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ABSTRACT 

Video streaming in Heterogeneous 
Wireless Networks (HWN) has been the 
tendency of conspicuous feature and a 
huge impact for past few years among 
mobile users.It is being involved very huge 
amount of data in real time implementation 
and the significant aspect of bandwidth 
consideration should fluctuate for various 
kinds of networks that possess real-time 
multiple interface capability. In this survey, 
various studies and analysis of different 
techniques on video streaming issues of 
Heterogeneous Wireless Networks has been 
presented. Also, this survey focusses on 
analysing different benchmarks for video 
streaming as rate allocation, bandwidth 
aggregation, multi user streaming, available 
bandwidth, link delay, packet loss, 
throughput, reliability, network congestion 
and concurrent multipath transfer over 
heterogeneous wireless networks. 
Key Words: heterogeneous Wireless 

Network, Video streaming, throughput, 

Concurrent Multipath Transfer, packet 

delay. 

 

 

I. INTRODCUTION  

A heterogeneous network 
interfacesnodes with different working 
frameworks. The word heterogeneous 
system is furthermore utilized as an element 
of remote systems utilizing distinctive 
access advancements.Diverse physical 
properties by the various access networks 
lead to asymmetrical heterogeneous wireless 
environment. Including an asymmetricalpath 

in video correspondence may corrupt the 
quality of the video transmitted.  

Video signals have generally been 
transmitted over networks that provide a 
assured Quality of Service (QoS). The entire 
focus of video coding has been almost 
concerned with compression efficiency. 
Some of the networks such as packet 
switched network provide limited or end to 
end QoS guarantees. Various techniques 
have been projected to improve the strength 
of the video communication system.In 
wireless, the multi hoping is a normal 
solution to the overloading issue in live 
video streaming of wireless. The user 
apparent video quality can be considerably 
developed by accounting for relevance video 
distortion. If the lost packets count in a 
frame limits of a particular threshold, the 
frame cannot be decrypted properly. A loss 
in frame will produce some quantity of 
distortion [5].  

In wireless networks, multipath routing 
can find several paths from source node to 
destination node.Nodes enables a multipath 
routing approach to frames that are longer 
than other frames towards the destination. In 
data transmission, multiple paths can be 
used to increase reliable, energy efficiency 
of high video distortion [10].An effective 
model of delay-controlled load balancing 
scheme becomes essential to efficiently 
exploitthe parallel paths for multimedia data 
transmission. Concurrent multipath transfer 
(CMT) using stream control 
transmissionprotocol (SCTP) utilizes the 
multi-homing feature of mobile devices to 
establish associations with different access 
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networks, to support multiple parallel paths.. 
The SCTP control the delay time and reduce 
the frame Quality problem. The CMT 
controls the traffic and reduce the traffic 
problem. This paper discusses the different 
protocols used for the Video streaming in 
heterogeneous wireless networks with its 
advantages and disadvantages [4-7] 

 
II. RELATED WORKS  

Jiyan Wu [1] introduced video distortion 
into the decision process of multipath data 
transfer and has proposed distortion-aware 
concurrent multipath transfer (CMT-DA) 
solution.Itincludes three phases namely per-
path status estimation and congestion 
control, quality-optimal video flow rate 
allocation, delay and loss controlled data 
retransmission. The key idea is to 
dynamically pick appropriate access 
networks and assign the transmission rates. 
Analytical formulation given for the data 
distribution over multiple communication 
paths to minimize the end-to-end video 
distortion and derive the solution based on 
the utility maximization theory. CMT-DA 
outperforms various schemes in terms of 
video peak signal-to-noise ratio (PSNR), 
goodput, and inter-packet delay. 
Changqiao Xu [3] proposed a quality-aware 
adaptive concurrent multipath transfer 
solution (CMT-QA) that utilizes SCTP for 
data transmission and real-time video 
transfer in wireless heterogeneous networks. 
The algorithm monitors and analyses each 
path’s data handling capability periodically 
and adaptation decisions to select the 
qualified paths for concurrent data transfer. 
It includes a series of mechanisms to 
distribute data chunks over multiple paths 
and control the data traffic rate of each path 
independently. The goal is to mitigate the 
out-of-order data reception by reducing the 
reordering delay and unnecessary fast 
retransmissions. The system effectively 
identify the packet loss due to 

congestion,only for which congestion 
window adjustments for retransmissions to 
be made.CMT-QA outperforms existing 
solutions in terms of performance and 
quality of service. 
Faris Muhammad Syariati[4]proposed a 
multipath data transfer solution that makes 
use of a  multipath (MP) layer, below the 
transport layer. Authors proposed a 
multipath transmission protocol for the MP 
layer, which splits a single data stream into 
multiple separate streams on different paths 
and combines them at the receiving host. In 
the MP layer, an adaptive scheduler 
performs data allocation to each network 
path to maximize the aggregated throughput 
by optimally balancing the traffic load on 
each path. packet reallocation scheme also 
proposed that retransmits a data packet to 
another network path in case that the packet 
fails to be delivered on one path.  
Min-Cheng Chan [5] analysed how cross-
layer architecture provides service 
continuity from a broader perspective and 
propose Cooperative Layered Architecture 
(CoLA) implemented on Android system for 
service continuity during handover process. 
The information is collected 
comprehensively from different layers to 
make handover decisions andto achieve 
efficient multipath transmissions across 
heterogeneous wireless links. Experimental 
results show that CoLAprovides service 
continuity in the various hand off scenarios. 
Dhananjay More [6]suggested a bandwidth-
efficient multipath streaming (BEMA) 
protocol with priority aware data scheduling 
and forward error correction-based reliable 
transmission. BEMA is accompanied with 
joint Raptor coding and data distribution 
framework to achieve better video quality 
with minimum bandwidth consumption. The 
receiver having multiple network interfaces 
can access them concurrently,which prompts 
bandwidth aggregation and henceforth 
improve performance. An overview of the 
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architecture, different approaches and 
bandwidth aggregation techniques employed 
in various layers of network are highlighted. 
In proposed work will work on Certificate 
less Key Management concept for maintain 
privacy and security to maintain the video 
aggregation stability. 
Karthik[7] proposed  the concept of the 
buffer manager and the stream manager to 
avoid the sender buffer blocking and 
receiver buffer blocking condition. The 
buffer manager performs dynamic buffer 
sharing between existing paths to reduce the 
sender buffer blocking probability the 
sender’s end. The stream manager performs 
dynamic stream scheduling to minimize the 
receiver buffer blocking probability at the 
receiver end. Simulation results illustrate 
that the average throughput is improved by 
12.5% to 34.5% depending upon different 
conditions such as scheduling types. In 
Dynamic Stream Scheduling with Dynamic 
Buffer Sharing (DSS-DBS) method, receiver 
buffer blocking is not observed up to 4% of 
loss rate and very insignificant blocking 
levels are observed up to 10% of loss rate. It 
shows that the proposed buffer manager and 
stream manager reduce buffer blocking and 
provide better performance and efficiency of 
data transfers in heterogeneous network 
environments  
Simone Ferlin[8] showed that multi-path 
transfer might actually have a negative 
impact in real-world scenarios with mobile 
broadband and wireless LAN networks. 
Dynamic Relative Path Scoring (DRePaS) 
algorithm introduced  that continuously 
evaluates the contribution of paths to the 
overall performance and dynamically 
influences the scheduling decisions to make 
best use of the paths for the overall system 
performance. The proposed system 
outperforms the current MPTCP 
implementation in terms of throughput and 
application delay, in a heterogeneous 
environment. 

Changqiao Xu [9] proposed a novel Cross-
Layer Fairness-Driven SCTPbased 
Concurrent Multipath Transfer solution 
(CMT-CL/FD)to improve video delivery 
performance while remaining fair to the 
competing TCP flows. CMT-CL/FD utilizes 
a crosslayer approach to monitor and 
analyze path quality, which includes 
wireless channel measurements at data-link 
layer and rate/bandwidth estimations at 
transport layer. Thetrade off between 
delivery fairness and efficiency is balanced 
by applying a window based flow 
control.The CMT-CL/FD algorithm 
intelligently distributes video data over 
different paths depending on their estimated 
quality to reduce packet reordering and 
loss.The CMT-CL/FD scheme outperforms 
existing solutions in terms of video delivery 
performance and TCP-friendliness. 

Saleh Abdallah-Saleh[11]evaluated 
mobile video streaming over heterogeneous 
wireless networks. hybrid evaluation 
framework has been designed and 
implemented and which consisting of a 
testbed network and an emulator. network-
layer quality of service (QoS) has been 
focused for multihomed mobile hosts 
moving at pedestrian or vehicular speeds 
across WiMAX and Wi-Fi networks. The 
performance of mobile video streaming in 
different scenarios depending on the user’s 
movement speeds and video coding 
standards have been studied.  

DonghyeokHo[12] presented a video 
streaming system effectively consolidate 
multiple physical paths over heterogeneous 
wireless network to provide QoS. The 
fountain encoding symbols of compressed 
video data are transmitted through multiple 
paths parallely to overcome the limitation of 
single path transmission and harmonize 
multiple physical paths with diverse 
characteristics effectively.The number of 
transmitted packets is determined by 
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considering the requested quality-of-service 
of video streaming and the data service cost.  
JiyanWu[13] proposed a content-aware 
CMT (CMT-CA) solution that featured by 
the unequalframe-level scheduling based on 
estimated video parameters and feedback 
channel status. analyticalframeworkhas been 
developed to model the total distortion of 
parallel video transmission over multiple 
wireless access networks. jointcongestion 
control and data distribution scheme is 
introduced to minimize the total distortion 
based on online quality evaluation and 
Markov decisionprocess (MDP).CMT-CA 
achieves the same video quality of the 
reference schemesin terms of video peak 
signal-to-noise ratio (PSNR), end-to-end 
delay, and goodput. with 20 
percentbandwidth conservation. 
 

III. Experimental setup 

In this section video has been transferred 
using different techniques for the evaluation 
parameters in heterogeneous wireless 
network.  
 

 
Figure 1: Video transmission over 
heterogeneous wireless network. 

 

As shown in this above figure, thus the 
video is encoded and pass through the  
CMT, CMT-QA, CMT-DA,CMT-CA and 
finally decoded to the receiver. When 

compared with other reference 
schemes,theCMT-CA outperforms in terms 
of video throughput, end to end delay, 
packet loss, jitter over the heterogeneous 
platform. The objective of the experiments 
was to evaluate mobile video streaming 
based on MPEG-2 and MPEG-4/AVC 
forheterogeneous wireless networks.  
 

IV. Performance evaluation  

a. Throughput 

Throughput is defined as the average rate of 
data packetssuccessfully received at the 
mobile host, measured inkilobytes per 
second. Throughput evaluation has been 
done with different techniques which shown 
in figure 2. 
 

 
 

Figure 2. Throughput measurementin 
heterogeneous wireless network 

 
The above figure infers that higher 
throughput is desired for better perceived 
visual quality of the user which is greatly 
achieved by CMT-CA technique when it is 
compared with others. 
 

b. End-to-end delay 

In real-time applications like video 
streaming, boundeddelays are required for 
the decoder at the receiving host todecode 
the packets in a timely manner. Late arrivals 
willbe out of use and discarded, which will 
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lead to adowngrade of quality and waste of 
resources. In this survey end to end delay 
has been measured over video streaming 
server to mobile host. The comparison result 
is shown in figure 3. 
 

 
Figure 3. End to end delay in heterogeneous 

wireless network 
 
The above figure 3 clearly shows that the 
CMT – CA technique is outperforming 
significantly in terms of end to end delay. 
 

 

V. CONCLUSION  

This survey provides various aspects of 
research issues involved in video streaming 
over Heterogeneous Wireless Networks and 
several techniques are addressed to 
overcome the challenges. Comparison 
results are provided for the recent video 
streaming techniques. But there are still 
many unresolved issues that should be taken 
up by future demands. Heterogeneous 
Wireless Network (HWN) has possessed a 
lot of research opportunities at various 
segments of wireless communication 
particularly in Video Streaming that provide 
us effective video delivery. Recently 
researchers in the heterogeneous wireless 
network domain concentrates on quality of 
services, frame lost, security, Bandwidth, 
Handover delay, energy constraints and so 
many things are being approached at 

integrated manner for providing effective 
video communication. However, the 
fundamental objective of Heterogeneous 
network operator is to provide effective 
communication with all users. 
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