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ABSTRACT 
 

Streaming videos over wireless networks suffers from low video quality due to network ability limitations. 

The quality of the channel and the characteristics of source play the major role in transmitting video 

stream over mobile environments. On failure of wireless video transmission, retransmission method was 

employed to improve the reliability of wireless link. However, retransmission of video leads to significant 

impact on energy consumption and bounded average waiting time is also increased. The longer waiting 

time on retransmission results in buffer starvation. Therefore, it is desirable to reduce the variable bit rate 

of transmitted video signal and increase the stability level when buffer starvation is occurs. In order to 

overcome such limitation, a technique named Response based Stabilization Analysis (RSA) using 

Distributed Optimality Bit Rate Allocation (RSA-DOBRA) is proposed in this paper. Initially, video stream 

is segregated into frames of different classes (i.e., size). Each frame is transmitted based on the variable bit 

rate response using Optimal Quantization process. Secondly, Linear Lyapunov Functions is employed with 

RSA to prove the stability of different bit rates on wireless video streaming. The application of Linear 

Lyapunov Function maintains the stability level of bit rate on different class of frame transmission on 

wireless link. Finally, Distributed Optimality Bit Rate Allocation uses the time slicing procedure to reduce 

the bounded average waiting time. RSA performs the time slicing based on multiplexed wireless video 

transmission on variable bit rate to avoid buffer starvation. RSA at the final stage reduces the energy 

consumption by improving the reliability of wireless link. Experiment is conducted on factors such as 

buffered starvation rate, waiting time on video frame transmission, and energy consumption rate. 
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 1.INTRODUCTION 
 

Rapid development in wireless mobile networks is intensifying the desire that services 

conventionally available in wire-line networks, including audio, video, are also made available to 

wireless mobile users. However, several important issues, such as variable bit rate, are unique to 

wireless mobile networks and justify notable attention. Mobile Multimedia Streaming Techniques 

(MMST) [1], impact of energy consumption was analyzed using power saving mechanisms. 

Traffic aware QoS (T-QoS) [2] was designed to address the aspects related to the quality of 

service measures which improved the throughput being measured at traffic delay. Burst 

Scheduling Procedure (BSP) [3] introduced the concept of base station that constructed a 

schedule for transmission for different TV channels. However, in all the above methods, the 
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retransmission of video resulted in significant impact on energy consumption and bounded 

average waiting time adversely affecting the buffer starvation.  
 

With the advance swift in the mobile video stream traffic and heavier design and deployment of 

Base Stations has resulted in the efficient design of networks in an imperative manner. Prediction 

Green Streaming (PGS) [4] optimization method was designed to yield significant amount of 

energy savings using Mixed Integer Linear Program (MILP). Based on the estimation of 

capacities, a Buffer-based approach [5] was designed to improve the delivery rate of video. Two 

buffering architectures were designed in [6] to address the issues related to Quality of Service. 

The method not only improved the throughput but also significantly reduced the contention level. 

However heterogeneous data remained unaddressed.  
 

With the inception of mobile hand-held devices the profusion of advances established in 

computers and the design of network systems with high speed have resulted to surge of video 

streaming. A Network Bandwidth Switcher (NBS) [7] introduced a feedback fuzzy controller to 

address different stream videos ranging from low to high quality video streams. However, the 

quality of content over Internet remained unaddressed. Many recent research works have focused 

on the vital role played by quality-of-experience (QoE) in Internet video frames.  
 

For efficient delivery of videos a novel mechanism was designed in [8] to measure QoE and 

energy consumption were analyzed which resulted in optimal playback buffer configurations. A 

live streaming system called LAYSTREAM [9] was designed to address issues related to 

management of membership, construction of topology and effective transmission of video 

packets. Adaptive Streaming (AS) [10] algorithms were designed for delivering of good quality 

video files through Internet using in network resource management framework.  
 

In this work, focus is made on Response based Stabilization Analysis (RSA) using Distributed 

Optimality Bit Rate Allocation (RSA) to reduce variable bit rate of transmitted video signal and 

increase stability level when buffer starvation occurs. The contributions of RSA method include 

the following: 
 

1. To reduce the variable bit rate of transmitted video signal and increase the stability level 

when buffer starvation occurs with the aid of Response based Stabilization Analysis 

(RSA) using Distributed Optimality Bit Rate Allocation. 

2. To maintain and prove the stability level of different bit rates on wireless video 

streaming using Linear Lyapunov Functions with RSA.  

3. To reduce the bounded average waiting time using Distributed Optimality Bit Rate 

Allocation with the aid of time slicing procedure.  

4. To avoid buffer starvation by performing time slicing based on multiplexed wireless 

video transmission on variable bit rate. 

5. To reduce the energy consumption by improving the reliability of wireless link. 
 

The structure of this paper is as follows. In Section 1, the basic problems related to video 

streaming in mobile networks are described. Section 2 demonstrates the related work. In Section 

3, an overall framework of Response based Stabilization Analysis (RSA) using Distributed 

Optimality Bit Rate Allocation (RSA) method is presented. Section 4 describes the experimental 

setup. Section 5 provides an outline implementation results with parametric factors and present 

the resultant graph forms with the help of table and graph values. Finally, Section 6 concludes the 

work.  
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2.RELATED WORKS 

 
As the growth of wireless mobile networks outperforms that of mobile networks, adaptive video 

streaming has become the need of the hour to match changing network conditions. An in network 

resource management framework [11] was designed to obtain a balance between resource 

allocation and quality of experience. But with varying scheduling the framework did not provide 

optimality in resource allocation. An adaptive video streaming [12] to address the issues related 

to scheduling was introduced that not only addressed with variable bit rate but also for differing 

topology. However based on the client’s need scheduling of video streams became complicated. 

A client rate adaptation algorithm was designed in [13] for HTTP-based Adaptive Streaming 

(HAS). A Network Utilization Maximization (NUM) [14] formulation was introduced to address 

the issues related to pre-buffering and re-buffering.  

 

The most important technical issues to be addressed over Internet are the requirement of 

addressing the recent updation in network conditions. With the changing network conditions, 

there arises higher packet loss and making the delay in packets to fluctuate a lot. The problem of 

coding rate control was addressed in [15] using leaky bucket model. An approach called as 

Content-Aware Distortion Fair (CADF) [16] was designed to minimize the computation and 

communication overhead while sending video frames. However, quality of experience remained 

unaddressed. Model based predictive control [17] was structured with the main objective of 

delivering good quality of video over Internet. But bandwidth stability remained an open issue to 

be addressed.  

 

One of the most important factors to be considered during HTTP streaming is the determination 

of availability of resource the demand for the same. In [18], bit rate estimation with bandwidth 

stability was addressed for the estimation of throughput. Fair-share bandwidth was introduced in 

[19] for minimizing the instability in the selection of video bit rate using an algorithm called 

PANDA. However, the quality of transmission gets affected with variable video bit rate. To 

address this issue, Adaptive Opportunistic Network Coding (AONC) [20] was designed to not 

only improving the transmission quality of video being sent on Internet but also the bandwidth 

and energy resources utilized.  

 

A dynamic routing algorithm called as Mobility Assisted Dynamic Routing (MADR) was 

presented in [21] for the mobile wireless sensor networking system in which both the base station 

and the sensor nodes are in moving condition. MADR algorithm was designed to improve the 

throughput and to reduce the energy consumption in mobile wireless sensor networking system. 

Cycle-Based Minimum-Cost Domain-Disjoint Paths Algorithm was developed in [22] where 

spanning tree and balanced tree were employed to reduce bandwidth overhead, delivery delay and 

to increase throughput and packet delivery ratio. Matrix Based Bit Jumbling Technique (MBBJT) 

was designed in [23] that take the plain text (i.e. the input file) as a binary bit stream with finite 

number bits and ensure high security in message transmission of any form and is appropriate for 

any sort of file transfer 
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3.VARIABLE BIT RATE VIDEO STREAMS STABILIZATION ON WIRELESS 

MOBILE NETWORK 
 
The primary goal of wireless video transmission in our proposed work is to optimize the video 

quality with effective throughput level on the channel. The performance of source channel in 

wireless network is monitored using Optimal Quantization Procedure. The Response based 

Stabilization Analysis (RSA) using Distributed Optimality Bit Rate Allocation Algorithm 

contains both the source point and destination point while transmitting the video packets. Video 

streaming at the source point is linked to wireless router and variable bit rates are administered. 

The variable bit rate at the source point produce better quality of video rate with limited bounded 

waiting time using RSA method. Video Streaming on wireless mobile network using RSA is 

depicted in Figure 1. 
 

 

Figure1: Video Streaming on the Wireless Mobile Network 

 

Figure 1 depicts the video streaming on wireless mobile network. The wireless mobile network 

based video transmission stream path is described in Figure 1. The stream involves packet 

delivery of frames sequentially on wireless link. RSA helps to transmit the packet with high 

quality rate from sending end to the destination end. In return, the response is produced from the 

destination to source point that indicates the acknowledgement of effective quality video being 

transmitted. The main aim of the RSA system is to design a wireless system for quality and 

stabilized bit rate video transmission. The architecture diagram of Response based Stabilization 

Analysis (RSA) is depicted in Figure 2. 
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Figure 2 Architecture Diagram of Successful Video Transmission in Wireless Mobile Network Using 

Response based Stabilization Analysis 

 

The transmission of video stream frames of different classes over wireless mobile network is 

illustrated in Figure 2 using Response Stabilization Analysis method. The wireless video 

streaming uses the NS2 simulator tool to collect all the segregated frames and perform high 

quality achievable video transmission. Video transmission through variable bit rate in wireless 

network produce better quality and an optimization quantization process is carried out to reduce 

the bounded waiting time.   

 

Source node is the starting point in wireless video streaming that transmit the frames to the other 

end of the communication (i.e., destination end). The larger the wireless network structure the 

higher the video packets transmitted to different users (i.e., nodes). The quality of RSA is clearly 

monitored using the optimization Quantization process with Linear Lyapunov Functions. The 

function clearly stabilizes the bit rate on transmitting each frame from source to destination with 

minimal bounded waiting time. The stabilization is analyzed by the response function obtained 

from the receiver side. The RSA uses Distributed Optimality Bit Rate Allocation Algorithm that 

establishes the relative simplicity and improve the combined overall quality of the video with 

minimal energy level. 
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3.1.Optimal Quantization Process  
 

The initial design considerations of RSA-DOBRA include the segregation of video frames of 

different classes based on the variable bit rate using Optimal Quantization process. In this section, 

the design of Optimal Quantization process is discussed with the aid of mathematical formulation. 

The RSA method considers the wireless video streaming system to deliver the data frames 

between the mobile users via Access Point (AP). Using Optimal Quantization process, the 

transmitted video is encoded using scalable quantization technique. Scalable Quantization 

segregates the different size video streams into a set of countable size of the smaller set to 

improve the throughput rate. The throughput level � using RSA method is the ratio of video 

stream size �����	�	
���
���divided by the time ���� taken to complete one transmission 

between source and destination.  

 

� = 	 �����	����������

����
       (1) 

 

Let us consider a scenario that performs Scalar Quantization for RSA groups and rounds all the 

smaller set of video frames expressed as given below, 

 

�� !" = 	�#	���$	%� &"'. ∆[+
∆
+ -

.
]             (2) 

 

Scalar Quantization �� over ‘!’ frames from video stream is optimally quantized with signum 

quantized function using RSA method. The signum quantized function (� !") is a function used 

to round up the smaller set of video frame values consisting of ‘∆’. The Optimal Quantization 

process in RSA with variable bit rate monitors the channel state and also the buffer occupancy 

level. The bit rate stream value allotted to maintain the stability level is assigned as′∆′. The 

property of RSA optimized quantization is that it has a countable set of stabilized bit rate value to 

improve the video quality rate on wireless mobile network. 

 

The optimal quantization step with scalar factor is relatively simple that shows the rounding 

operation with lesser buffer starvation rate. The buffered starvation occurs when the transmission 

of the video frames fails to transmit to the destination through the intermediate points. The 

buffered starvation rate	0�1 using RSA method is the summation of the frame combined 

!- +	!. + ⋯	!3based on the variable bit rate	�01 given as 

 

0�1 = �01	 !- +	!. + ⋯	!3"       (3) 

 

In RSA method, retransmission of the video frames is carried out by achieving the minimal 

starvation rate frame structure through the quantization activities. The source point performs the 

forward quantization for developing the effective wireless video transmission communication 

channel of different bit rates.  The stability of different bits rates can be improved by Linear 

Lyapunov Functions which is discussed in the next section.  

 



International Journal of Advanced Information Technology (IJAIT) Vol. 6, No.2/3, June 2016 

7 

 

3.2.Linear Lyapunov Functions 

 
Once the segregation of video frames is performed efficiently for different classes using optimal 

quantization process, Linear Lyapunov Functions is employed with RSA to prove the stability of 

different bit rates on wireless video streaming. With this, the application of Linear Lyapunov 

Function maintains the stability level of bit rate on different class of frame transmission on 

wireless link. 

 

For effective stabilization of bit rate on wireless video transmission, scalar quantization is used 

with Linear Lyapunov functions. The concept behind the Linear Lyapunov functions is that it 

extracts the positive values to stabilize the bit rates with higher response acknowledgment. The 

response are clearly obtained from the destination side and Linear Lyapunov functions is 

formularized as, 

 

44& = & !" ≥ 0          (4) 

 

From (4), the function & !"takes the positive values for maintaining the stability rate on variable 

bit rate video transmission. The stabilization of the bit rate with the locally positive definite 

derivative is defined as,  

 

44& = & !" ≥ 0		∀	 !	 ∈ 9"         (5) 

 

The function denotes the video frames ‘!’ within the same stability of the channel bit rate 

whereas the ‘9’ denotes the neighborhood nodes, the frame (i.e., packets) transmitted in the 

wireless network with stabilized bit rate. The Linear Lyapunov functions on localized mobile 

network nodes are described as,  

 

44& = & !" ≥ 0		∀	 ! ∈ 9	[:91]"        (6) 

 

The Linear Lyapunov Function (44&) on localized wireless video transmission network denotes 

the packet transfer for specified network zone structure. The frames transmitted from the source 

point are collected and transmitted to the neighboring ‘9’ nodes within the mobile network zone 

‘1’. In the similarly manner, the overall packet transfer within the localized wireless network 

structure is carried out through (6). The Linear Lyapunov functions on globalized mobile network 

nodes are described as,  

 

44& = & !" ≥ 0		∀	 !	 ∈ 9	[:91,:92… .:9?]"      (7) 

 

The globalized procedure in wireless video stream using Linear Lyapunov functions maintains 

the stability level of variable bit rate. The transfer of frames through the AP link to different 

network structure zone and finally reaches the destination point with optimal stabilized analysis 

bit rate. Once the stability of bit rates for different classes are achieved, the bounded average 
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waiting time is reduced using the Distributed Optimality Bit Rate Allocations which is described 

in the next section. 

 

3.3.Distributed Optimality Bit Rate Allocation  

  

Finally, RSA uses Distributed Optimality Bit Rate Allocation with the aid of time slicing 

procedure to minimize the bounded average waiting time. Also RSA also buffer 

starvation by performing time slicing based on multiplexed wireless video transmission 

on variable bit rate. The Waiting Time on video transmission @�A����	���3
��

��3	using 

RSA method represents the time taken to perform the frame distribution consisting of 

frames!-,!.,…,!3as given below. It is measured in terms of milliseconds (ms). 

 

@�A����	���3
��

��3	 = 	����	 !- +	!. +	…+	!3"     (8) 

 

In order to reduce the energy level and waiting time using RSA method, the distributed frames 

based on variable bit rate are allocated together on the receiving end. The allocation of bits 

includes the set of different frame classes in order to produce the optimality result. RSA method 

combines all the frames of the video stream and reduces the starvation with the aid of Distributed 

Optimality Bit Rate Allocation in wireless network. The Time Slicing procedure employed in 

RSA method is briefly described in section 3.3.1. 

 

3.3.1.Time Slicing Procedure 

 

The energy consumption and the bounded waiting time are reduced in the proposed work 

by applying time slicing procedure. At the same time, the RSA method also performs the 

time slicing procedure based on multiplexed wireless video transmission on variable bit 

rate to avoid the starvation on buffer space. The amount of energy consumed to transmit 

video of packet n of size B ?" bits at a rate of � ?" bits/s using RSA method on buffer 

space B is given as follows 

 

C ?" = 	∑03,E, %� ?"'      (9) 

 

Where 03,E denotes the n packet of video transmission with a variable bit rate based on $ 
multiplexed blocks.  Time Slicing is represented is Figure 3. 
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Frame Combined based on Variable Bit rate 

 

 

Figure3.Time Slicing Procedure 

 

With the help of Time Slicing procedure, the segregated frames of the video stream are combined 

with minimal bounded waiting time. The combining of the frames reduces the energy level 

through multiplexing. 
 

3.3.2.Algorithm Procedure 
 

Distributed Optimality Bit Rate Allocation (DOBRA) solves the problem of the bounded waiting 

time on allocating the bits of different classes. RSA method aims at stabilizing the target bit rate 

by optimally allocating bits of various classes. The algorithmic procedure is described as follows,  
 

Input: Wireless Video Streaming with Variable Bit rate on Source ‘S’ and 

Destination ‘D’ 

Output: Stabilized Analysis of the rate on different classes 

Step 1: Optimal Quantization Process with Scalar Quantization 

Step 2: Distribute variable bit rate frames using the Linear Lyapunov functions 

  Step 2.1: Observe stability of the channel bit rate with ‘N’ neighboring nodes 

  Step 2.2: Apply Linear Lyapunov functions on localized mobile network nodes 

  Step 2.3: Compute Linear Lyapunov functions on globalized mobile network 

nodes  

Step 3: Distributed bits are allocated based on the time slicing on wireless network 

Step 4: Time slicing reduces waiting time and energy level which initially start 

with zero bits allocated for all classes in RSA 

f1 f2 f3 f4 ….. fn 

f1 

f2 

f3 

fn ..… 
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The distributed optimality bit is allocated to stabilize the variable bit rate using scalar 

quantization. The rounding up of smaller video frame values improves the quality rate on the 

receiving side of wireless network. The Linear Lyapunov functions adopted in RSA method 

improves both the localized and globalized video transferring with stable bit rate. Finally the 

distributed bit rate is allocated with optimal result of bounded waiting time and energy level. 

 

4.EXPERIMENTAL EVALUATION  

 
Response based Stabilization Analysis (RSA) using Distributed Optimality Bit Rate Allocation 

Algorithm is briefly explained using NS2 simulator. The simulation is carried out over the field 

area of size 1000m x 1000m. For the purpose of experimentation, NS2 simulation takes 50 nodes 

that are used for video transmission between source and destination with high quality rate. The 

video frames (i.e.,) packets are continuously transmitted in the wireless network on variable bit 

(i.e., speed) rate. The network uses DSR routing protocol to perform experiment on randomly 

moving frames to the destination side. The mobile nodes move at the random speed of 30 m/s 

with an average pause of 0.01s. 
 

Random Way Point (RWM) model is chosen to easily shift the video streams at a randomly 

chosen location. The randomly selected location with a different velocity offers predefined speed 

whereas the random progression is variable during the simulation period. RSA using Distributed 

Optimality Bit Rate Allocation Algorithm is compared against the existing Mobile Multimedia 

Streaming Techniques (MMST) [1], Traffic-aware QoS (T-QoS) [2] and Burst Scheduling 

Procedure (BSP) [3] in mobile TV networks and Mobility Assisted Dynamic Routing (MADR) 

algorithm [21]. Experiment is conducted on factors such as transmission rate, buffered starvation 

rate, waiting time on video frame transmission, throughput level. 

 

5.RESULTS AND DISCUSSIONS ON RSA 
 

To assess the performance of RSA method and comparison is made with existing methods 

namely, Mobile Multimedia Streaming Techniques (MMST) [1], Traffic-aware QoS (T-QoS) [2] 

and Burst Scheduling Procedure (BSP) [3] and Mobility Assisted Dynamic Routing (MADR) 

algorithm [21,] all five methods were implemented using the NS2 software. The underlying ad 

hoc routing protocol chosen was DSDV, which is suitable for DOBRA. 

 

The results on RSA are investigated with the small stage information which is obtained from 

experimental work. A video frame comprises of many video stream size with differing video 

frame rate with CPU core equivalent to 500, 1000 and 1500 Microprocessor. 4GB RAM is used 

for the experimental work and 1 TB of storage of single domain information. The proposed RSA 

is compared against the existing Mobile Multimedia Streaming Techniques (MMST) [1], 

Traffic-aware QoS (T-QoS) [2], Burst Scheduling Procedure (BSP) [3], Mobility 

Assisted Dynamic Routing (MADR) algorithm [21]. The RSA method conducts 

experimental work on factors such as buffered starvation rate, waiting time on video 

frame transmission, throughput level.  
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Table 3.2.Tabulation for Buffered Starvation Rate with varied sizes of video streams 

Video 

Stream 

Size 

(Kbps) 

Buffered Starvation Rate (%) 

Proposed 

RSA 

Existing 

MMST 

Existing T-

QoS 

Existing 

MADR 
Existing 

BSP 

30 32.35 37.45 40.47 
 

42.29 45.47 

60 35.75 40.85 43.87 
 

45.36 48.87 

90 38.35 43.45 46.47 
 

48.21 51.47 

120 41.25 46.35 48.36 
 

50.54 53.36 

150 42.58 47.68 50.70 
 

53.65 56.70 

180 40.45 45.55 48.57 
 

51.67 53.57 

210 43.25 48.35 51.39 
 

54.87 61.39 

 

 

Table 1 shows the buffered starvation rate produced for the different video stream. In addition, 

the buffered starvation rate produced for different video stream sizes is compared with four other 

methods, MMST [1], T-QoS [2], BSP [3], and MADR [21] respectively. From the values 

tabulated we can see that we have seven different instances considered for conducting the 

experiments using NS2 simulator.  

 

To estimate the buffered starvation rate per nodes (i.e., per packet), the frames are combined and 

the summation of the frames are performed based on the variable bit rate (3). The main packet 

types involved in measuring the average buffered starvation rate are shown in Table 1. The 

bandwidth and the transmission range were assumed to be 3 Mbps and 500 m, respectively, while 

the field area was selected to be of size set up to 1000m * 1000 m. The nodes were randomly 

distributed over the field area using random way point model. The minimum and maximum 

speeds of the nodes (i.e., packets) are set to be 10 and 30 m/s, respectively, and the average pause 

time to 0.01 seconds.  
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Figure 4.Impact of Buffered Starvation Rate on video differing video streams 

 

Figure 4 illustrates the impact of changes in the buffered starvation rate on different video stream 

sizes. As illustrated in this graph, this buffered starvation rate increases linearly with the increase 

of video stream size. The increase in buffered starvation rate is justified since more source nodes 

with different video stream sizes will be sending their packets, and these requests must be 

forwarded to destination nodes, which will increase the buffered starvation rate on each node and, 

consequently, on the entire network.  

 

The reason behind the improvement of buffered starvation rate is observed to be better by 

performing time slicing based on multiplexed wireless video transmission on variable bit rate. 

The lesser buffer starvation rate is achieved through the quantization activities with scalar factor 

that shows rounding operation with lesser buffer starvation rate by 13 % and 21 % better than 

MMST [1] and T-QoS [2] respectively. With the application of Scalable Quantization that uses 

Optimal Quantization process to segregate different size video streams into countable size of 

smaller set results in the minimized buffered starvation rate by 35 % as compared to BSP [3] and 

27% as compared to MADR [21] respectively .  
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Table 2.Tabulation for waiting time on Video Frame Transmission with video stream sizes measured in the 

range of 30 Kbps and 210 Kbps 

 

Video 

Stream 

Size 

(Kbps) 

 

Waiting time on Video Frame Transmission (ms) 

Proposed 

RSA 

Existing 

MMST 

Existing 

  T-QoS 

Existing 

MADR 

Existing 

BSP 

30 25 30 31 
 

34 

36 

60 38 43 45 
 

47 

49 

90 31 36 37 
 

39 

42 

120 34 39 42 
 

44 

46 

150 32 37 39 
 

41 

44 

180 36 41 43 
 

45 

47 

210 41 46 48 
 

50 

53 

 

 

Results for the video frames of different video stream size (i.e.,) seven different packets are given 

in Table 2. The waiting time for each video stream size is observed and in a similar manner, 

comparison is made with other methods to obtain the waiting time. The waiting time is observed 

to be linearly increased till the video stream size is 120 Kbps. But for higher video stream sizes, 

the waiting time observed is not linear.  

 

In order to observe the waiting time required for achieving 75 percent confidence level, s scenario 

with default parameters value of seven times was run. For each simulation run, the frame 

distribution rate and the time taken to obtain the frame distribution rate was changed. The waiting 

time on video frame transmission rate was computed starting from a video stream size with f = 30 

Kbps and f = 210 Kbps. As a result, the result of each scenario was computed with an average of 

seven simulation runs.  
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Figure 5 Impact of waiting time on Video Frame Transmission on video differing video streams 

 

Figure 5 compares the average waiting time on video frame transmission of RSA method to that 

of MMST, T-QoS, BSP and MADR for the same scenarios discussed above. In all scenarios, the 

RSA method clearly outperforms all three systems. As illustrated in the graphs, the waiting time 

on video frame transmission follows a decreasing trend until packets start moving after 62 Kbps 

from the start of the simulation. It can be observed that at increasing video stream size, the 

waiting time of RSA method and four other methods increases. Moreover, RSA method performs 

better than state-of-the-art works [1] [2] [3] [21] that show that it is consistent with the results. 

The waiting time on video frame transmission and energy level is reduced using Distributed 

Optimality Bit Rate Allocation with the aid of time slicing procedure. With the aid of Time 

Slicing procedure, the segregated frames of the video stream are combined based on variable bit 

rate that helps in minimizing the energy level consumption through multiplexing.  This is because 

the frame distribution is performed based on variable bit rate that are allocated together at the 

receiving end to produce the optimality results. This result in the minimization of waiting time on 

video frame transmission by 15 %, 21 %, 34% and 27% when compared to MMST [1], T-QoS 

[2], BSP [3], and MADR [21] respectively.  
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Table 3.Tabulation for Throughput Level with respect to video frame rate 

Video 

Frame 

Rate 

(fps) 

 

Throughput Level (Bytes/S) 

Proposed 

RSA 

Existing 

MMST 

Existing  T-

QoS 

Existing 

MADR 
Existing 

BSP 

12 0.50 0.45 0.43 
 

0.41 

 

0.39 

15 0.65 0.60 0.58 
 

0.56 

 

0.54 

18 0.71 0.66 0.64 
 

0.62 

 

0.6 

21 0.74 0.69 0.67 
 

0.65 

 

0.63 

24 0.72 0.67 0.65 
 

0.63 

 

0.61 

27 0.77 0.72 0.70 
 

0.68 

 

0.66 

30 0.80 0.75 0.73 
 

0.71 

 

0.69 

 

Seven combinations of video transmission between source and destination with varied video 

frame rate in terms of frames per second, which can be allowed selectively to each source node 

and send to the other end is tabulated in Table 3. There are trade-offs between throughput level 

and video frame rate, depending on the random speed of the mobile nodes. Table 2 shows the 

combination of modulations of throughput level of our method RSA and comparison made with 

four other methods.  
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Figure 6.Impact of Throughput Level on video differing video frames 

 

Figure 6 shows the behavior of the throughput level in response to varying video frame rate 

which was varied between 12 fps and 42 fps.  The average throughput level of the four methods 

increases with increasing video frame rate because more packets are sent between the sender and 

receiver nodes. The throughput level of RSA increases with increasing video frame rate up to 15 

fps, where it starts increasing again at 24 fps. At low video frame rates, RSA method has high 

throughput level than MMST, T-QoS, BSP and MADR but the situation is reversed starting from 

a video frame rate of 30 fps, where RSA method starts to perform better. Finally, Figure 6 shows 

the throughput level of RSA method that is caused by the size of video streams at different time 

intervals. The throughput observed in the figure 6 finally, shows an observation that outperforms 

other three methods. This is because with the application of Linear Lyapunov Functions where 

the stability level of bit rate is maintained on different class frames on both localized and 

globalized mobile network nodes increasing the throughput level by 7 %, 10%, 13% and 16% 

when compared to MMST [1], T-QoS [2], BSP [3], and MADR [21] respectively. 

 

6.CONCLUSION 
 

This paper presented a novel architecture for stabilizing of variable bit rate on wireless mobile 

network that segregates the video stream into frames and sending them based on the variable bit 

response to their destinations. A key feature of the system is its ability to increase the throughput 

level rapidly as more requests for video streams are transmitted to the destination. Optimal 

Quantization process and Linear Lyapunov Functions was employed for transmitting frames 

based on the variable bit rate and prove the stability of different bit rates on wireless video 

streaming. Finally, Distributed Optimality Bit Rate Allocation was deployed in an efficient 
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manner to minimize the bounded average waiting time on wireless mobile network. Experimental 

evaluation and simulations analysis was conducted to analyze the robustness with respect to 

waiting time, buffer starvation rate and throughput level. Performances results reveal that the 

proposed RSA method provides higher level of throughput level and improved the buffer 

starvation rate and minimized the bounded waiting time on several simulation runs. Compared to 

the existing wireless mobile network methods, the proposed Response based Stabilization 

Analysis (RSA) method is comparatively better than compared to state-of-the-art works.   
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