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Abstract--- This paper presents an embedded architecture for 

live video streaming which is done by camera module. The 

Raspberry pi embedded board has been used to develop the 

proposed embedded architecture. Raspberry pi board which 

is compatible with any display through LVDS, TTL, HDMI, 

VGA. To implement live video Streaming any of above can 

be used. The paper shows the implementation of low end as 

well as portable video conferencing solution. It includes the 

software application development as well as hardware 

prototyping of system. This paper also presents GStreamer 

framework for live video streaming. The development 

process will mainly focus on software development on the 

Linux operating system using raspberry pi boards. video 

streaming has made significant stand in the corporate world 

as well as education and many other areas as largely used 

application. 
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I. INTRODUCTION 

Live Video Streaming system enables users to communicate 

over the remote locations. With the advent of high speed 

broadband communications technology people on any part 

of the world come closer and world has become a small 

village. Now days in business, education and medical areas 

uses technology as a large part. In corporate world, people 

around the world can address any conference using video 

conferencing. Same in education field, global teachers can 

teach students in the any part of the world using just a small 

infrastructure of conferencing system. In medical field 

doctors around the world can diagnose the patient as well as 

instruct others to save many lives. 

The technology used in this system is digital 

compression of video streams in real time. The hardware or 

software that performs compression is called a codec 

(coder/decoder). The resulting digital stream of 1s and 0s is 

subdivided into labeled packets, which are then transmitted 

through a digital network. 

The traditional PC for the majority of the time, are 

unsuitable for implementation of these types of algorithms. 

Therefore, quite often, dedicated embedded architectures are 

required to be designed. Moreover Embedded system has 

features like low power dissipation, less cost, flexibility, 

portability. In day to day life ARM (Advance RISC 

Machine) is widely used in embedded technology. Here 

Raspberry pi embedded board is used for proposed 

application. 

The Raspberry Pi is a computer about the size of a 

credit card, designed to cost of around Rs.3K for the 

cheapest model. The Board is a mini computer itself without 

any input or output devices but ports provided to connect 

them. 

The board is designed with an intention of 

providing computer education to the remote schools where 

the PCs are not very commonly used. This includes a 

700MHz ARM11 processor; 128MB or 256MB of memory 

(RAM); there's also a memory card slot, audio/video outputs 

to connect to TV, and a USB port for keyboard, mouse and 

so forth. With all that, the computer uses less power [1].  

The brain of the Raspi is the Broadcom BCM2835 

'system-on-a-chip', which includes the main components 

needed for a computer system. These includes; The Central 

Processing Unit (processor), which handles the main 

workload; The Graphics Processing Unit (GPU), which 

accelerates the process of producing the complicated 

graphics you see on your screen; and The Random Access 

Memory (RAM) which acts as somewhere for the CPU to 

keep the information that it is working on. 

 
Fig. 1: “Raspberry pi” embedded board 

II. BOOTING UP AND INSTALLATION OF LINUX KERNEL 

Every computer needs some form of operating 

system (os) to direct its hardware, provide a user interface 

and allow software to be run. As linux is open-source, 

making it free to use, linux would seem the ideal os for the 

task. The raspberry pi is fully compatible with several 

distributions of linux, including archlinux arm, openelec, 

pidora, raspbmc, risc os and the raspbian some of these will 

be available from the raspberry pi foundation preloaded onto 

an sd card [2]. 

 Peripherals Needed A.

The raspberry pi is a full computer in itself but, as with any 

computer, it needs to be able to interact with the real world. 

most people will therefore want to connect it to a screen, 

keyboard, mouse and etc. raspberry pi board, screen and 

cables, keyboard, sd card, power supply are the essential 

peripherals. And usb hub, speakers, head phones, mouse, 

internet access, case are the highly recommended 

peripherals. 
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 Pre-Loaded SD Card B.

The raspberry pi board comes with a memory card reader 

that takes sd and mmc memory cards. You will need 

somewhere to store operating system and files, and a 

memory card is a little more practical than an external hard 

drive disk. to make process easier, the raspberry pi 

foundation will be selling memory cards pre-loaded with a 

gnu/linux operating system. 

 Installing Operating System Images on Linux C.

After getting connected required peripherals; we need an OS 

to be ported on the CPU. We are using Raspbian as OS so 

we will load our SD card with the kernel image of the 

Raspbian OS. There are some basic steps require to setup 

the board to work accordingly. We need to boot the SD card 

then port the OS on the board and then we have to install 

tool chain to work for particular application to work. 

Steps for create SD card: 

Visit http://www.raspberrypi.org/downloads/ [2] and 

download any operating system image as per requirement. 

 Here Raspbian operating system is installed. 

 Insert the SD card into computer through SD card 

reader. 

 In linux powered computer Install the ImageWriter 

tool from the Ubuntu software center. 

 Launch the ImageWriter tool; it needs your 

administrator password. 

 Select the image file to be written to the SD card and 

select target device like / dev/ sdc. 

 Click to write device button. 

 Wait for the process to finish and remove the SD card. 

 Booting Up D.

When the Raspberry Pi is powered-on, the GPU will read 

from the memory card, which provides the 'firmware' the 

GPU needs. The GPU in turn loads the operating system 

kernel and starts the main processor. The first boot may take 

a very long time. The default installation process is highly 

automated, and will only display messages if it needs 

information or encounters a problem [8-10]. 

III. GSTREAMER OVERVIEW 

GStreamer is a framework for creating streaming media 

applications.  GStreamer’s development framework makes it 

possible to write any type of streaming multimedia 

application. The GStreamer framework is designed to make 

it easy to write applications that handle audio or video or 

both. It isn’t restricted to audio and video, and can process 

any kind of data flow.This makes GStreamer a good 

framework for designing even high-end audio and video 

applications [3]. 

The framework is based on plugins that will 

provide the various codec and other functionality. the 

plugins can be linked and arranged in a pipeline. This 

pipeline defines the flow of the data.  

The gstreamer core function is to provide a 

framework for plugins, data flow and media typehandling. it 

also provides an api to write applications using the various 

plugins. 

GStreamer provides an API for multimedia 

applications,  a plugin architecture, a pipeline architecture, a 

mechanism for media type handling/negotiation, a 

mechanism for synchronization, over 250 plug-ins providing 

more than 1000 elements, a set of tools [3]. 

 

 

 
Fig. 2 : GStreamer Overview 

1) GStreamer plug-ins could be classified into  

 protocols handling  

 sources: for audio and video (involves protocol 

plugins)  

 formats: parsers, formaters, muxers, demuxers, 

metadata, subtitles  

 codecs: coders and decoders 

 Filters: converters, mixures, effects, 

 Sinks: for audio and video 

2) GStreamer is packaged into 

 Gstreamer: the core package  

 gst-plugins-base: an essential exemplary set of 

elements  

 gst-plugins-good: a set of good-quality plug-ins under 

LGPL  

 gst-plugins-ugly: a set of good-quality plug-ins that 

might pose distribution problems  

 gst-plugins-bad: a set of plug-ins that need more 

quality  

 gst-libav: a set of plug-ins that wrap libav for 

decoding and encoding  

 A few others packages. 

IV. GSTREAMER OBJECTS 

Gstreamer uses foundation for application building. For that 

it has elements, pads, bins & pipelines & communication. 

 Elements A.

An element is the most important class of objects in 

GStreamer. You will usually create a chain of elements 

linked together and let data flow through this chain of 

elements. An element has one specific function, which can 

be the reading of data from a file, decoding of this data or 

outputting this data to your sound card (or anything else). 

By chaining together several such elements, you create a 

pipeline that can do a specific task, for example media 

playback or capture. 

 Pads B.

Pads are element's input and output, where you can connect 

other elements. They are used to negotiate links and data 
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flow between elements in GStreamer. A pad can be viewed 

as a ―plug or ―port on an element where links may be 

made with other elements, and through which data can flow 

to or from those elements. Pads have specific data handling 

capabilities: a pad can restrict the type of data that flows 

through it. Links are only allowed between two pads when 

the allowed data types of the two pads are compatible. Data 

types are negotiated between pads using a process called 

caps negotiation. Data types are described as a GstCaps. 

 Bins and Pipelines C.

A bin is a container for a collection of elements. Since bins 

are subclasses of elements themselves, you can mostly 

control a bin as if it were an element,. Bins also forward bus 

messages from their contained children (such as error 

messages, tag messages or EOS messages). 

A pipeline is a top-level bin. It provides a bus for 

the application and manages the synchronization for its 

children. As you set it to PAUSED or PLAYING state, data 

flow will start and media processing will take place. Once 

started, pipelines will run in a separate thread until you stop 

them or the end of the data stream is reached. 

 
Fig. 3 : GStreamer Pipeline 

 Communication D.

GStreamer provides several mechanisms for communication 

and data exchange between the application and the pipeline. 

Buffers are objects for passing streaming data 

between elements in the pipeline. Buffers always travel from 

sources to sinks (downstream). 

Events are objects sent between elements or from the 

application to elements. Events can travel upstream and 

downstream. Downstream events can be synchronized to the 

data flow. 

Messages are objects posted by elements on the 

pipeline's message bus, where they will be held for 

collection by the application. Messages can be intercepted 

synchronously from the streaming thread context of the 

element posting the message, but are usually handled 

asynchronously by the application from the application's 

main thread. Messages are used to transmit information such 

as errors, tags, state changes, buffering state, redirects etc. 

from elements to the application in a thread-safe way. 

 
Fig. 4: GStreamer pipeline with different communication 

flows 

Queries allow applications to request information 

such as duration or current playback position from the 

pipeline. Queries are always answered synchronously. 

 

 GStreamer Tools E.

Gstreamer has two basic tools that are gst-launch & gst-

inspect 

gst-launch is a tool that builds and runs basic 

GStreamer pipelines. In simple form, a PIPELINE-

DESCRIPTION is a list of elements separated by 

exclamation marks (!). Properties may be appended to 

elements, in the form property=value. A pipeline consists 

elements and links. Elements can be put into bins of 

different sorts. Elements, links and bins can be specified in a 

pipeline description in any order. 

gst-inspect is a tool that prints out information on 

available GStreamer plugins, information about a particular 

plugin, or information about a particular element. When 

executed with no PLUGIN or ELEMENT argument, gst-

inspect will print a list of all plugins and elements together 

with a summary. 

V. GSTREAMER INSTALLATION 

To Develop an application using GStreamer framework it is 

essential to install GStreamer on Server as well as Client 

side. 

 Setting up the Raspberry pi To Use GStreamer A.

First log in in Raspberry pi board. 

To get a third party package, add the following line at the 

end of /etc/apt/sources.list 

deb http://vontaene. de/ raspbian-updates / .  main 

Save it and close it. 

Now run sudo apt-get update, which will make use of the 

above line. 

Now install GStreamer using sudo apt-get install 

gstreamer1.0 

 Install GStreamer in Ubuntu B.

First run sudo update 

Now install the following packages by run following 

command: 

sudo apt-get install  python-gi  python3-gi  

gstreamer1.0-tools  gir1.2-gstreamer-1.0 gir1.2-gst-plugins-

base-1.0 gstreamer1.0-plugins-good gstreamer1.0-plugins-

ugly gstreamer1.0 plugins-bad  gstreamer1.0-libav [7] 

Now it is good to use GStreamer for application 

Development. 

VI. APPLICATION DEVELOPMENT – GSTREAMER 

Raspivid is a command line application that allows the user 

to capture video with cameara module , and raspistill is a 

command line application that allows the user to capture 

images. For this first of all connect camera module with 

Raspberry pi and login in Raspberry pi board. After that run 

following commands from terminal: 

sudo apt-get update and sudo apt-get upgrade for 

upgrade Raspberry pi firmware 

Now run sudo raspi-config .it will show palate. In 

that navigate “camera” and select “enable” 

Now select Finish and reboot. 
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 Capture Images A.

To capture image in jpeg format run the following 

command: 

raspistill - o test_image.jpg Here – o indicate output 

filename. 

 
Fig. 5: Test image 

 Capture Video B.

To capture 10s video run following command: 

raspivid - o video.h264 - t 10000 

 Live Video Streaming C.

In this, capture the video from the camera, encode it to 

H.264 format, stream it through network, decode it and 

display the video data to the screen. This whole 

functionality is divided into different tasks. For each task the 

pipeline is created in the gstreamer and it is tested using gst-

launch-1.0 utility [4-6]. 

To Stream video from Raspberry pi run the 

following command on Rasbrry pi board : 

raspivid -t 999999 -w 1080 -h 720 -fps 25 -hf -b 

2000000 -o -  |  gst-launch-1.0 -v fdsrc ! h264parse ! 

rtph264pay config-interval=1 pt=96 ! gdppay ! tcpserversink 

host = serverIP port=5000. 

The data captured from the camera to stream 

through the network flow via source & sink pads of the 

elements of the pipeline 

To receive video on computer run the following 

command: 

gst-launch-1.0 –v tcpclientsrc host=serverIP port=5000! 

gdpdepay ! rtph264depay ! avdec_h264 ! Video convert ! 

autovideosink sync=false 

This shows the reverse process of receiving H264 

data through network then decode the compressed data and 

displays it on the screen using the HDMI port of the pi. 

Below is a snapshot of execution of Pipeline. 

 
Fig. 6 : Snapshot of live video streaming 

 

VII. CONCLUSION 

This paper presents process of how to implement live video 

streaming on raspberry pi. This type of implementation is 

preferable because Raspberry pi is a low cost board so it is 

right selection for remote monitoring,HD Video survilience, 

Video Conferencing purpose. The system prototype will be 

portable enough and will not require any huge setup for the 

communication. Just attach the camera & screen and get 

started. 
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