MIR WHEN ALL RECORDINGS ARE GONE:
RECOMMENDING LIVE MUSIC IN REAL-TIME
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Figure 1. Incredulous Londoners catch a glimpse of the

Beatles’s unannounced rooftop concert ontop the Apple
headquarters near Picadilly Circus, on January 30, 1969.
Extract from the 1970 filnk.et It Be (dir. M. Lindsay-Hogg).

A context

Since year 2000 when it saw its revenues decrease for the
first time in 15 years, the Music Industry has entered cri-
sis. CD shipments in the U.S. were down 20% in 2006, and
again down 17.5% in 2007 - something trade groups such
as the RIAA readily attribute to illegal file-sharing on the
internet, although academic research disagrees[1]. Bkyon
a “Napster” generation effect, what is under question teere i
the value of music fixed on a medium. In May 2009, British
alternative rock band Coldplay announced that it would give
away copies of their new recording to those attending its up-
coming tour as “a thank you to our fans”[2]. In July 2007
already, American Funk musician Princ€kanet Earth LP
was distributed as a freebie with UK’s tabloid Mail on Sun-
day - shipping 3 million copies in one day[3]. Increasingly,
therecording is slipping out of the business model for artists
and their labels. That transition is not in favor of video,
either: in January 2009, American Industrial Rock band
Nine Inch Nails shared with their fans more than 400 Gb
of unedited raw concert videos in HD format via their web-
site. A few years ago, such costly material would be edited
into a highly profitable DVD, selling several 100,000 units
globally. So now where do the revenues come from?

First, live. After his Sunday Mail campaign, Prince went
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on to sell out a series of 21 shows in London - in min-
utes. Live performance cannot easily be pirated: either be-
cause it involves tons of lighting and stage rigging, or sim-
ply because of the feeling dfeing there, interacting with

the artist - not something that can easily be triggered from
a mp3 file. Second, beyond ticket and merchandising rev-
enues commonly associated with concert production, sirtist
increasingly build wealth on the more general idea of per-
sonal “connection” with their fans [4]. Finding USB keys
with free mp3s in some random spots of concert venues, de-
ciphering the text of the band’s T-shirts to find secret web-
site URLSs, seeing your own geographical position displayed
in real-time on the band’s website as you, and thousands of
others, download their songs: being a fan of a band like
Nine Inch Nails' increasingly resembles the playing of a
video game - and not one that consists in buying a mp3 file
from a database for $0.99.

At the same time as the music industry could be fore-
cast to let go of static recordings and transition to revenue
models based on live performance, the world of information
retrieval also shows signs of transition toward “real-time
information. In a noted interview, Internet Search company
Google’s CEO recently regretted his company had no good
solution yet to search the millions of real-time updates of
social networking sites like Twitter or Facebook[5]. Sev-
eral start-ups engulfed in the breach in the first months of
2009 - these include search engines like Collecta, Crowd-
Eye, Topsy, OneRiot. Real-time information has value to
monitor fast phenomena like epidemics, political crisis of
public opinion [6], as well as more mundane aspects like
customer satisfaction for a product or traffic jams on the way
to work.

Beyond the need for faster retrieval, this reveals that me-
dia and information itself is becoming as short-lived as a
Twitter update: it outdates by the minute. The musical ex-
perience of playing Tap Tap Revenge, the most downloaded
free game on Apple iPhone in 2008, to the sound of (again)
Coldplay or Nine Inch Nails has the timespan of a few min-
utes, and can never be experienced again identically. So is
the surprise revelation of TV show Britain's Got Talent, Su-
san Boyle, on 11 April 2009. The value of the Beatles’ 1969

1 see http://www.nin.com



rooftop concert (Figure 1) was to be there, on the instant,
spotting it from the street - before the police’s arrival togs

it down. Recommending its recording 40 years later is one
thing a state-of-art MIR system would probably excel at do-
ing. Recommending it on the instant, so thatan make it

in time to Piccadilly Circus, is a different feat.

A story

Komuso Tokugawa is a live powerhouse. Since his ac-
claimed appearance at the nation’s premier blues feshieal,
has been playing constantly more than ten shows per week,
selling out every one of them. His fan base is uniquely
devoted, often coming to attend shows from all over the
world, several times in the same week. Many fans have
followed him since the early days, when he could still be
found singing in the small pub round the corner. Between
shows, fans gather on online forums and blogs to review
and comment each of the artist’s appearances with astonish- __ ) o )
ing enthusiasm. During his concerts, money tips fly onto Figureé 2. Second-Life musician Paul Cohen performing
the stage constantly, as much as cheers and shouts from allvé @s his avatar Komuso Tokugawa, for a mixed audi-

crowd in perfect rapture. Komuso is what every performing  €1C€ both in real-life and virtual reality. Virtual world&é
pop musician would like to be. Second-Life prefigure a music industry based on immediate,

real-time performance rather than archived recordings.

Incidentally, Komuso doesn'’t exist.

~In this world, that is. Komuso is the 3D avatar in the s 5| studio filled with 50 avatar concert-goers in seconds
virtual world of Second-Life of Tokyo-based musician Paul  _ word of mouth at the millisecond timescale (Figure 2).
Cohen. Introduced in 2003 by California-based Linden Labs Transposing this to the real-world music industry is ver-

Inc., Second-Life (hereafter SL) is a computer-based recre tiginous. Leonie Smith, a jazz singer in real-world and a SL

ati(_)r_1 of the reaI—_worId, entirely built by its USErs - NOW & 1y nhost by the name of Paisley Beebe, puts it in a decep-
thriving community of over 1,400,000 people. Asinavideo ey simple way: “In the real world, you might never get to

game, real-life users of SL appear in virtual reality as 3D see your favorite musician live. This is why you buy CDs.
avatars and they can interact with other users’ avatars and |, SL however, you can teleport out anytime if you want to

the||r|$nV|ron_m_ent. Plele ell(smKaII but |rr1]crea5|r(1jg nurr]:ber Of  catch that musician maybe once a week, maybe 8 times a
_reaS- e rgus:cc'?]n' aul aka I Omuso has mfa € per or7m|ng week”. If seeing a given artist live becomes a commodity,
in Second-Life his quasi-exclusive source of revenue [7]. /1.0 heeds to acquire a recording?

“Performing virtually has a number of advantages over e may he skeptical about Second-Life. Experiencing a
RL", says Paul Cohen, "instant setup, no travel from home ;3 concert conjures visions of uninspiring 3D polygon

studio to gig, and less wear and tear on géarOver the 3y\yard navigation with a mouse and keyboard, and find-
past 3 years, Paul/komuso has played over 800 concerts in jng gne's avatar mistakenly rendered half-way through-a pil

SL, topping at more than 40 a mpnth. None ?f this MUSIC |3 or a wall. All this is true, butirrelevant. First, tecHogy

is recor_ded, but rather streamed live from Pau_l S stu_dun. Fo s constantly improving, and we'll soon be able to teleport a
him, going from one concert venue to the next is as simple as will in the middle of an ongoing music video of perfect HD
clicking on a “teleport” link (a feature of SL, where avatars quality®. Second, the question here is not whether virtual
can fly, duplicate and break numerous other physical laws). yorids like SL offer conditions for music that are better or
The audience can be recruited by a computer-based instant worse than, say, the radio or the mp3 before them. The key
message, and they too can teleport to the concert in Sec- 4,estion is whether the emerging micro-economy of music
onds. In a mixed-reality event we organized in April 2009, 5| is a trend so strong as to shape the future of the mu-

in Tokyo, Paul/Komuso performed live from SL, projected  gjc inqustry, something technology will have to follow rath
onto a screen in a real-world venue. With no advertising,

3 See e.g. Blue Mars, a photorealistic virtual world underettsyment
2 all SL interviews reported hereafter were conducted asgbarstudent by K. Hashimoto, the lead animator for the 2001 feature film &FiRan-
project at Temple University, see http://sl-music.info tasy: The Spirits Within”




than create: ubiquitous real-time live exclusive perfanoe
replacing the archived recording, at least for a segment of
popular music.

This creates the following question for MIR research:
How do we recommend music that (1) has never been played
before, (2) is being playedow and (3) will be irrelevant
when it's over, in a few minutes?

A prototype

We are currently developing a technical platform to experi-
ment with these new information retrieval needs. Our pro-
totype is based on a communication device, embodied in a
Second-Life object, which interfaces with a web server out-
side of SL (Figure 3). The object allows an artist to post
an update (e.g. “I'm playing now”) and all his/her follow-
ers to receive a real-time notification with a teleport link
(“take me there”), not unlike a Second-Life Twitter. The
communication with the server is based on a HTTP pro-
tocol, and triggered from SL using Linden Lab’s custom
scripting language. The server runs a Ruby on Rails applica-
tion, processing requests in interaction with a databask, a
simulating a push mechanism from server (artist) to client
(fan). While this update functionality is already available
with the built-in instant messenging (IM) tools of SL, im-
plementing it with a custom object and protocol has many
advantages: first, all communications can be traced and
logged, which allows us to study e.g. how many fans ac-
tually teleport after the notification; second, SL objeas ¢

be copied and shared, which allows artists to update an au-
dience with which they don’t have direct IM connection
(friends of friends); finally, the system can grow to incor-
porate automatic recommendation of which updates a given
user should receive.

We are currently collecting data in a pilot experiment in
partnership with SL musician Paul Cohen/Komuso Toku-
gawa. One unique advantage of SL is that one can easily
test a technology in real conditions, i.e. recommending rea
music to real people and measuring the impact by generating
real revenue. Our presentation at the workshop will include
our findings on such questions as: how does such a notifi-
cation device diffuse among fans? How many copies of the
object are shared by word-of-mouth, with which network
dynamics? How many people choose to teleport to a con-
cert after a naotification? Are people who get recommended
a live event in this way more likely to tip during the event?

In a second phase of our study, we plan to incorporate au-
tomatic recommendation technigues into the system. To this
aim too, virtual worlds like SL provide unique opportuni-
ties. Information about an avatar’s name, location, plalsic
characteristics is readily available through a prograngmin
API. More details about e.g. an avatar’s possessions or his-
tory can be mined with minor modifications of the client

Figure 3. Prototype of a musical communication device in
Second-Life, provided by artists to their fan to receivd-rea
time notifications of concerts. Here, the artist unit (gjden
activated, and notifications are received asynchronously a
each of the fan units (red) - after transiting by an external
web-server which records traffic and regulate recommenda-
tions.

open-source code. This opens the way for recommendation
based on e.g. who co-attended a concert, behaviors (“you
like to stay at the back”) or socio-cultural factors (“peo-
ple who wear the same gothic outfit are attending this con-
cert”). We will report on our technical experiments tryimg t
gather such information, as well as some preliminary result
on how “real-time” recommendation differs from traditidna
retrieval. And we promise: you'll never miss that rooftop
concert again.
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