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Abstract 
 

This paper designs a real-time video playback system using a web camera in the RTSP server. It designs a 

function to play the video data of the web camera in the client in real time using the web camera in the 

server and using the RTSP protocol. It consists of a server module function that produces real-time video 

information using a web camera and a client module function that plays video received from the server in 

real time. The experiment was conducted by establishing an environment for designing a real-time video 

playback system using a web camera. As a result of the experiment, it was confirmed that real-time video 

playback from the server's web camera worked well. 
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1. Introduction 
 

Recently, due to the spread of the Internet and smart phones, demand for a system for reproducing an 

image captured at a remote location in real time is increasing. Accordingly, a real-time video playback 

system using a web camera in a remote location has become an important technology. A system that captures 

a video using a web camera in a remote location and plays the video in real time at another location can be 

usefully used in various fields. In the field of security-related technology, it is important to build a security 

system using CCTV cameras. At this time, if security monitoring can be performed in real time using a 

remote web camera, a more efficient security system can be built. 

In this paper, we propose a real-time video playback system using a remote web camera. Through this, it is 

possible to implement a real-time video playback system using a remote web camera in various fields such as 

security systems, travel photography, and education. In this paper, we propose a way to capture and transmit 

a web camera video in a remote location, and to implement a server and client module. Through this, the 

technical aspects of the real-time video playback system using a remote web camera are covered, and the 

system operation process is shown through the actual system construction. This paper makes it possible to 

build a real-time video streaming system at low cost using commonly used web cameras. 
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This paper proposes the following design method. First, we select and design the RTSP communication 

protocol to transmit the video taken from the remote web camera. At this time, a module for efficient data 

transmission is designed. Next, we implement the client module and server module. The client module 

provides an interface through which users can play and control video in real time, and the server module 

receives video data from a remote web camera and transmits it to the client module in real time using the 

RTSP protocol. Experiments were conducted on the design contents proposed in this paper. As a result of the 

experiment, it was confirmed that it worked normally. 

Chapter 2 of the paper explains related research, Chapter 3 is the contents of the system design proposed 

in the paper, Chapter 4 is experiments, and Chapter 5 is conclusions. 

 

2. Related research 
 

Recently, various protocols for moving video streaming have been developed, and representative 

examples are a Real-time Transport Protocol (RTP) and a Real-Time Streaming Protocol (RTSP). RTP 

guarantees the stability of data transmitted in real time, and RTSP is a protocol for controlling video 

streaming using RTP. In addition, WebRTC (Web Real-Time Communication) technology has been widely 

used recently, which is a technology that transmits video and audio in real time using web technology in 

browser [1, 2, 3]. 

Recently, along with the development of Internet of Things (IoT) technology, interest in a real-time video 

playback system using a remote camera has increased. Accordingly, technical development for stably 

transmitting an image of a remote camera is being actively conducted. Video data compression technologies 

such as H.264/AVC and H.265/HEVC have been developed as a technology for transmitting images from 

remote cameras, and more efficient video streaming is possible using these technologies. With the 

development of IoT technology, interest in a real-time video playback system using a remote camera is 

increasing.  

In addition, with the development of cloud technology, a cloud-based remote camera system that 

processes image data on the server side and receives and reproduces the data on the client side is also being 

developed. Since such a cloud-based system does not require high-end equipment or infrastructure for 

processing image data, it has the advantage of being able to process image data at low cost. In addition, with 

the development of cloud technology, cloud-based remote camera systems that process image data on the 

server side and receive and play data on the client side are also being developed [4, 5, 6, 7]. 

In addition, with the recent commercialization of 5G technology, a technology for transmitting image data 

in real time using a network with faster speed and stability is also being developed. As these technologies 

develop, a real-time video playback system using a remote camera is further expected to develop [8, 9, 10]. 

Recently, demand for services to provide audio and video data in real time in various environments at low 

cost is increasing. A technology that satisfies these requirements is system development using the RTSP 

protocol. As a system application field, it is used in various fields such as provision of disaster information 

system or provision of traffic information [11, 12, 13, 14, 15, 16]. 

 

3. Real-time video playback system design 
 

The system configuration for designing a real-time video playback system using a web camera is as 

follows. The hardware configuration for designing a real-time video playback system using a web camera is 

as follows. 
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Web camera: We use a web camera that can record the desired environment. (IPC HD1 

WEBCAM) 

Computer: We use a system with a Windows 11 operating system capable of processing videos. 

 

A real-time video playback system uses a web camera generally used. It uses the computer using the 

Windows 11 operating system capable of processing video. Windows 11 uses libraries, SDKs, and GPU 

acceleration features to speed up processing. In general, it uses a computer with an i5 or better CPU, 32GB 

or more RAM, and an Nvidia GeForce. In addition, SSDs are used to speed up data processing. Because 

SSDs have faster data processing speeds than conventional hard disks, it can increase recognition and 

processing speeds. If you select a web camera and a computer considering these hardware components, you 

can build a system more accurately and quickly. 

 

 

 

Figure 1. System architecture 

 

Figure 1 above shows the structure of a real-time video playback system using a web camera. A real-time 

video playback system using a web camera can build a real-time streaming system at low cost. First of all, 

RTSP (Real-Time Streaming Protocol) server system should be built using a web camera. The RTSP server 

system construction environment for the web camera is as follows. The RTSP server system uses the 

simple-RTSP server module. It builds an environment that can transmit web camera videos to clients using 

the simple-RTSP server module. 

The client system is built using the Python programming language. The client system makes it possible to 

build a system so that you can easily view the real-time video streaming system sent from the RTSP server 

anywhere. By constructing the system in this way, a real-time data streaming system can be built and used at 

low cost. A real-time video playback system using a web camera is required in various fields. In the 

conventional method, there are many limitations in use because it uses sometimes an expensive camera. 

Therefore, the low-cost video playback system is expected to be applied and used in many fields. 

Functions operated in the RTSP server system are as follows. The real-time video stream captured by the 

web camera is transmitted to the client using the RTSP protocol. The user can connect to the RTSP server 

using the client module and play the video captured by the web camera in real time. 

A server can handle connections from multiple clients at the same time. The client can connect to the 

server and play the video using not only the RTSP client but also other RTSP clients such as VLC. Through 

these functions, it is intended to implement a real-time video playback system at a low cost and to be utilized 

in various fields. 
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The client system can make multiple accesses to the web camera server system anywhere. The client 

system connects to the RTSP server system and provides a function to play real-time video. The client 

system plays a role of receiving and outputting real-time video streaming from the RTSP server system. 

The client system can access the real-time video stream generated by the web camera RTSP server system. 

This stream is transmitted to the client using the Real Time Streaming Protocol (RTSP) protocol. The client's 

Python module plays the role of receiving real-time video streaming from the RTSP server system, decoding 

it, and outputting it to the user. 

The client Python module connects to the RTSP server system and provides a function to play real-time 

video. In addition, the client system is capable of multiple access. It allows multiple users to access 

simultaneously and watch video streaming together with other users. These functions can be usefully utilized 

in fields such as distance education, meetings, and lectures. 

 

 

Figure 2. System operation process 

 

Figure 2 shows the operating process of the video playback system using the RTSP server. First, it sets the 

RTSP server address. It searches the RTSP server address, and if the RTSP server address is found, real-time 

video data is received from the server. The client module outputs the video data received from the server to 

the client display window. The real-time video data received from the server is continuously displayed on the 

client display window. If the user wants to stop displaying, he presses the ESC key. When the ESC key is 

pressed, the client module is terminated.The client module outputs real-time video data received from the 

server. The functions performed by the client module are shown in Figure 3. 
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Figure 3. Client module operation process 

 

Figure 3 shows the client module operation process. If the user wants to connect to the server from the 

client module, he must enter the RTSP server address. If there is no RTSP server, the program terminates. If 

there is a desired RTSP server, the server is requested to transmit video data. When data is normally 

transmitted from the server to the client, the client module receives the data. The client module outputs the 

received data to the output window. If he wants continuous real-time video data output from the client 

module, the previous process is repeated. Otherwise, if real-time video playback is to be terminated in the 

client module, the program is terminated. 

 

4. Experiment 
 

In this paper, experiments were conducted on the design of a real-time video playback system using a web 

camera. The system environment for conducting the experiment is as follows. 

 

Web camera system: A commonly used web camera (IPC HD1 WEBCAM) 

RTSP server system: Server system using simple-RTSP server module 

Client module: Playback system module using Python program 

 

An actual system was built and tested for real-time video playback using a web camera. To conduct the 

experiment, it set up the RTSP server environment that can transmit data from the web camera to the client. 

The RTSP server system environment is built using the simple-RTSP module. The server system 

environment built with the simple-RTSP module is shown in Figure 4. 

 

 

Figure 4. Streaming server system settings 

 

Figure 4 is a screen where the RTSP server system construction. It was successfully performed to provide 

the video captured from the web camera to the client in real time. If the RTSP server is built normally, the 

information that is normally operated is output as shown in Figure 4. In this way, the RTSP server must be 

properly established to enable access when a client user wants to play a real-time video. After the RTSP 

server environment is established, the server's web camera is ready to transmit real-time video to the client 

system. The client module provides a function to play video transmitted from the RTSP server. The Python 
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programming language is used to implement the video playback function in the client module. The client 

module receiving video data from the server outputs real-time video data on the client display window. 

Figure 5 is a screen displaying the video data received from the RTSP server on the display window of the 

client module. 

 

Figure 5. Real-time video receiving screen from RTSP server 

 

Figure 5 is an output screen after receiving and outputting real-time video data after connecting to the 

RTSP server from the client module using the Python program. First, the client module tries to connect to the 

RTSP server address. When a normal connection is established by attempting to connect to the RTSP server, 

real-time video data is received from the web camera in the RTSP server. The video data received in real 

time is output to the client output screen. In Figure 5, you can see that the RTSP server's web camera data, 

"RTSP TEST", is received well and displayed on the client display window. As shown in the experiment in 

Figure 5, it was confirmed that the system proposed in this paper operates normally. 

 

5. Conclusion 

In this paper, we design a real-time video playback system using a web camera. In this paper, we design 

video receiving from RTSP server web camera, real-time data transmission to client, and implementation 

method of server and client module. Through this, the technical contents of the real-time video playback 

system using the RTSP server web camera are designed. 

This paper presents the following design method. First, an appropriate communication protocol such as 

simple-RTSP is selected to transmit the video taken from the RTSP server web camera, and an RTSP server 

environment is built using the simple-RTSP. The RTSP server system receives video data from the web 

camera and transmits the video data to the client module in real time using the RTSP protocol. Next, we 

implement the client module. The client module provides an interface through which users can play and 

control videos in real time. A Python program is used to design the client module. It connects to the RTSP 

server through the Python program and provides the function of receiving and outputting real-time video data. 

For the real-time video playback system design using a web camera proposed in this paper, the system was 

implemented and experiments were conducted. As a result of the experiment, it was confirmed that it worked 

normally. 
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