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Abstract— This paper presents the 
development of a video call based real-time 
collaboration and e-learning platform which aim at 
integrating video call module for lecture delivery, 
screen sharing and recording mechanisms, virtual 
background and resources repositories into one 
application. Notably, the existing application on 
this subject is faced with the issues of virtual 
background, screen sharing and video call for 
multiple users. The new software solution is 
presented to incorporate the listed mechanisms 
into one application to enhance e-learning and 
complement the existing features. The system 
was developed using ASP.Net Core 3.1 
framework, cascaded style sheet (CSS), hypertext 
markup language (HTML) and MSSQL server 
database. The system was hosted on Internet 
Information Services (IIS) web server. In the 
software design, the Model-View-Controller (MVC) 
architecture was employed to ensure decoupling 
of the abstraction layer which enhances 
maintainability and scalability of the program 
code, and also simplifies search engine 
optimization (SEO). A focused group system test 
was conducted to ascertain the use acceptance of 
the enhanced features. The result obtained from 
the focused group test showed that the users 
appreciated the enhanced features. More 
especially, many users wanted to participate 
irrespective of the visual background since they 
could activate virtual background. Also, if there is 
sufficient bandwidth, multiple users were able to 
stream the lecture at the same time without 
difficulties. 

Keywords— Video Streaming Platform, E-
Learning Platform, Video Call, Model-View-
Controller,   Real-Time Collaboration Platform, 
Virtual Background for Video Contents 

 
1. Introduction   
In recent year, there has been a sustained surge in 
the adoption of e-learning and online meeting 
platforms all over the globe [1,2,3,4,5,6,7,8]. This 

has been due to the emergence of COVI-19 
pandemic which required social distancing and 
necessitated the need for virtual meetings and 
virtual teaching and learning service delivery 
[9,10,11,12,13]. As more and diverse categories 
of users engage in the e-learning platforms, it has 
been noticed that demand for new features on the 
existing platforms are increasing. Among other 
things, some users require virtual background 
functionality which enable them to select video 
background that will appeal to them 
[14,15,16,17,18]. Also, some parents require 
virtual background for video contents to enable 
them select the background that will present less 
distraction to their wards. 
Also, the ability to record live lecture videos is 
another feature that has attracted attention of 
developers of e-learning platform 
[19,20.21.22.23.24.25]. Accordingly, the existing 
notable collaboration and e-learning platforms 
were studied and their limitations were identified. 
Also, online and offline opinion polls were 
conducted and questionnaire was also used to 
sample opinion of many categories of users of 
collaboration and e-learning platforms. The key 
functionalities that were identified from the 
results of the user opinion poll and questionnaire 
were used to model the functionalities of the 
video call based real-time collaboration and e-
learning platform presented in this paper. The 
details of the system design and implementation 
and evaluation of the new system are presented. 
 
2. Methodology 
2.1 Software Development Method and Use 
Case Diagrams 
The main focus in this paper is the design of a 
video call based real-time collaboration and e-
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Figure 2: Use-case diagram showing the Administrator’s functionality

 

 
 

Figure 3 : Use-case diagram showing the user’s functionality 
 
2.2 The System Functional Decomposition and 
Flow Diagrams 
The system functional decomposition is presented 
in Figure 4 where the key modules include; 
Registration / Login, Open Meeting, Forum / 
Blog, system administrator, lecture repository and 
course management modules. The decomposition 
of the modules into submodules are presented 
also. Some of them include functional 
decomposition for open meeting in Figure 5, 
functional decomposition for administration 
submodule in open meetings in Figure 6 and 

functional decomposition for conference options 
submodule in Figure 7. Also, Unified Modeling 
Language (UML)–based class diagram for the 
conference room management submodule is 
shown in Figure 8. The class diagram shows the 
system's classes, the system attributes, the 
systems operations or methods, as well as the 
relationships that exists among the classes. The 
flow chart diagram for open meeting management 
module is presented in Figure 9 while the video 
calling party flow diagram with traffic controller 
Implementation is presented in Figure 10. 
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Figure 7: Functional decomposition for video conference Options 

 
Figure 8: Class Diagrams for Conference Room Management Submodule 
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Figure 9: Flow Chart Diagram for Open Meeting Management Module 
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Figure 10: Video Calling Party Flow Diagram with Traffic Controller Implementation 

Notably, the system was implemented using 
ASP.NET along with C# language. Hence, the 
Internet Information Services (IIS) web server 
was used along with SQL-based relational 
database.  Also, the client-server web app 
architecture is employed in the implementation of 
the system. A focused group system test was 

conducted to ascertain the use acceptance of the 
enhanced features. 
  
 
3. Results and Discussion 
The Home page is given in Figure 11. It provides 
links to register and Login. The ‘REGISTER’ 
link is meant to be used by users who do not have 
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4. Conclusion 
Development of a video call based real-time 
collaboration and e-learning platform 
(VCBRCEP) is presented. The key mechanisms 
developed in this application are: video call real-
time collaboration mechanism, virtual 
background mechanism, learning resources 
repositories, screen sharing and recording 
mechanisms. The application is also enhanced 
with features such as e-classroom where students 
meet their instructor via video conferencing. The 
activities carried out during the conference 
meeting can be optionally recorded by the student 
or instructor. Instructors can share the soft copy 
of their resource material to the students who can 
as well submit any task given to them by their 
instructor by sending it to the instructor’s private 
repository. The application is designed such that 
students can only access courses or lectures 
which they registered for. The system was 
implemented using ASP.NET along with C# 
language, SQL-based relational database and then 
hosted using the Internet Information Services 
(IIS) web server. 
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