable solutions to this problem is using Multiple Description 

Coding (Toorchian, 2008). Multiple Description video Coding is used for video transmission on noisy channels. 

Multimedia signals especially video due to having redundancy, are often used as a compressed format whether 

for storage and maintenance in memories or during transmission. However, compressed video transmission in 

the network, especially Ad-Hoc wireless network needs some preparations, since compression makes the video 

more sensitive to error. The reason is that one bit in a compressed signal stands for several bits in extracted data. 

Therefore, if one bit of compressed data faces an error, several bits will be missing in the extracted data. 

Moreover, due to the nature of compressing methods, missing one bit affects the decoding of other correct bits, 

so the compressed data is very sensitive to error (Kazemi Varnamkhasti,2011). The Protocols used for routing 

must be the ones which result in better packets delivery and end-to-end delay decrease in wireless network. 

AOMDV routing protocol is used with the purpose of obtaining load equilibrium by choosing several paths 

(Mahdavi,2011).  

 In the past few years, many researchers have focused on single cast and multicast video transmission in Ad-

Hoc wireless networks (Chow et al., 2008), ( Agrawal et al., 2006), (Goyal, 2001), (Mao et al., 2003), (Mao et 

al., 2006), (Wei et al., 2007). The main goal of theses researchers has been enhancing the quality of the received 

video using the improvability property against error in MDC multiple paths. In reference (Khansari et al., 1996), 

MDC is introduced as a substitute for the LC method. One of the weaknesses of LC is that the available 

information in base layer cannot be restored to the main information. In comparison to LC, MDC is a technique 

which decomposes a video to independent bit strings. By decoding the video, any description can be used and 

quality enhances along with the number of received descriptions. The purpose of MDC is providing the 

improvability against error for video stream (Goyal,2001).  
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 In reference (Radu et al., 2012), the concept of layered coding has been used for video transmission which 

encodes the video in two layers, the Base Layer (BL) and the Enhanced Layer (EL). The base layer which 

includes an important part of video frames guarantees the video quality in the initial display and the enhanced 

layer enhances the quality of the received video, properly. However, without the base layer, video frames cannot 

be restored properly. Usually, EL packets may decrease in order to protect BL packets in nodes with high 

density. BL packets are protected better by Forward Error Correct (FEC) and Automatic request (ARQ) 

(Khansari et al., 1996). These two layers are not highly dependent to each other and this property makes the 

restoration of a description impossible using other received description information.  

 In order to overcome this problem, MDC method is used which generates the same multiple descriptions. 

Any of the descriptions has a low and acceptable quality. In decoding, we may have a restoration with high 

quality caused by receiving all the descriptions or vice versa i.e. a restoration with low quality caused by not 

receiving some of the descriptions. The dependency of descriptions on each other in this method may restore the 

missed coded information in a description using the description information which has been received, properly. 

This dependency restricts the coding functionality in comparison with other coding methods. 

 In (Chow et al., 2008), (Agrawal et al., 2006), (Mao et al., 2006), (Wei et al., 2007), multicast video on Ad-

Hoc wireless networks in various paths has been analyzed. In reference (Mahdavi, 2011), a protocol named MT-

MAODV (Multiple Trees Multicast Ad Hoc On-demand) Distance Vector has been introduced for video 

transmission. This protocol has been proposed for discrete binary multicast construction in a single form. MDC 

design is used for dividing the video into several independent parts with the same size. Each description is 

transferred to various trees. In reference (Mao et al., 2006), authors introduced a multicast technique for 

multiple description video on Ad-Hoc network. A central technique with interlayer routing has been introduced 

for minimizing the noises on the video. In this method, multiple source trees have been used along with MD 

video. Moreover, each description is coded in a base layer and some of the enhanced layers and also packets of 

the same description of the base layer and enhanced layers are transferred to the same tree. This method can 

effectively handle discretized repetitive paths with various qualities in Ad-Hoc wireless networks. In reference 

(Agrawal, 2006), a multiple tree protocol named RDVMR (Robust Demand-driven Video Multicast Routing) 

has been presented which develops the path variety and the improvability against error in MDC. RDVMR 

develops a new path based on Steiner tree for reducing the number of forward nodes in each tree. It also 

decrease the whole information overload. In reference (Wei et al., 2007), parallel MNTMR (Multiple Nearly-

disjoint Trees Multicast Routing) was proposed for overload decrease and MDTMR serial delay reduction. Both 

MDTMR serial protocol and MNTMR parallel protocol, have introduced MDC for multicast video applications. 

In this case, in order to enhance the quality of the received video, video is divided into two descriptions and 

each description is transferred to different trees. In reference (Radu et al., 2012), MP-OLSR (Multipath 

Optimized Link State Routing) protocol is used for compressed video transmission by H.264/SVC (Scalable 

Video Coding) with high quality in mobile wireless networks. In this protocol, VQM (Video Quality Metric) is 

used to evaluate the quality of the received video. 

 The goal of this paper is transmission of live video in mobile case networks. MDC technique is used for 

video transmission with acceptable quality and suitable delay. Modified H.264 is used for compression and 

AOMDV routing protocol is used for transmission in mobile case networks. Results show that using AOMDV 

routing protocol in conjunction with multiple description coding results in acceptable outputs for received video 

quality and reduction of delay in destination, in comparison to the mentioned routing protocols. In section 2, 

compression and multiple description coding are explained, and in section 3, AOMDV protocol is described 

briefly. In section4, the proposed technique is clarified and the simulation results are presented. Section 5 

contains the conclusion of this article. 

 

Multiple Description Coding:  

 MDCs include spatial, temporal, frequency, compressed and hybrid fields and they are performed 

respectively on pixels, frames, coefficients or DCT block and final compressed stream (Kazemi Varnamkhasti, 

2011). One coding method that is resistant against error is video multiple description coding. In MDC method, a 

sequence of blank video (not compressed) is compressed into several compressed video streams. Each of these 

streams is called a video description. In other words, several separate descriptions of the source are generated 

and each of these descriptions can be decoded separately and they also serve as complements to each other. 

Each video description provides an acceptable visual quality. The more the number of combined descriptions, 

the better the visual quality of the received video (Akbari,2011). MDC is often accompanied by the multipath 

transmission which means each description is transmitted on a separate path. If one data packet faces an error in 

a description, there would be another equivalent packet in another description that can be used and the video 

could be recreated. The only case in which the video cannot be restored when using MDC, is when all the paths 

face error simultaneously and none of the descriptions reach the receiver. This case happens rarely and so MDC 

along with MPT is an effective technique for video transmission in noisy environment (Kazemi Varnamkhasti, 

2011). The ability of transmission in several separate channels, no need for feedback and the same importance 
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of all streams are some properties of multiple description video streams. Cumulative capacity increase, Better 

load balancing of network traffic and Path redundancy for restoring from the error are some of the general 

properties of multipath transmission (Khavasi, 2006). 

 
 

Fig. 1: Video transmission in noisy media by four description MDC techniques (Kazemi Varnamkhasti, 2011). 

 

AOMDV protocol: 

 For gap reduction in mobile network communications, path detection process must be effectively 

performed, especially with the continuous mobility of nodes and frequent change in topology. AOMDV routing 

protocol (distance vector versus multicast contingency demand), a multipath routing protocol which is the 

development of AODV single path protocol and is used for multipath routing calculation (Mahdavi, 2011). 

AOMDV is dominantly designed for dynamic Ad-Hoc networks in discretized paths. AOMDV retains the path 

for various purposes and prevents loop generation using sequence counting. AOMDV helps moving nodes react 

to discretized paths and change the topology accordingly. Three control messages are used for this purpose: 

route request (RREQ), route response (RERP) and route error (RERR).  

 When a node needs to transmit packets, it will distribute one RREQ message among network nodes. When 

another node receives this message, it checks the destination address of the message and provided that it 

contains information about the destination node, it will deliver the RREP message to the sender node of RREQ 

message. If there is no route from the middle node to the destination or there are no selective routes to the 

destination, RERR message will be inversely sent to the sender node. AOMDV routing protocol uses the 

released hops available in its routing table to determine the input route. A node updates the information of its 

hops for a destination after receiving the route messages (Shalini et al., 2013). Table.1 shows AOMDV routing 

steps  

 
Table 1: AOMDV routing steps. 

Destination 

Sequence - number 

Advertised 

Rout – list ( (next hop 1 , hop count 1), (next hop 2 , hop count 2),…) 

Expiration - timout 

 

1. Proposed Technique: 

 As it can be seen in fig. 2, simulation steps include temporal multiple description coding manipulation on 

the video with YUV format, description compression with H.264/AVC standard by JM1.7 and MPEG4, 

transformation of descriptions to text file with the ability of passing the wireless network and their transmission 

from the designed wireless network using the AOMDV routing protocol by NS2 network simulation software, 

receiving the network output, doing the coding steps and finally calculation of PSNR for comparing the results 

and analyzing the trace file resulted from passing the network. 

 

 
 

Fig. 2: the proposed algorithm using the H.264/AVC standard and AOMDV routing protocol. 

1.1. Simulation Parameters: 

 In this research, we used NS2-29 packet and SUSE Linux version 10.3. Random motion pattern is created 

using the setdest section of NS2. Virtual media of 200*200 meters with 200 seconds is considered for 
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simulation. The specified parameters and the video film with CIF and QCIF format mentioned in tables 2 and 3 

are used for wireless network simulation. A tool named Evalvid is used for video evaluation. This tool is used 

for video transmission in NS2 network software. Moreover, it shows not only the values related to the network 

such as percent of missed packets and jitter, but also the video quality using the PSNR calculation. 

 
Table 2: Simulation Parameters. 

Parameter Kind of Parameter 

Traffic Video 

Traffic Range 65 

Packet Size 1024 

Maximum Transmitted Packet 50 

Routing Protocol AOMDV 

Channel Kind Channel/WirelessChannel 

Radio Transmission Model Propagation/TwoRayGround 

Kind of Radio Connector Phy/WirelessPhy 

MAC Kind Mac/802_11 

Antenna Model Antenna/OmniAntenna 

Number of Nodes 50 

Network Size 200*200 

Node Velocity (m/s) 2 

Antenna Height (m) 0.3 

 

Table 3: General features of foreman video with CIF and QCIF format. 

Length (s) Frame Number Resolution 

(whight*hight) 

Format Kind 

20 300 352*288 CIF 

15 300 176*144 QCIF 

 

1.2. Analysis of results: 

 According to the performed simulation and the table of PSNR conversion to MOS (Mean Opinion Score), 

the following results are obtained. Table 4 introduces a standard for video quality evaluation in which MOS is a 

parameter for mental measurement of digital video quality used in practical circumstances. This measurement is 

according to human vision quality which is 1 in the worst case and 5 in the best case. 

 
Table 4: PSNR conversion to MOS. 

PSNR[dB] MOS 

>37 

31-37 

25-31 
20-25 

<20 

5 (Excellent) 

4 (Good) 

3 (Fair) 
2 (Poor) 

1 (Bad) 

 

 According to tables (4), (5) and (6) in the case of video compression by H.264/AVC coding, it is found that 

in the case of CIF-H.264, the average PSNR obtained from 2 and 4 description coding are significant and close 

to each other but the average delay obtained from 2 description coding is significantly smaller than 4 description 

coding and is approximately zero. This is significantly important in live video playing applications. It is worthy 

to mention that using AOMDV protocol has a great effect on reducing the delay and in comparison to the 

obtained numbers in QCIF-H.264 it has a better quality and less delay. General results about compression by 

MPEG4 show that QCIF-MPEG4 is much better than CIF-MPEG4. In QCIF-MPEG4 with 2 description coding, 

both PSNR and delay are improved and delay approaches zero. Fig. 2 shows the video quality before passing the 

network, after doing the multiple description coding and after passing the network. It indicates the high quality 

of this video transmission. Fig. 3, 4, 5 and 6 show the PSNR diagram of various frames of this video with CIF 

and QCIF formats, the comparison of 2 description MDC with 4 description MDC and also with the PSNR of 

the coded and decoded frames without passing the network. In fig. 7, the bar diagram of delay comparison, in 8 

simulation cases according to table. 5 and 6 are shown. 

  
Table 5: PSNR resulting from 8 simulation steps. 

Video Format PSNR 2 Description 

Coding 

PSNR 4 Description 

Coding 

video PSNR of the coded and decoded 

frames without passing the network 

CIF-H.264 37.69 34.9 35.08 

QCIF-H.264 35.43 35.31 35.51 

CIF_MPEG4 26.12 40.55 44.04 

QCIF-MPEG4 43.94 39.66 43.99 

Conclusion: 

 In this paper, a comparison of video compression techniques with H.264/AVC and MPEG4 standard and 2 

and 4 description was presented. Results show that for video transmission in mobile wireless networks in 
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presence of noisy channels and moving nodes, using 2 description coding and AOMDV routing protocol gives 

better results than AODV. This method not only has a suitable PSNR, but also reduces the network delay. This 

technique is an appropriate method for transfer of information in the military, telecommunication services, 

hospitals, telemedicine and security and intelligence systems. 
  

Table 6: Delay resulting from 8 simulation steps. 

Video Format 2 Description Coding Delay (ms) 4 Description Coding Delay (ms) 

CIF-H.264 0.0018 5.3 

QCIF-H.264 2.36 3.43 

CIF_MPEG4 7.58 7.32 

QCIF-MPEG4 0.071 5.11 

 

 

 

 

 

 

             

 

                                                         (a)                        (b)   (c) 

Fig. 2: a) Main video display b) Video conversion to 4 description – using MDC and H.264 c) Output video 

display after passing the network. 

   

 
Fig. 3:  Comparison of PSNR of the main video with decoded video and the passed video from the network in 

CIF form, H.264 format ,and 2 and 4 description coding. 

 

 
 

Fig. 4: comparison of PSNR of the main video with decoded video and the passed video from the network in 

QCIF form, H.264 format, and 2 and 4 description coding. 

 

 
Fig.  5: Comparison of PSNR of the main video with decoded video and the passed video from the network in 

QCIF form, MPEG4 format, and 2 and 4 description coding. 

 The proposed technique has the ability to find the smallest and the most efficient path in the routing section 

using innovative algorithms. It can also reduce delay in the whole network or improve the input and output 

video quality by changing H.264 standard parameters. In this research, temporal MDC is used. Other kinds of 
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MDCs can be used in future works and results can be compared with this algorithm. In this paper, AOMDV 

routing protocol does not route simultaneously but it can be changed to a simultaneous routing one and thus 

increase the chance of packets delivery from origin to destination. 

 

 
 

Fig.  6: Comparison of PSNR of the main video with decoded video and the passed video from the network in 

CIF form, MPEG4 format, and 2 and 4 description coding. 
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Fig. 7: Bar diagram of the average network delay in 8 simulation cases. 
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