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ABSTRACT 

Mobile devices are nowadays becoming commodious, powerful, and portable one to users (anywhere, at 

any time).Context awareness in mobile learning provides better user experience and new services based 

on location and context of users, which opens new possibilities for mobile learning.In this paper we 

discuss the mobile learning application which streams real time live video lectures to the users based on 

their context (mobile model) and also tells how to improve the quality of video delivered to the mobile 

devices. Since video enabled mobile phone have been gaining market share at a staggering rate and the 

demand for streaming video on mobile devices are increasing daily. Video streaming help distant learners 

understand problem solving procedures and abstract Concepts. It hosts an adaptive codec choosing 

mechanism that dynamically streams the video format based on user context and also deployed some 

techniques to improve the quality of video. 

 

Keywords: video streaming, video codec, 3G, GPRS, client server, Context awareness. 

INTRODUCTION 

Earlier it was very difficult to share knowledge worldwide. But now a day due to the invention of 

Smart Mobile, Internet and WWW the world has become a global village. Internet has helped many 

education systems by introducing lot of e-learning system. There a several learning management system 

which are based on cloud, Bayesian network, ontology, artificial intelligence, multiagent, fuzzy 

knowledge, multimedia assisted teaching environment (MATE). 

Our idea focusing on Streaming where Streaming is the transmission of the real-time data, audio 

and video, from a server to a client, where the client decodes and plays the data as it is received. 

Streaming lets the mobile users to see the content immediately after a short buffering period. One 
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advantage when compared to local playback is that no data will be stored permanently to the terminating 

client. So the end -user cannot forward or send the content to another user, so the content can be charged 

each time it is consumed. This is one great advantage for service providers providing services to the 

mobile users. Mobile services are used in (Kolari, Juha, et al, .2004) varying context and services and 

surroundings .By identifying the user’s context the mobile can anticipate the information that it is needed. 

A learner-centred (UdayBhaskar Nagella et al., 2008)  outlook states that mobile learning as it’s a 

learning which is independent of location, mobile Technologies that the learners takes it as an 

advantage(Winters, 2006).Learning through mobile devices (Alja Sul  et al,.2010) also known as mobile 

learning or m-learning, is not a new idea. A Xerox Palo Alto Research Center project, Dynabook was 

conceived in the early 1970s by Alan Kay and his team and represented the first attempt at creating a 

portable personal learning device (Sharples et al,. 2002). In the1990s, handheld personal digital assistants 

(PDAs) appeared on the market, but never reached mainstream adoption and were soon replaced by the 

more popular mobile phones, which are being rapidly adopted all over the world. According to UN 

telecommunications agency predictions, the number of mobile subscriptions will increase to 5 billion this 

year, with mobile broadband subscriptions exceeding the 1 billion mark (CBS News, 2010).Video 

streaming services through internet access are also increasing tremendously. 

 Some experts estimate that within five years 90% of all Internet content will be video content. 

Video streaming is a technique used for transferring data that can be processed as a steady and 

Continuous stream. These technologies have been widely used for transmitting large multimedia (voice, 

video and data) files quickly.  Streaming allows the client browser or plug-in to start display the data 

before the entire file has been transmitted. 

There is a wide spectrum of implementation models for content adaptation. (UdayBhaskar 

Nagella et al., 2008) In regarding to the Location where the adaptation is performed, W3C categorizes 

three types of content adaptation- server side adaptation, proxy side adaptation and client side adaptation. 

But due to the lack of bandwidth and computing power, the transcoding possibilities of the client side 

approach are very limited. The client side approach has been overcome by Server side approach .When a 

web server employs some types of device detection together with a device feature repository, it can then 

send Content to the requesting device based on its Capabilities. Proxy side adaptation is where the content 

is altered as it passes through one or more network components. Some network operators, for example, 

compress images before they are passed through the air to the mobile device. (Kolari, Juha, et al, 

.2004)Many researchers have attempted to define context by enumerating examples of contexts. Schlitz 

divides context into three categories: 

• Computing context, such as network connectivity, communication costs, and communication bandwidth, 

and nearby resources such as printers, displays, and workstations. 

International Journal of Pure and Applied Mathematics Special Issue

2468



• User context, such as the user’s location of the user, their profile, people nearby, even the current social 

situation. 

• Physical context, such as lighting, noise levels, traffic conditions, and temperature.  

• Time context, such as time of a day, week, month, and season of the year. 

(Carsten Ullrich, Ruimin et al ,.2010)However rendering video streaming services like live video 

broadcasting remains as a dispute in terms of scalability, bandwidth burden and compatibility. In this 

paper, we propose a solution in which 1) scalability problem can be resolved by deploying a distributed 

architecture. 2) Bandwidth burden problem can be eradicated using 3G technology with a failover mode 

of operation in General Packet Radio service (GPRS), which is used as the streaming medium for the 

mobile video lectures.3)compatibility can resolved by providing an adaptive codec mechanism. 

 

LITERATURE REVIEW 

In this paper author suggested the implementation models for content adaptation based on user’s 

preferences. (Mukund Deshpande, George Karypis et al,.2004) provided an algorithm to recommend Top-

N contents for users based on users’ history. The recommendation systems in (G. Adomavicius, R. 

Sankaranarayanan, et al,. 2005; Claudia Niederée, Avaré Stewart et al,. 2004) had been developed for 

users when users revisit the same system with similar requirements. (Toshio Okamoto and 

ToshieNinomiya 2007; ToshieNinomiya, Haruhiko Taira et al,. 2007) provided personalized contents by 

analyzing the learning log information. In (Tzone-I. Wang, Kun-Te Wang et al,. 2008; Yao Jung Yang, 

Chuni Wua et al,. 2008) colony system was adopted to achieve adaptive contents for learners. Based on 

an ant colony optimization algorithm, style-based and attributes-based methods help learners find an 

adaptive learning object more effectively. To provide adaptive contents based on mobile devices, 

(Xinyou Zhao, Toshio Okamoto 2008) this author proposed one method to detect the mobile device 

capabilities and learner’s preference. The personal social networks are used to detect the user’s calm 

behavior. (Ariel Pashtan, Shriram Kollipara et al,. 2003; Xinyou Zhao, Toshio Okamoto 2008) proposed 

adaptation content algorithms to parser the HTML contents for mobile users. The adapted HTML 

contents are created at last. Also (Timo Laakko and Tapio Hiltunen 2005) proposed a tree algorithm to 

negotiate the original content for transcoding and also proposed one adaptation scheme for QoS-aware 

delivery, which can adapt multimedia contents based on current user, system and network state, to meet 

end-to-end requirements. Some researchers (UdayBhaskar Nagella et al., 2008; SeungMin Rho, 

JeongWon Cho et al,. 2005) had also adopted caching strategy, to reduce the transcoding time. When 

caching content stratifies with transcoding requirement, the server returns the caching contents directly. 

but this method also increases the storing burden of server. Learner’s context data are also considered by 

(Chunhong Li, Guofu Feng et al,. 2006; Economides, A.A 2006; N. UdayBhaskar, P. Govindarajulu 
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2008)These methodologies can combine the learning infrastructure (educational activity, networks 

learning state, etc) to identify the interest & preference of learners and create adaptive contents for 

learners in a ubiquitous environment. We sketch the current implementation of ConcertStudeo and report 

some Experiences with using the system in a university course.Face-to-face learning offers many 

advantages and is, in comparison to individual or distributed learning, accompanied by richer natural 

communication, including gestures, mimicry, and body language and so on. But as the number of 

participants increases the efficiency and quality of communication can get worse. This can lead to fewer 

contributions per participant and can lower the learning results. The following approach, based on the 

ConcertStudeo research project carried out at Fraunhofer IPSI (Darmstadt, Germany), aims to improve 

face-to-face learning by supporting and enhancing interaction and cooperation between the tutor and the 

students. M-Learning(ToshieNinomiya, Haruhiko Taira  et al,. 2007; Tom Power & Rhodri Thomas et al,. 

2006)The project developed a Learning Management System and a micro portal interface to provide 

access to learning materials and services from a variety of mobile devices, plus web and TV access. 

Example applications included an authoring system to create and deliver SMS quizzes for topics 

such as health information and drugs advice, mobile phone games, for example to allow learner drivers to 

practice driving theory questions, and a media board for learners to build online web pages by sending 

messages, pictures and audio from their phones. Advantage: Using a Smart Phone Platform, the system 

broadcasts real-time classroom activities—including video, audio, lecture notes and hand writings—, to 

students’ mobile phones via the GPRS network. This mLearning system enables the instructor to monitor 

all online students’ mobile phone screens without too much delay, so as to facilitate instructor supervision 

of students’ learning activities and to provide guidance when necessary. The system also provides several 

teaching-assisting mechanisms such as real-time poll and text-messaging exchanges, which enable 

instructors and students to communicate freely and timely for better teaching and learning. 

In this paper author discussed about live video streaming which plays a vital role among users. 

The propagation of these data through the network is very much important and it is crucial because of 

restricted wireless network channel conditions which differ and fluctuate depending on the factors like 

Natural disaster, environment change, congestion, building shields etc., which will worsen the quality of 

live video streaming dramatically. To address this challenge, in this paper they proposed (Taotao Wu, 

Wanchun Dou et al,. 2017) crowdsourcing brokerage concepts in the networks which can improvise each 

mobile user’s bandwidth condition and will diminish the variation of network condition. Many online and 

offline algorithms were projected to solve this problem.  

The Digital Education Enhancement Project’s (Tom Power & Rhodri Thomas et al,. 2006)  is 

researching the impact of new technologies on teachers’ pedagogy and practice and has to date carried out 

two research studies specifically on the use of handheld technologies. Advantage: The handheld 
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computers regularly in and out of class. The handheld devices are equally useful as like desktop or laptop 

computers; most of those who expressed a preference for one or the other said the handheld was the better 

tool for their professional practice. Highly suited to organizational tasks, data collection and planning is 

much easier to carry out. Disadvantage of this project is the handheld devices should be regularly 

recharged, or backed up to a computer, data was retained without problem. However, there were 

occasions where teachers suffered data loss due to a loss of battery power, where the data had not been 

synchronized with another machine. The DEEP project on the other hand uses PDAs but these are not 

only expensive to buy but also generally prohibitively expensive to manufacture. The online College that 

is Network Education College detailed in this paper (Tzone-I. Wang, Kun-Te Wang et al,. 2008) employs 

both synchronous as well as asynchronous learning models that allow students to choose according to 

their needs and preferences. An array of software and hardware digitizes all lectures and activities that go 

on in a campus classroom and broadcast them to online student’s .Learners appear to enjoy this flexible, 

student-centred approach. 

SYSTEM MODEL 

Existing System: In Mobile learning environment, context-aware (UdayBhaskar Nagella et al., 

2008) has become gradually important because of their dynamic and continually change in the learning 

settings of the mobile learning environment. In the mobile learning environment, it will be useful if we 

consider context awareness and adaptability as two important sides of the same coin. Its purpose is to 

provide better provision for variety of learners they may have very different motivations and skills to 

learn in different wavering contexts. In Mobile device, contents provided to the mobile users are (images 

and audio) that should also be adapted to learners’ experience and preferences. The system should 

recommend personalized contents by exploiting other contextual. (Carsten Ullrich, Ruimin et al, . 

2010)The mobile phone broadcasting system is responsible for broadcasting the live lectures to the 

mobile phones. The classroom management system takes care of the students’ interactions with the 

lectures. The mobile phone broadcasting system transmits in real time the lectures from the classroom to 

the students’ mobile devices. 

 (Carsten Ullrich, Ruimin Shen et al,. 2010)According to this author broadcasting system is 

responsible for broadcasting the live video lectures to the mobile phones. The classroom management 

system will take care of the students’ interactions with the live video lectures. The mobile phone 

broadcasting system transmits in real time the video lectures from the classroom to the students’ mobile 

devices. In which each classroom will have an instructor station which consists of two screens. First 

screen is the teaching screen which contains information about a particular topic provided by an instructor 

which will be displayed to each student in the class room .The teaching screen is touch-sensitive. Using a 

stylus and formats, the instructor can draw and write whatever they want freely which gets displayed in 
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the screen. The feedback screen is the second screen which facilitates direct communication from the 

students to the teacher. It is only noticeable to the teacher and contains queries sent by students, results, 

and mirrored views of the screens of those students watching the lecture’s live-stream.  

One more added advantage introduced in this paper is that all the events that happened in the 

classroom are captured by a camera which records the facial expression of the teacher while delivering 

the lecture and it also uses microphone to records the audio information of the lecture. At last, teaching 

screen is recorded and it is compressed by the classroom recorder and forwarded to the broadcasting 

server which is distributed to the client system i.e. students mobile. 

 

Proposed System: Context is referred to as the information that applications should use to automatically 

adapt to their users needs. To design a mobile learning system that streams video lectures to the students’ 

mobile devices. Due to the synchronous nature of the system, students can interact with the teacher during 

the lecture. The problem is that in most of the learning contents such as video to be presented on a mobile 

device, video format may not be supported. Since, the mobile device may run different operating systems 

such as Symbian, Windows Mobile, and Linux and support different video file format. There is a desire to 

perform format adaptation that is more suitable to be presented on the mobile devices. Codec’s play a 

vital role since it is responsible for compression of the video and audio signal to reduce bandwidth. 

Instead of storing each individual frame they will only store the differences between frames not like their 

screen shots.  

The fundamental prerequisite for measuring the quality of video is adaptability, Accuracy, real-

timeliness, and scalability. In this paper, we used an UDL based-method for an online video quality 

assessment. Each and every factor is fulfilled by using the technique which is followed in the paper 

(Maria Torres Vega, Decebal Constantin Mocanu et al,. 2017) accuracy has been achieved by using the 

video database LIMP which consist of 864 videos, on average we achieved between 78% and 91% VQM 

correlation. Finally, the scalability of our approach which we never focused on it because of its 

challenging features due to larger network. 

Famous video codec’s include MPEG-2 (Xinyou ZHAO, Fumihiko ANMA et al,. 2009) and 

H.263, MPEG-4, and H.264  found in low bandwidth mobile and IP video telecommunications networks. 

To achieve such low bit rate video, lossy and lossless compression techniques are used. Lossless 

compression techniques allow the original source video to be reproduced from the compressed video 

example Huffman coding. With lossy compression, the less important information digitally represented in 

the video will be lost. An advantage of lossy compression is that it can compress the video to the very low 

data rates required for wireless network. 
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Figure 1. Framework for adaptive mobile learning system 
 

Device Context Awareness  

We have tested among various mobile phone model which supports various video format. Of 

course, we also test some devices. The result is shown in Table 1. But we may not detect the features 

from mobile phone at some times. At this situation, we replace the capabilities by a similar device.  

Table 1 

Device Context based on Learning Environment 

 

 

 

 

 

 

 

 

 

 

Mobile Model Video  

codec 

Video format Total 

count 

Screen size 

Nokia H.263 3GPP (.3gp)  23 68 

Nokia H.263 MPEG-4 (.mp4) 68 72 

Samsung MPEG-4 SP 3GPP (.3gp) 3 68 

Sony H.264 AVC 3GPP (.3gp) 3 68 

Sony H.264 AVC  MPEG-4 (.mp4) 2 68 

Sony H.264 AVC MPEG-TS 1 68 

Micromax H.263 MPEG-4 (.mp4) 1 72 
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Figure2. Device Context Responsiveness 
 

Learning Competence  

 

In order to monitor the effectiveness of the learning by the user through mobile we decide to 

select the learners. Among them some of them might be using smart mobile phone and some might be 

interested in using Textbook. We divide them into some groups: Mobile (M), Internet (I) and Textbook 

(T).All the groups include 5 learners who use three modes for doing learning activity. By following paper 

(Maria Torres Vega, Decebal Constantin Mocanu et al,. 2017) we conducted a test for three different 

users to   learn the pedagogy used by students now a day and to learn the effectiveness of learning style. 

Table 2 

Device Context based on Learning Environment 

 

 

 

 

 

 

 

 

 

 

We selected a group of students and conducted a test based on three modes of learning style in which T1 

represents the time taken by the textbook users, T2 denotes the time taken by the internet users and T3 

represents the amount of time taken by the Mobile users. From the below observation we concluded 

mobile users solve the problems pretty faster than other users. But our result will be better one in case of 

fast mobile internet speed.   

Learning 

Style 

Users T1(Textbook) T2(internet) T3(mobile) 

(group of  

Users) 

Going to use 
different style 

a 35 40 31 

b 30 29 30 

c 32 32 28 

d 30 30 25 

e 35 31 30 
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Figure3. Comparison of different learning style 

 

 

 

Figure4. Establishing RSTP Connection 

 

By adaptively choosing the appropriate type of codec dynamically, this framework proposes to provide a 

reliable and adaptive delivery of video lectures to the mobile clients so that mobile user can feel 

commodious. When a mobile user enter i.e. Register into the application server to obtain the video the 

central server will be aware of the users mobile model (Nokia, Samsung Sony) and provide video 

streaming lectures to the users mobile devices so there is no need for the presence of students in the 

classroom. Streaming can be done in two ways HTTP streaming, TRUE streaming. In this, we made a 

study on the delivery methods available for streaming –On demand, live video streaming, and video 

downloading, and what are the protocols used for streaming-RTSP, RTP, TCP, UDP protocol. 
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The easiest way to provide downloadable video files by creating a video file in a common 

streaming video format and uploaded the file to the web server and made a hyperlink to the video. But it 

is similar to that of downloading. This is not technically a true video streaming .So we concentrate on true 

video streaming to ensure real time delivery of videos. RTP protocol renders end to end network 

Transport functions suitable for applications transmitting real time data, such as audio, video. RTSP (Real 

time streaming protocol) is an application level protocol for control over the delivery of data with real 

time properties. We concentrated on streaming video server and client that communicate using the RTSP 

and send data using RTP. 

 

Figure5. Video Format Supported by Different Mobile 
 

 

 
 

Figure6. (a) Contextual Information Capturing   (b) Learning Activities 

 

To provide real time video streaming lot of transport layer protocols are available (TCP, UDP, 

RTP and RTSP). TCP can be employed to obtain reliability. UDP renders un-reliable transport of 
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information which can be used to stream video. However, the most popular transport is the Real Time 

Transport Protocol, designed for real-time data transportation including audio and video. The real Time 

Streaming Protocol is another open standard used for giving up real-time media over the Internet. It 

defines the connection between client and server among multiple vendors to stream multimedia content.  

Client This class implements the client and the user interface which you use to send RTSP commands and 

which is used to display the video. Server this class implements the server which responds to the RTSP 

requests and streams back the video. The RTSP interaction is already implemented and the server calls 

routines in the RTP packet class to packetize the video data. RTP packet This class is used to handle the 

RTP packets. It has separate routines for handling the received packets at the client side which is given 

Video Stream this class is used to read video data from the file on disk.  

 

CONCLUSION 

 

In this paper we presented streaming of multimedia contents to various mobile models. To 

achieve increased data transfer rate we are using 3G as streaming medium.In order to provide adaptive 

contents based on device Capability we are using the context aware computing .This paper can be further 

enhanced by implementing this in a cloud computing environment which is an emerging paradigm to 

provide Qos –guaranteed streaming services to any user anywhere. Since scalability remains as disputes 

in client server communication a peer to peer network i.e. distributed architecture can to be deployed to 

overcome these challenges and also have to concentrate more on improving the quality of video while 

streaming due to Natural disasters. 
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