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SYSTEM AND METHOD FOR LIMITING 
DEAD AIR TIME IN INTERNET STREAMING 

MEDIA DELIVERY 

This application is a continuation of US. patent applica 
tion Ser. No. 09/570,837 ?led on May 12, 2000 now aban 
doned. 

FIELD OF THE INVENTIONS 

The inventions below relate to the ?eld of internet commu 
nications. 

BACKGROUND OF THE INVENTIONS 

Recently, radiobroadcasters have begun transmitting their 
audio content over the internet, allowing consumers to listen 
to radio stations received over the internet and played through 
computer speakers. For a home user to receive radio station 
“netcasts” over the internet, the user must have a personal 
computer, an internet account, browser software such as 
Internet Explorer® or Netscape Navigator®, an audio pro 
cessing software “plug-in” capable of processing audio infor 
mation, and a radio simile graphical interface. An Internet 
Radio Receiver and Interface, described in our co-pending 
application US. application Ser. No. 09/ 334,846, hereinafter 
referred to as internet appliance, incorporates all of the nec 
essary computer hardware and software needed to connect to 
the internet and communicate with various sources of audio 
information such as radiobroadcasters. 

Audio ?les are typically large and if downloaded as a 
whole could take ?fteen minutes of wait time for each one 
minute of audio played. A process called streaming audio 
allows the user to listen to the audio while it downloads to 
their internet appliance (as opposed to downloading a music 
?le and playing the ?le after the download is complete). There 
are a number of streaming audio formats available. The com 
mon ones today include Real Networks G2 and G7, Microsoft 
Windows Media, Shoutcast MP3 and Icecast MP3. 
When a user changes the internet radio station he is listen 

ing to, the internet appliance must (a) establish a data con 
nection with the new internet radio station, (b) receive and 
store streaming audio data into a data buffer, and (c) start 
playing the streaming audio data from the head of the buff 
ered data while adding new streaming audio data to the tail of 
the buffered data. Step (b) here is commonly called buffering 
or pre-buffering and may take on the order of several seconds 
to about 10 seconds or more depending on the user’s connec 
tion quality to the network, network traf?c, and the charac 
teristics of the streaming audio to which the user is trying to 
connect. Currently, this dead air time is ?lled with silence and 
is visually represented (when the streaming media is received 
through a computer with a screen) with a small “progress bar” 
or message announces how much of the buffering has been 
completed. When the buffer level reaches 100% the user then 
starts to hear audio from the computer. Savvy internet radio 
listeners are accustomed to such delays in getting access to 
internet content. However, when one breaks the assumption 
that internet radio will always be listened to at a computer 
where the user is looking at some visual display, then the dead 
air time is annoying. Our internet radio appliances mimic the 
functionality of a traditional FM radio, allowing the user to 
listen to internet “radio stations” through an appliance that 
does not require a fully functional personal computer, and 
instead functions in a manner similar to a traditional radio or 
audio receiver. In the embodiment of our internet radio sys 
tem, the dead air time is unacceptable and potentially confus 
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2 
ing. The dead air time incident to buffering and pre-buffering, 
however, can be ?lled with audio content as desired. 

SUMMARY 

To address and eliminate dead air time incident to negotia 
tion, buffering and pre-buffering when connecting an internet 
appliance to an internet media server, the system and method 
described below identify the dead air time and provide alter 
nate audio content during negotiation, buffering and pre 
buffering. “Pre-rolls”, or short pieces of audio content, are 
stored in the internet appliance or a system management 
server and played during the dead air time. These pre-rolls are 
played during the time between the user selecting a new 
station and the start of the audio playing from the new station 
stream. Thus, the dead air time between changing internet 
radio stations has been eliminated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of system. 
FIG. 2a is a block diagram of storing IRQQ audio data into 

the play buffer and playing IRQQ audio data out from the play 
buffer. 

FIG. 2b is a block diagram of storing IRKR audio data into 
the play buffer and playing pre-roll data out from the pre-roll 
storage. 

FIG. 20 is a block diagram of storing IRKR audio data into 
the play buffer and playing IRKR audio data out from the play 
buffer. 

DETAILED DESCRIPTION OF THE 
INVENTIONS 

FIG. 1 is a block diagram of the system and is comprised of 
an internet appliance 1, the system management server or 
internet radio database server 2 and the individual internet 
content providers, here shown internet radio station IRQQ 3 
and internet radio station IRKR 4. 

The internet appliance 1 is the user interface whereby the 
user can select the desired internet radio station by simply 
tuning it in, just as you would a traditional radio. The internet 
appliance 1 is fully described in our co-pending application 
Internet Radio Receiver and Interface, US. application Ser. 
No. 09/334,846 and incorporated herein in its entirety. Inter 
net Radio Receiver and Interface describes devices and 
method for receiving radio broadcasts (webcasts) over the 
internet in a device that resembles a typical radio receiver. The 
hardware is housed in a radio box separate from a personal 
computer, and the interface is a panel of physical radio knobs, 
buttons, FM and AM channel indicators, etc., on the radio 
housing. Inside the radio box, necessary computer compo 
nents and software permit connection to the internet and 
communication with various sources of audio information. In 
one embodiment, the device is a completely stand-alone 
device that a consumer can plug into a telephone line, ISDN 
line, local area network, or cable line and select radio stations 
with the same type of controls as a typical radio. In another 
embodiment, the device is a box that communicates with the 
internet through the user’s personal computer, which must 
then have an internet connection and internet software 
installed and operating and communicate with audio compo 
nents, to play the audio content. In third and fourth embodi 
ments, the internet appliance is either a personal computer or 
a web TV with the necessary browser software, audio pro 
cessing software, and radio simile graphical interface. 



US 7,584,291 B2 
3 

The internet content database server such as internet radio 
database server 2 processes the user’s request and is the 
primary interface to the internet appliance 1. The internet 
radio database server 2 maintains, in this example, internet 
radio station information, including a list of stations (audio 
content providers), their streaming media format, bit rate 
output, and associated URL. The internet radio database 
server 2 also maintains a list of “pre-rolls”, fully described 
beloW, for each of the internet radio stations. The internet 
radio database server 2 talks to the internet appliance 1 so that 
the server knoWs at What bit rate the user is connected to the 
internet (56K, ISDN, DLS for example) and What streaming 
media format the user’s player requires (streaming MP3 for 
example). 

Since audio data ?les are large, a process called streaming 
audio alloWs the user to listen to the audio While it doWnloads 
to their internet appliance. When the user selects an internet 
radio station, the internet appliance 1 sends a request to the 
internet radio database server 2. The internet radio database 
server responds With the URL of the internet radio station (the 
media content server) the user Wants to play and also has 
instructions that tell What internet appliance audio processing 
softWare is required to play the requested audio content. The 
internet appliance, database server, and media content server 
negotiate to arrange the transmission of streaming audio con 
tent to the client. The requested audio content has, in most 
instances, been compressed and encoded. If the ?le Was not 
compressed, the sound ?le Would be too large and Would be 
too long to send and be played With currently available inter 
net connections. The requested audio content is transmitted in 
“packets” of compressed audio, and these packets are sent to 
a buffer on the internet appliance. Once the buffer is full, the 
internet appliance starts to play the audio. Thereafter, the 
streaming process provides an uninterrupted stream of audio 
content to the audio components of the client system. HoW 
ever, the negotiation and buffering take some several seconds, 
creating a long gap of time betWeen selection of a station and 
eventual play of the station’s audio content on the client’s 
audio system. 

To ?ll the gap, referred to by analogy as dead air time, short 
pieces of audio content are played during the time betWeen 
the user selecting a neW internet radio station and the start of 
audio playing from the neW station stream. We refer to these 
short pieces of audio content as “pre-rolls” or “clips.” From 
the user’s perspective, this eliminates the dead time When 
changing stations. There are a number of possible content 
alternatives for the pre-rolls. The pre-roll can contain verbal 
announcement, to announce to the user the station identi?ca 
tion such as “This is IRQQ Cool JaZZ from San Francisco”. 
There is the possibility of playing a musical clip from the 
station. Alternatively, a locally generated audio clip (from the 
user’s ISP, for example) might be inserted also, for example, 
“You have neW mail.” The station identi?cation or other clips 
might be mixed With a musical background Which is longer 
than the spoken text and may be looped to cover an extended 
buffer time. Naturally, the announcement could also indicate 
the progress and status “buffering ?fty percent completed”. 

The “pre-rolls” can be stored locally, in pre-roll storage 5, 
in the internet appliance playing the internet radio content as 
shoWn. Storage 5 may be any form of computer memory, 
including a computer hard disk, ?ash memory or the like. The 
pre-rolls do not require much storage if stored in a com 
pressed format such as MP3. Locally generated audio content 
could also be generated by software either stitching together 
smaller audio pieces, a local synthesizer playing midi or a 
local softWare speech synthesizer. 
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4 
Basically, any computer memory accessible to the client 

computer, either locally or through the internet, may be used 
to store any number of ?les of audio content suitable for use 
a pre-rolls. Pre-rolls could be stored on the system manage 
ment server or on a separate a high performance server (not 
shoWn) Which is in netWork terms on the internet, very close 
to the end user. This means that the expected jitter is loW and 
the buffering for the pre-roll can be minimal. This netWork 
pre-roll could be combined With a local pre-roll on the local 
machine Which might be only a second or tWo. This Would 
alloW more ?exibility in the updating of the pre-rolls as they 
do not have to be sent to each end user’s system. 
The pre-rolls stored on the user’s local system may be 

updated transparently to the user either When the system is 
idle or in the background When there is spare bandWidth. For 
example, user speci?c information (an announcement of 
Waiting mail on the user’s mail server) can be loaded into 
pre-roll storage during transmission of audio content. Pre 
rolls for the user’s favorite stations could be updated ?rst and 
more often than those for stations infrequently used. 
A clip could be stored from the last time the user listened to 

a particular internet radio station. One or more pre-rolls could 
be stored for each station in the database and the choice of 
Which pre-roll is sent to a particular internet appliance could 
be on the basis of some user data such as language preference. 

In the system shoWn in FIG. 1 and detailed in FIGS. 2a 
through 20, the user is already tuned to internet radio station 
IRQQ 3, and is receiving streaming audio in an uninterrupted 
steady state. Packets of data arrive from IRQQ and are added 
to the tail of the play buffer While audio is played from the 
head of the play buffer, shoWn in FIG. 2a. The siZe of the play 
buffer decreases if there is network congestion and packets 
arrive late. The user hears audio from IRQQ, slightly delayed 
in time due to both netWork transport delay but more signi? 
cantly, due to the play buffer. The internet appliance is still 
playing from IRQQ. The user then turns the tuning knob (or 
station selector) to select IRKR. The system management 
server is programmed to communicate With the client com 
puter and receive the request for IRKR, and direct the client 
computer to play at least one of the pre-roll audio ?les While 
the client computer is negotiating a connection With the audio 
content provider IRKR and buffering content provided in 
streaming media format by IRKR’ s server. The internet appli 
ance starts feeding data from the locally stored pre-roll for 
IRKR to the user, shoWn in FIG. 2b. The user hears the 
pre-roll for IRKR start essentially immediately. The internet 
radio appliance requests the stream for the neW station and the 
internet radio database server redirects the internet radio 
appliance to the stream from IRKR. The pre-roll for IRKR 
continues to play. The internet radio appliance and the inter 
net radio station IRKR negotiate a connection and the audio is 
buffered into the play buffer. The pre-roll continues and if the 
negotiation and buffering take a long time the internet radio 
appliance might insert a message to say that the buffering is 
75% completed for example. When the play buffer is su?i 
ciently full, the audio is sWitched from the pre-roll to the 
stream from the play buffer, shoWn in FIG. 20. SWitch over 
from the pre-roll to the streaming media is accomplished by 
the client computer upon determining that the play buffer is 
suf?ciently full. The user noW starts to hear the stream from 
IRKR. 

Thus, While the preferred embodiments of the devices and 
methods have been described in reference to the environment 
in Which they Were developed, they are merely illustrative of 
the principles of the inventions. Other embodiments and con 
?gurations may be devised Without departing from the spirit 
of the inventions and the scope of the appended claims. 
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We claim: 
1. A system management server comprising: 
a processor; and 
a memory medium coupled to the processor, Wherein the 
memory medium has stored therein program instruc 
tions executable to: 
receive a request from a client computer to establish a 

connection over a communication netWork to receive 
streaming audio content from a ?rst audio content 
provider; 

in response to receiving a subsequent request from the 
client computer to establish a connection With a sec 
ond audio content provider, direct the client computer 
to stop playing streaming audio content from the ?rst 
audio content provider and to play one or more of a 
plurality of audio ?les until the client computer estab 
lishes a connection With the second audio content 
provider and completes buffering a predetermined 
amount of streaming audio content provided by the 
second audio content provider; 

in response to the client computer buffering the prede 
termined amount of streaming audio content provided 
by the second audio content provider, direct the client 
computer to stop playing the one or more audio ?les 
and begin playing streaming audio content provided 
by the second audio content provider; 

Wherein the one or more audio ?les are distinct from 
streaming audio content from the ?rst and second audio 
content providers, and Wherein at least one of the one or 
more audio ?les provides, When played, an audible iden 
ti?cation of one or more of the ?rst and second audio 
content providers. 

2. The system management server of claim 1, Wherein the 
program instructions are further executable by the processor 
to direct the client computer to, in response to the system 
management server providing a directive to play one or more 
of the plurality of audio ?les, stop receiving streaming audio 
content from the ?rst audio content provider. 

3. The system management server of claim 1, Wherein at 
least a subset of the plurality of audio ?les are musical clips of 
musical content associated With one or more of the ?rst and 
second audio content providers. 

4. The system management server of claim 1, Wherein at 
least a subset of the plurality of audio ?les are audio clips that, 
When played, audibly indicate the status of said buffering of 
the streaming audio content provided by the second audio 
content provider. 

5. The system management server of claim 1, Wherein the 
?rst and second audio content providers are lntemet radio 
stations, Wherein the at least one of the one or more audio ?les 
is an audio clip that provides, When played, an audible iden 
ti?cation of one or more of the lntemet radio stations. 

6. The system management server of claim 1, Wherein the 
program instructions are further executable by the processor 
to, in response to receiving a request from the client computer, 
provide the client computer an address for establishing a 
connection With one of the audio content providers. 

7. The system management server of claim 1, Wherein said 
plurality of audio ?les are stored in one of the memory 
medium of the system management server or a memory 
medium of the client computer. 

8. The system management server of claim 1, comprising a 
memory accessible to the client computer via the netWork, 
Wherein said plurality of audio ?les are stored Within said 
memory. 

9. The system management server of claim 1, Wherein a 
portion of each of the plurality of audio ?les is stored in a 
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6 
memory medium of the client computer, and the remaining 
portion is stored in the memory medium of the system man 
agement server. 

10. The system management server of claim 1, Wherein 
saidplurality of audio ?les are stored on a memory medium of 
the client computer. 

11. The system management server of claim 1, Wherein the 
communication netWork is the Internet. 

12. The system management server of claim 1, Wherein the 
audible identi?cation includes at least the name of the audio 
content provider. 

13. The system management server of claim 1, Wherein the 
audible identi?cation includes a verbal announcement of at 
least the name of the audio content provider and the musical 
genre associated With the audio content provider. 

14. The system management server of claim 1, Wherein the 
audible identi?cation includes a verbal announcement of at 
least the name of the audio content provider and the musical 
genre and city associated With the audio content provider. 

15. The system management server of claim 1, Wherein at 
least a subset of the plurality of audio ?les are audio clips that 
provide audible status information associated With the com 
munication netWork. 

16. The system management server of claim 1, Wherein at 
least a subset of the plurality of audio ?les are locally gener 
ated audio clips that provide audible status information asso 
ciated With the client computer. 

17. The system management server of claim 1, Wherein the 
one or more audio ?les are audio clips that provide audible 
status information associated With the second audio content 
provider. 

18. The system management server of claim 1, Wherein the 
one or more audio ?les are audio clips that provide audible 
identi?cation information associated With the second audio 
content provider. 

19. The system management server of claim 1, Wherein the 
one or more audio ?les are musical clips of musical content 
associated With the second audio content provider. 

20. A method for communicating With a client computer 
and a plurality of audio content providers via a communica 
tion netWork, Wherein the plurality of audio content providers 
includes a ?rst audio content provider and a second audio 
content provider, the method comprising: 

receiving a request from the client computer to establish a 
connection over the communication netWork to receive 
streaming audio content from the ?rst audio content 
provider; 

in response to receiving a subsequent request from the 
client computer to establish a connection With a second 
audio content provider, directing the client computer to 
stop playing streaming audio content from the ?rst audio 
content provider and to play one or more of a plurality of 
audio ?les until the client computer establishes a con 
nection With the second audio content provider and com 
pletes buffering a predetermined amount of streaming 
audio content provided by the second audio content 
provider; 

in response to the client computer buffering the predeter 
mined amount of streaming audio content provided by 
the second audio content provider, directing the client 
computer to stop playing the one or more audio ?les and 
begin playing streaming audio content provided by the 
second audio content provider; 

Wherein the one or more audio ?les are distinct from 
streaming audio content from the ?rst and second audio 
content providers, and Wherein at least one of the one or 
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more audio ?les provides, When played, an audible iden 
ti?cation of one or more of the plurality of audio content 
providers. 

21. The method of claim 20, further comprising in response 
to the system management server providing a directive to play 
one or more of the plurality of audio ?les, directing the client 
computer to stop receiving streaming audio content from the 
?rst audio content provider. 

22. A client computer, comprising: 
a processor; and 
a memory medium coupled to the processor, Wherein the 
memory medium has stored therein program instruc 
tions executable to: 
send a request to a system management server to estab 

lish a connection over a communication netWork to 
receive streaming audio content from a ?rst audio 
content provider; 

in response to said sending a subsequent request to the 
system management server to establish a connection 
With a second audio content provider, receive a com 
mand from the system management server; 

in response to receiving the command from the system 
management server: 
stop playing streaming audio content from the ?rst 

audio content provider; 
play one or more of a plurality of audio ?les; 
establish a connection With the second audio content 

provider; 
buffer a predetermined amount of streaming audio 

content provided by the second audio content pro 
vider; 

stop playing the one or more audio ?les; and 
begin playing streaming audio content provided by 

the second audio content provider; 
Wherein the one or more audio ?les are distinct from 

streaming audio content from the ?rst and second audio 
content providers, and Wherein at least one of the one or 
more audio ?les provides, When played, audible identi 
?cation of one or more of the ?rst and second audio 
content providers. 

23. The system of claim 22, Wherein the program instruc 
tions are further executable by the processor to, in response to 
receiving the command from the system management server, 
stop receiving streaming audio content from the ?rst audio 
content provider. 

24. A system management server, comprising: 
a processor; and 
a memory medium coupled to the processor, Wherein the 
memory medium has stored thereon program instruc 
tions executable to: 
receive a request from a client computer to establish a 

connection over a communication netWork to receive 
streaming audio content from a ?rst audio content 
provider; 

in response to receiving a subsequent request from the 
client computer to establish a connection With a sec 
ond audio content provider, direct the client computer 
to stop playing audio content from the ?rst audio 
content provider and to play one or more of a plurality 
of audio ?les until the client computer establishes a 
connection With the second audio content provider 
and completes buffering a predetermined amount of 
streaming audio content provided by the second audio 
content provider; 

in response to the client computer buffering the prede 
termined amount of streaming audio content provided 
by the second audio content provider, direct the client 
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computer to stop playing the one or more audio ?les 
and begin playing streaming audio content provided 
by the second audio content provider, Wherein the one 
or more audio ?les are distinct from streaming audio 
content from the ?rst and second audio content pro 

viders; 
Wherein the selection of the one or more of the plurality of 

audio ?les is based on user preference information asso 
ciated With a user of the client computer. 

25. The system management server of claim 24, Wherein 
the user preference information includes at least language 
preference information. 

26. A system management server, comprising: 
a processor; and 
a memory medium coupled to the processor, Wherein the 
memory medium has stored thereon program instruc 
tions executable to: 
receive a request from a client computer to establish a 

connection over a communication netWork to receive 
streaming audio content from a ?rst audio content 
provider; 

in response to receiving a subsequent request from the 
client computer to establish a connection With a sec 
ond audio content provider, direct the client computer 
to stop playing streaming audio content from the ?rst 
audio content provider and to play one or more of a 
plurality of audio ?les until the client computer estab 
lishes a connection With the second audio content 
provider and completes buffering a predetermined 
amount of streaming audio content provided by the 
second audio content provider; 

in response to the client computer buffering the prede 
termined amount of streaming audio content provided 
by the second audio content provider, direct the client 
computer to stop playing the one or more audio ?les 
and begin playing streaming audio content provided 
by the second audio content provider; 

Wherein the one or more audio ?les are distinct from 
streaming audio content from the ?rst and second audio 
content providers, and Wherein at least one of the one or 
more audio ?les provides audible information to a user 
of the client computer, Wherein, When the information 
associated With one or more of the audio clips changes, 
the one or more audio clips are updated transparently to 
the user. 

27. The system management server of claim 26, Wherein 
each audio ?le is associated With one of the plurality of audio 
content providers, and Wherein the program instructions are 
further executable to, if the information associated With one 
or more of the audio ?les changes, update the audio ?les 
associated With user preferred audio content providers before 
the audio ?les associated With other audio content providers. 

28. The system management server of claim 26, Wherein 
the program instruction are further executable to transpar 
ently update the audio ?les to the user When there is spare 
bandWidth during transmission of the streaming audio con 
tent. 

29. A system management server, comprising: 
a processor; and 

a memory medium coupled to the processor, Wherein the 
memory medium has stored therein program instruc 
tions executable to: 

receive a request from a client computer to establish a 
connection over a communication netWork to receive 
streaming audio content from a ?rst audio content 
provider; 
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in response to receiving a subsequent request from the 
client computer to establish a connection With a sec 
ond audio content provider, direct the client computer 
to stop playing streaming audio content from the ?rst 
audio content provider and to play one or more of a 
plurality of audio ?les until the client computer estab 
lishes a connection With the second audio content 
provider and completes buffering a predetermined 
amount of streaming audio content provided by the 
second audio content provider; 

in response to the client computer buffering the prede 
termined amount of streaming audio content provided 
by the second audio content provider, direct the client 
computer to stop playing the one or more audio ?les 
and begin playing streaming audio content provided 
by the second audio content provider; 

Wherein the one or more audio ?les are distinct from 
streaming audio content from the ?rst and second audio 
content providers, and Wherein at least one of the one or 
more audio ?les audibly indicate the status of said buff 
ering of the streaming audio content provided by the 
second audio content provider. 

30. A system management server, comprising: 
a processor; and 
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a memory medium coupled to the processor, Wherein the 
memory medium has stored therein program instruc 
tions executable to: 
receive a request from a client computer to establish a 

connection over a communication netWork to receive 
streaming audio content from a ?rst audio content 
provide; 

in response to receiving a subsequent request from the 
client computer to establish a connection With a sec 
ond audio content provider, direct the client computer 
to stop playing streaming audio content from the ?rst 
audio content provider and to play one or more of a 
plurality of audio ?les until the client computer estab 
lishes a connection With the second audio content 
provider and completes buffering a predetermined 
amount of streaming audio content provided by the 
second audio content provider, Wherein the one or 
more audio ?les are distinct from streaming audio 
content from the ?rst and second audio content pro 
viders, and Wherein at least one of the one or more 
audio ?les include audible identi?cation information 
and/ or audible status information associated With the 
second audio content provider. 

* * * * * 
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