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Abstract: One of the impacts caused by the COVID-19 outbreak is the disruption of the teaching and learning process, 
both in schools and campuses. The learning process shifts from offline implementation to online 
implementation. Various obstacles faced in the implementation of online teaching. One of the obstacles 
faced is the difficulty in guiding practice. The development of multimedia and network technology has a 
very important role in supporting online learning. For teaching materials in the form of theories or 
explanations of concepts, it can be done using computer media with online video facilities. For teaching 
material in the form of practice requires supervision and guidance so that the implementation of online 
learning is more difficult to do. Practical learning for each field of knowledge/skills is different in terms of 
the equipment used, the place of implementation and the mechanism for implementing the practice. Some 
forms of practice such as computer networks, computer installations, electrical installations, and practices 
that can be carried out independently but need supervision and guidance, require a system that can support 
the implementation of the practice. A support service that can assist in monitoring, and guiding the 
implementation of the practice is needed.  

1 INTRODUCTION 

Video streaming is very popularly applied as one of 
the multimedia uses. Video data is sent through 
distribution media in the form of wired or wireless 
networks. The width of the video data transmission 
path is large enough that it requires settings in the 
distribution of the data. 

The application of video streaming is often used 
in the fields of security and entertainment. In the 
field of security, video data processing is developed 
with the addition of artificial intelligence methods. 
In the entertainment sector, there are two ways to 
handle video data, namely broadcast transmission 
and pair to pair transmission.  

In this study, pair to pair transmission is used but 
involves more than one client which can be selected 
through the application in the host unit (lecturer). 

2 RELATED WORK 

Video streaming is widely used in various 
applications. Various methods are used to optimize 

data transmission. Ryzki researched by 
implementing The Real Time Streaming Protocol 
(RTSP) method is used as a way of distributing 
video data (Ryzki, 2020).  

In addition, it is also applied to online meetings 
or seminars. Distribution media in the form of 
wireless networks are used for long-distance 
communication. Shafqat Ur Rehman (Shafqat, 2011) 
researched by combining multicast data video 
straming and wireless network The application of 
Multicast Video Streaming over WiFi Networks is 
one of the applications of video data distribution 
through wireless network media. 

Several other studies that use wireless for 
distributing data video streaming in interesting 
implementation multimedia aplication. 

3 METHODOLOGY 

SDLC is a methodology regarding software 
development, this model is known as the waterfall 
model or software life cycle. The principal stages of 
the model is illustrated in Figure 1 (Ian 
Sommerville, 2010). 

618
Sudiartha, I., Prihatini, P. and Made, P.
Design of a Learning Support System with the Application of Wifi-Based Multimedia.
DOI: 10.5220/0011857700003575
In Proceedings of the 5th International Conference on Applied Science and Technology on Engineering Science (iCAST-ES 2022), pages 618-621
ISBN: 978-989-758-619-4; ISSN: 2975-8246
Copyright © 2023 by SCITEPRESS – Science and Technology Publications, Lda. Under CC license (CC BY-NC-ND 4.0)



 
Figure 1: The Software Life cycle. 

Five fundamental development activities: 

1. Requirements Analysis and Definition. 
Consultation with system users is needed to 
obtain system’s services, constraints and goals. 
Then it is stated in detailed system 
specifications. 

2. System and Software Design. The System 
design includes hardware and software design 
and relationships. 

3. Implementation and Unit Testing. Software 
design is realized as a set of programs or 
program units. 

4. Integration and System Testing. The 
Application (individual program units or 
programs) are tested as a complete system.  

5. Operation and Maintenance. The system is 
installed and put into practical use.  

The advantages of the waterfall model are that 
documentation is produced at each phase and that it 
fits with other engineering process models.  

4 DESIGN SYSTEM 

4.1 Unit Requirement 

The elements involved in this practical learning 
support system are lecturers and students as 
practitioners. The mechanism used is to build 
equipment which is grouped into two.  

The first group, known as the host unit, functions 
to regulate and monitor the practice process. The 
system used is a computer connected to a 
wifi/internet network and a web-based application as 
the host application.  

The second group is the client unit consisting of 
a camera, microphone and call button. client unit is 
used by students / practitioners whose function is to 
send video data and establish interaction with the 
host computer.  

4.2 Unit Requirement 

The elements involved in this practical learning 
support system are lecturers and students as 
practitioners. The mechanism used is to build 
equipment which is grouped into two. The first 
group, known as the host unit, functions to regulate 
and monitor the practice process. The system used is 
a computer connected to a wifi/internet network and 
a web-based application as the host application.  

The second group is the client unit consisting of 
a camera, microphone and call button. Client unit is 
used by students / practitioners whose function is to 
send video data and establish interaction with the 
host computer.  

4.3 Architecture System  

The device architecture needed in the designed 
system can be seen in Figure 2. The architecture of 
the practical learning support system with the 
application of multimedia describes the equipment or 
units and the relationship between the equipment in 
the system. 

 

Figure 2: Practical Learning Support System Architecture. 

This application involves equipment in the form of 
computers supported by wifi network facilities, as 
well as camera units and sound support. Software 
development consists of two important parts, namely 
software on the host computer and software on the 
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microcontroller unit (client). This application 
provides practical management services, video 
viewing, host-client interaction services 

4.4 Use Case Diagram System  

This section contains an explanation of who and 
what can be done in the system. There are two actors 
in this application, namely the Lecturer as an 
administrative manager with the main activity of 
Student Management, Activity Monitoring and 
Interaction.  

The second actor is the Student, that can interact 
with lecturer via camera and sound device.  

Learning Support System provide facilities to 
monitoring and interact between lecturer and 
students. Use Case Diagram System can be seen in 
Figure 3. 

 

Figure 3: Use Case Diagram System. 

4.5 Microcontroller Unit 

The design of the flow and processing of 
information is carried out to prepare the interface 
and functions for data processing. Figure 4 shows 
the equipment architecture of a microcontroller unit 
connected to a wifi network. 
 
 

 

Figure 4: Equipment Architecture of a Microcontroller. 

4.6 Result and Discussion 

The design of a practical learning support system 
with the application of multimedia can be 
implemented into a programming language and test 
the system functions using the black box method. 

The selection of Practitioners (students) can run 
well and with a video display from the camera 
placed on the headset.  

The videos are shown according to the IP of each 
practitioner. The interaction between the host 
(teacher) and the client (student) can run well. 

Figure 5 shows the display on the host computer 
(lecturer). The application on the host computer 
displays the results of sending video data from one of 
the clients according to the selection on the host 
computer application display. 

 

Figure 5: host computer application (lecturer). 

5 CONCLUSIONS 

The design of a practical learning support system 
with the application of wifi-based multimedia is 
divided into two groups, namely the host unit as a 
supervisor and regulates the course of the practicum 
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and the client unit (student) which functions to send 
information in the form of video to the host unit.  

This application can run well and provide 
convenience in managing practice on campus. 
Lecturers can provide direction to students without 
having to be close to the practitioner, but can still 
interact well. Students can interact with lecturers and 
can move freely without being obstructed by cables 
as video connectors. 

ACKNOWLEDGEMENTS 

Directorate of Research and Community Service, 
Directorate General of Research and Development 
Strengthening, Ministry of Research, Technology 
and Higher Education, In accordance with the 2022 
Research Contract Number : 968/PL8/PG/2022, SP 
DIPA- 023.18.2.677608/2022 Revision 03 on 15 
February 2022. 

REFERENCES 

Ryzki Fajar Ramadhan Nuryaman. Evri Ekadiansyah. 
(2020). Rancang Bangun Aplikasi Video Streaming 
Menggunakan Real Time Streaming Protocol (RTSP) 
Berbasis Android, Jurnal FTIK, Vol. 1 No.1, 
available: http://e-journal.potensi-utama.ac.id/ojs/ 
index.php/ FTIK/article/view/952.  

Shafqat Ur Rehman. Thierry Turletti. Walid Dabbous. 
(2011). Multicast Video Streaming over WiFi 
Networks: Impact of Multipath Fading and 
Interference, Conference Paper in Proceedings - 
International Symposium on Computers and 
Communications, August 2011. 

Wilianto Wilianto. Ade Kurniawan.(2018). Sejarah, Cara 
Kerja Dan Manfaat Internet Of things, MATRIX - 
Jurnal Manajemen Teknologi dan Informatika, Vol 8 
No 2 (2018). Available: http://dx.doi.org/10.31940/ 
matrix.v8i2.818. 

I Ketut Gede Sudiartha.(2016). Perancangan Dan 
Implementasi Media Pembelajaran Pengenalan 
Aksara Bali Berbasis Multimedia, MATRIX - Jurnal 
Manajemen Teknologi dan Informatika, Vol 6 No 1. 

Ni Made Kariati. Ni Nyoman Teristyani.(2016). 
Penggunaan Manajemen Jaringan Komputer Untuk 
Meningkatkan Kwalitas Layanan Proses Belajar 
Mengajar (PBM) : Studi Kasus Laboratorium 
Komputer Jurusan Administrasi Niaga, MATRIX - 
Jurnal Manajemen Teknologi dan Informatika, Vol 6 
No 2. 

I. E. FoukarakisA. I. KostaridisC. G. BiniarisD. I. 
KaklamaniI. S. Venieris.(2003). Implementation of a 
Mobile Agent Platform Based on Web Services, 
International Workshop on Mobile Agents for 
Telecommunication Applications, available: 

https://link.springer.com/chapter/10.1007/978-3-540-
39646-8_18. and olso available: https://www. 
academia.edu/17638999/Implementation_of_a_Mobile
_Agent_Platform_Based_on_Web_Services. 

Ian Sommerville.(2011). Software Engineering, ninth 
edition, Pearson Education, Inc., publishing as 
Addison-Wesley  

Muhamad Muslihudin. Oktafianto. (2016). Analisa dan 
Perancangan Sistem Informasi Menggunakan Model 
Terstruktur dan UML, Yogyakarta, Andi Offset. 

I.K.G. Sudiartha. I.N.E. Indrayana. I.W. Suasnawa. P.I. 
Ciptayani. (2018). Design And Implementation of 
Group Tourist Monitoring Application With Realtime 
Database Firebase, International Conference on 
Science and Technology (ICST 2018), 1078-1083, 
Atlantis Press. 

Munir. (2012). Konsep & Aplikasi dalam Pendidikan, 
Penerbit Alfabeta, Bandung. 

Arief. Rudianto. M. (2011). Pemrograman Web Dinamis 
Menggunakan PHP dan MySql, Yogyakarta: ANDI. 

J. Jacobson. I. Booch. G.Rumbaugh.(1999). The Unified 
Software Development Process, 1st Editio. Addison-
Wesley. 

Nandi. Tata Sutabri. Muhammad Ridwan. (2019). Analisis 
Pendistribusian Bandwidth Pada Video Streaming 
Dengan Metode Unicast Dan Multicast Pada 
Teknologi Gigabit Passive Optical Network, Jurnal 
Teknologi Informatika & Komputer, Vol. 5, No. 1.  

Hidayat. Taufik. (2018). Konfigurasi Video Streaming 
Menggunakan VLC, available: http://taufiqth13.blog 
spot.co.id/2015/01/konfigurasi-video-
streamingmenggunakan.html. 

Ahmad Ginanjar, Kukuh Aris Santoso.(2021). Analisis 
Perbandingan Performance Video Streaming Dengan 
Metode Routing Protocol Open Shortest Path First 
Routing Information Protocol, Intermediate System, 
Jurnal Kajian Teknik Elektro, EISSN: 2502-8464, 
available: JKTE Website: http://journal.uta45jakarta. 
ac.id/index.php/JKTE. 

Dwi Nurmasari Pratiwi. Denar Regata Akbi. (2018). 
Penerapan Metode Filtering Video streaming Dan 
Malware Pada Jaringan Local area Network, Jurnal 
SISTEMASI, Volume 7, Nomor 3 September 2018 : 
230 – 237.  

Design of a Learning Support System with the Application of Wifi-Based Multimedia

621


