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Audio on Internet -- Statistics 

 In 2008, 13% of American population listened to radio 
online compared to 11% in 2007  

(Source: The Earth Times, April 9, 2008) 

 It is estimated that: 

 13,000 stations currently available on Internet 

 150 million people are listening Internet Radio everyday 

 



Media Streams 

On Demand Live 

File saved to a hard disk & 
then played from that 
location 

Information sent straight 
to computer or device 
without saving the file to 
a hard disk 

Files saved on 
servers/hard disks for 
extended amounts of 
time 

Available at one time only 



Streaming 
 Attempts to display media on computers date back to 

mid-20th century 

 Little progress made for several decades, primarily due 
to high cost & limited capabilities of computer 
hardware 

 By 1990, consumer grade PCs became powerful enough 
to display various media but media was delivered by 
downloading 

 During late 1990s & early 2000s, advances in network 
bandwidth, combined with power of computers, made 
streaming media practical & affordable 

 



Protocol Issues 



UDP (User Datagram Protocol) 

 Sends a media as a series of small packets 

 It is simple & efficient, but there is no mechanism within the 
protocol to guarantee delivery 

 Receiving application to detect loss or corruption of data and 
recover it using error correction techniques 

 If data is lost, the stream may suffer drop outs 



RTSP (Real-time Streaming Protocol), RTP (Real-time Transport Protocol), 

RTCP (Real-time Transport Control Protocol)  

 Developed specifically to stream media over networks 

 RTSP runs over a variety of transport protocol whereas 
RTP & RTCP are built on top of UDP 



TCP (Transmission Control Protocol) 

 Reliable protocol 

 Guaranteed correct delivery of each bit in the media 
stream, but with retrials 

 Complex to implement 

 Results in buffering 

 Loss if buffering delay exceeds 200 ms 



Unicast Protocols 

 Sends a separate copy of media 
stream from server to each 
recipient 

 It is norm for most internet 
connections, but does not scale 
well when many users to view 
the same program concurrently 

 

http://en.wikipedia.org/wiki/File:Unicast_streaming.svg


Multicast Protocols 

 Sends a single stream from server 
to a group of recipients 

 Depending on network 
infrastructure & type, multicast 
transmission may or may not be 
feasible 

 

http://en.wikipedia.org/wiki/File:Multicast_stream.svg


Media Players 

 Real Player 

 Media Player 

 Quick Time Player 

 VLC Media Player 

 Adobe Flash Player 

 Microsoft Silverlight 

 

 























Buffering in Pause mode 



Internet Radio Device 

A ‘no-computer’ option for 
listening to audio media 
streams 

http://en.wikipedia.org/wiki/File:A_Kerbango.jpg




Adaptive Streaming 

Internet connection speeds vary widely and speed of each type 
of connection also varies depending on conditions 

 Adaptive streaming is a process that adjusts quality of media 
delivered to a web page based on changing network 
conditions to ensure best possible user experience 

 Adaptive streaming simplifies content creation & 
management making streaming media easy to deploy and 
does not require any coding 





MPEG-4 SLS (Scalable-to-Lossless Coding) 

 World’s latest adaptive Streaming Technology 

 Demonstrated in Singapore on 7th Jan 2010 

 Consumer no longer have to trade off media quality with 
streaming speed 

 Single encoded file can be played back on different 
environment with bit-rate cap determined by the server 
provider 



Audio/Video on Mobiles 
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