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Abstract 
 

 

Video content as one of the key features of future Internet services should be made ubiquitously available to users. 

Moreover,  this  should  be  done  in  a  timely  fashion  and  with  adequate  support  for  Quality  of  Service 

(QoS).Although providing the required coverage for ubiquitous video services, wireless networks, however, pose 

many challenges especially for QoS-sensitive video streaming due to their inadequate or varying capacity. In this 

article,we propose a cross-layer video adaptation solution, which may be used for optimizing network resource 

consumption and user experienced quality of video streaming in wireless networks; thus improving the availability 

of video services to mobile users. Our solution utilizes the flexibility of the Scalable Video Coding (SVC) 

technology and combines fast and fair Medium Access Control (MAC) layer packet scheduling with long-term 

application layer adaptation. The proposed solution both improves the usage of network resources by dropping 

video data basedon its priority when the network is congested but also reduces efficiently the number of useless 

packet transfers in a congested network. We evaluate our solution with a simulation study under varying network 

congestion conditions. We find that already application layer adaptation gains over 60% less base layer losses, 

momentous for SVC video decodability and quality, than in the case without any adaptation. When our MAC layer 

scheduling is enabled, nearly a zero loss situation with respect to packet losses carrying base layers can be 

attained, resulting in peak-signal-to-noise ratio values very close to the original. 

 

Index Ter ms—SVC, adaptation, TCP friendly rate control, MAC layer scheduling, IEEE 802.11e 

 

1 Introduction 
 

The  mobile  radio  channel  exhibits  fast-changing channel characteristics. The Signal to Interference and 

Noise Ratio (SINR) can vary significantly as the users move to different locations due to fading, shadowing and 

interference. These variations,   coupled with   other   factors   such   as   varying   traffic   load   and   priority 

assignments in the cell, often significantly restrict the quality. The stringent QoS can only be maintained if the 

required bitrates and delays  are  not  too  challenging. Mobile networks such  as  HSPA, WiMAX  and  LTE 

are likely  to  be  able  to  provide  guaranteed throughput to the streaming users if system load is low. However, 

this generally  comes  at  the  expense  of  wasting  large  amount  of radio  resources  in  bad  channel  situation  

to maintain the guaranteed service quality, implying that fewer users are admitted 
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Over the past decade, increasingly more traffic is accounted by video streaming and downloading. In particular, 

video streaming services over mobile networks have become prevalent over the past few years. While the video 

streaming is  not  so  challenging in  wired  networks, mobile  networks have  been  suffering from  video  

traffic transmissions over scarce bandwidth of wireless links. Despite network operators’ desperate efforts to 

enhance the wireless link bandwidth (e.g., 3G and LTE), soaring video traffic demands from mobile users are 

rapidly overwhelming the wireless link capacity.While receiving video streaming traffic via 3G/4G mobile 

networks, mobile users often suffer from long buffering time and intermittent disruptions due to the limited 

bandwidth and link condition fluctuation caused by multi-path fading and user mobility. Thus, it is crucial to 

improve the service quality of mobile video streaming while using the networking and computing resources 

efficiently . 
 

 

2. Existing System 
 

 

However most of the proposals seeking to jointly utilize the video scalability and adaptability rely on the active 

control on the server side. That is, every mobile user needs to individually report the transmission status (e.g., 

packet loss, delay and signal quality) periodically to the server, which predicts the available bandwidth for each 

user. Thus the problem is that the server should take over the substantial processing overhead, as the number of 

users increases. Recently social network services (SNSs) have been increasingly popular. There have been 

proposals to improve the quality of content delivery using SNSs. In SNSs, users may share, comment or re-post 

videos among friends and members in the same group, which implies a user may watch a video that her friends 

have recommended . Users in SNSs can also follow famous and popular users based on their interests (e.g., an 

official facebook or twitter account that shares the newest pop music videos), which is likely to be watched by its 

followers. 

 
The rest of the paper is organized as follows. We first introduce related work in SectionII, and explain 

the AMES-Cloud framework in Section III. The adaptive video streaming service and the efficient social video 

sharing will be detailed in Sections IV and V, respectively. Then the operations of AMES-Cloud is illustrated in 

Section VI. Finally, we evaluate the prototype implementation in Section VII, and conclude the paper in Section 

VIII.The remainder  of  the  paper  is  organized  as  follows.  Section  2 provides  an  overview  of  the  SVC  

extension  to H.264/AVC.  A brief introduction on the TFRC is provided in Section 3. Section 4 covers  the  

emulator  for  the LTE mobile network along with the TFRC component, the SVC client/server application, the 

test SVC stream and the adaptation strategy used in the simulations. Section 5 presents simulation results. Finally 

conclusion and future work are covered in Section . 

 

4 Related Works 
 

In the adaptive streaming, the video traffic rate is adjusted on the fly so that a user can experience the maximum 

possible video quality based on his or her link’s time-varying bandwidth capacity. There are mainly two types of 

adaptive streaming techniques, depending on whether the adaptivity is controlled by the client or the server. The 

Microsoft’s Smooth Streaming is a live adaptive streaming service which can switch among different bit rate segments 

encoded with configurable bit rates and video resolutions at servers, while clients dynamically request videos based 

on local monitoring of link quality. Adobe and Apple also developed client-side HTTP adaptive live streaming 

solutions operating in the similar manner. There are also some similar adaptive streaming services where servers 
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controls the adaptive transmission of video segments, for example, the Quavlive Adaptive Streaming. However, most 

of these solutions maintain multiple copies of the video content with different bit rates, which brings huge burden of 

storage on the server. 

 

5. Proposed System 
 

Specialized for each mobile user, a sub-video cloud (subVC) is created dynamically if there is any video 

streaming demand from the user. The sub-VC has a sub video base (subVB), which stores the recently fetched 

video segments. Note that the video deliveries among the subVCs and the VC in most cases are actually not 

“copy”, but just “link” operations on the same file eternally within the cloud data center . There is also encoding 

function in subVC (actually a smaller-scale encoder instance of the encoder in VC), and if the mobile user 

demands a new video, which is not in the subVB or the VB in VC, the subVC will fetch, encode and transfer the 

video. During video streaming, mobile users will always report link conditions to their corresponding subVCs, and 

then the subVCs offer adaptive video streams. Note that each mobile device also has a temporary caching storage, 

which is called local video base (localVB), and is used for buffering and prefetching. By using SVC encoding 

techniques, the server doesn’t need to concern the client side or the link quality. Even some packets are lost, the 

client still can decode the video and display. But this is still not bandwidth-efficient due to the unnecessary 

packet loss. So it is necessary to control the SVC-based video streaming at the server side with the rate adaptation 

method to efficiently utilize the bandwidth. 

 
Ȁimilar to studies in , we define different strength levels for those social activities to indicate the probability that 

the video shared by one user may be watched by the receivers of the one’s sharing activities, which is called a 

“hitting probability”, so that subVCs can carry out effective background prefetching at subVB and even localVB. 

Because after a video sharing activity, there may be a certain delay that the recipient gets to know the sharing, 

and initiates to watch [38]. Therefore the prefetching in prior will not impact the users at most cases. Instead, a 

user can click to see without any buffering delay as the beginning part or even the whole video is already 

prefetched at the localVB. The amount of prefetched segments is mainly determined by the strength of the social 

activities. And the prefetching from VC to subVC only refers to the “linking” action, so there is only file locating 

and linking operations with tiny delays; the prefetching from subVC to localVB also depends on the strength of 

the social activities, but will also consider the wireless link status. 

 

In  SVC,  a  combination of  the  three  lowest  scalability is  called  the  Base  Layer  (BL)  while  the  enhanced 

combinations are called Enhancement Layers (ELs). To this regard, if BL is guaranteed to be delivered, while 

more ELs can be also obtained when the link can afford, a better video quality can be expected. 

 

By using SVC encoding techniques, the server doesn’t need to concern the client side or the link quality. Even 

some packets are lost, the client still can decode the video and display. But this is still not bandwidth-efficient due 

to the unnecessary packet loss. So it is necessary to control the SVC-based video streaming at the server side with 

the rate adaptation method to efficiently utilize the bandwidth. 
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6 Conclusions 

 

Link quality based on the Scalable Video Coding technique. Also AMES-Cloud can further seek to provide “non- 

buffering” experience of video streaming by background pushing functions among the VB, subVBs and localVB of 

mobile users. We evaluated the AMES-Cloud by prototype implementation and shows that the cloud computing 

technique brings significant improvement on the adaptivity of the mobile streaming. 

 

 

 

 

In  this  work,  we  have  shown  that  video  streaming  in mobile networks can greatly benefit from using the 

adaptation capability of the SVC codec in conjunction with TFRC. The bit rate of the stream can be dynamically 

adapted  to   the   changing  channel conditions  which  greatly improves  all   performance  indicators such as 

interruption time, loss rate, delay and buffer requirements. This also implies that more users could be admitted to 

the cell and it would still be able to guarantee certain service qualities. This is especially true in  loaded situation 

where there are not enough radio resources to  combat bad reception quality in  order to maintain guaranteed 

throughput to some users. 
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