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(54) A method and system for sound reproduction, and a program product

(57) A method for sound reproduction comprises the
steps of:

- a) receiving or generating a mapping (30) from at least
two instruments, from atleast two frequency ranges, from
at least two directional channels (L-FRONT, L-REAR, R-
REAR, R-FRONT), or from any combination thereof, to
atleasttwo sound reproduction devices (12,13,14,25,11)
or to at least one sound reproduction device
(12,13,14,25) and a leading mobile terminal (11);
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- b) receiving audio content;

- ¢) using said mapping (30) on the audio content to pass
sound information describing an instrument, a frequency
range, or a directional channel (L-FRONT,L-REAR, R-
REAR, R-FRONT, BASS) from said audio content to a
corresponding sound reproduction device
(12,13,14,25,11); and

- d) at aleading mobile terminal (11), synchronizing play-
back on at least one of said sound reproduction devices
(12,13,14,25,11) over a wireless local connection.
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Description
Field of the invention

[0001] The invention relates to methods, program
products and systems for sound reproduction.

Background art

[0002] Not only home stereo systems and stereo tel-
evisions can be used to reproduce sound - especially
music - but also mobile terminals, such as mobile tele-
phones, portable computers, or portable music players
that can receive audio content can be used for this pur-
pose.

[0003] Because of the acoustic properties of most mo-
bile terminals have been only modest at best, the interest
to use a mobile terminal for sound reproduction has been
mostly limited to reproduction of human speech. Thanks
to recent engineering efforts, it can be expected that the
coming mobile terminal models have improved audio
properties.

Summary of the invention

[0004] It is an objective of the invention to provide a
method, a program product and a system for sound re-
production, with which the user experience of sound re-
production may be further improved.

[0005] This objective can be met with a method as set
out in claim 1, with a program product as set out in claim
9, or with a system as set out in claim 10.

[0006] The dependent claims describe various advan-
tageous embodiments of the invention.

Advantages of the invention

[0007] If a method for sound reproduction comprises
the steps of: a) receiving or generating a mapping from
atleasttwoinstruments, from atleast two frequency rang-
es, from at least two directional channels, or any combi-
nation thereof, to at least two sound reproduction devices
orto atleast one sound reproduction device and a leading
mobile terminal; b) receiving audio content; ¢) using said
mapping on the audio content to pass sound information
describing an instrument, a frequency range, or a direc-
tional channel from said audio content to a corresponding
sound reproduction device; and d) at a leading mobile
terminal, synchronizing playback on at least one of the
sound reproduction devices over a wireless local con-
nection, audio content, can be output via the sound re-
production devices, making the impression of the audio
content being reproduced via a surround speaker set or
by a small orchestra.

[0008] Ifthe method step d) is performed at the leading
mobile terminal by transmitting a synchronization signal
to at least one of the sound reproduction devices, the
user control over the sound reproduction may be im-
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proved.

[0009] If said synchronization signal is transmitted as
optical signal, a gimmick in the form of a light show may
be obtained, at least if the optical signal is at least partly
within the visible light spectrum. Furthermore, the proper
functioning of the sound reproduction device may be
checked in a less complex manner, also if one or more
of the sound reproduction devices or the mobile terminal
has been turned silent.

[0010] When the mapping is automatically adapted re-
sponsive to a change in the relative position of the sound
reproduction devices from each other or from the leading
mobile terminal, or responsive to a change of availability
of a sound reproduction device, the user experience may
be improved further, and if one of the sound reproduction
devices is taken away, the missing instrument, frequency
range, or directional channel can be replaced to output
by at least one of the other sound reproduction devices.
[0011] If also the method steps a) to c) are performed
at the leading mobile terminal, delays due to communi-
cation to and from the network can be minimized.
[0012] If the method steps a) to c) are performed at a
network server, the required computing power at the
leading mobile terminal can be reduced.

[0013] Withasystem for sound reproduction that com-
prises not only a leading mobile terminal comprising a
program product adapted to carry out the method accord-
ing to the invention when executed in a processing unit,
but also at least one sound reproduction device compris-
ing means adapted to receive sound information describ-
ing at least one instrument, at least one frequency range,
or atleast one directional channel from the leading mobile
terminal and to receive synchronization information from
the leading mobile terminal over wireless local connec-
tion means, a system with which the user experience
may be improved can be obtained. Especially if at least
one of the further sound reproduction devices is a mobile
terminal too, the versatility of the mobile terminals can
be improved, possibly with a gimmick effect.

List of drawings

[0014] In the following, the invention is described in

more detail with reference to embodiments shown in the

accompanying drawings in Figures 1 to 4, of which:
Figure 1 illustrates the idea of a mobile orchestra;
Figure 2 shows the conductor together with sound
reproduction devices that together form a mobile or-

chestra;

Figure 3 illustrates how the mapping may be used
on audio content; and

Figure 4 shows system architecture with a network
server for using the mapping on audio content.
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[0015] Same reference numerals refer to similar struc-
tural elements throughout the Figures.

Detailed description

[0016] Figure 1illustrates the idea of a mobile orches-
tra. Sound reproduction devices 12, 13, 14, which may
be deliberately many, form the mobile orchestra. The
leading mobile terminal that conducts the orchestra may
only direct the performance of the mobile orchestra or
also be a part of the mobile orchestra. In the following,
the leading mobile terminal is referred to as conductor 11.
[0017] If sound reproduction devices 12, 13, 14 are
mobile terminals too, there may be a graphics on the
display of each mobile terminal illustrating a face of a
musician, the face of a musician robot, or an instrument.
Same applies also to the conductor 11, but preferably
instead of a musician, a picture of a conductor is shown.
[0018] Figure 1 shows the conductor 11 from behind,
illustrating the principle that if the leading mobile terminal
has a display on both sides of its housing, the graphics
on the display on the back side of the housing may be
different from that on the display on the front side, pref-
erably showing the same object as in the other display
but from behind. The same principle can be used to im-
plement graphics on the display or displays of the sound
reproduction devices, especially if they are mobile termi-
nals.

[0019] The looks of the musicians may be changed
automatically responsive to the music style. Jazz or Blues
musicians may have some characteristics, such as cloth-
ing, showing different style or ethnic background than
that of musicians playing some other class of music, for
example. Sets of images may be mapped to a given mu-
sic style or performer which may be recognized automat-
ically through a genre or artist or record identifier stored
with the audio content.

[0020] Figure 2 shows the conductor 11 together with
sound reproduction devices 12, 13, 14, 25 that together
form the mobile orchestra.

[0021] The conductor 11 receives or generates a map-
ping 30 from at least two instruments, from at least two
frequency ranges, or from at least two directional chan-
nels to at least two sound reproduction devices 12, 13,
14, 25. The mapping 30 may further comprise information
to map at least one instrument, at least one frequency
range, or atleast one directional channel to the conductor
11.

[0022] The conductor 11 receives audio content 31.
Then the conductor 11 uses the mapping 30 on the audio
content 31 to pass sound information describing an in-
strument, a frequency range, or a directional channel
from the audio content 31 to a corresponding sound re-
production device 12, 13, 14, 25 or to itself 11. Then the
conductor 11 preferably synchronizes playback on the
sound reproduction devices 12, 13, 14, 25 over awireless
local connection, possibly with the playback locally on
the conductor 11.
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[0023] The individual tracks can be transferred from
the conductor 11 to the sound reproduction devices 12,
13, 14, 25 via data cable, IrDA or Bluetooth from the
conductor 11 to each of the sound reproduction devices
12, 13, 14, 25.

[0024] To keep all instruments, frequency ranges or
directional channels synchronized, the audio content
preferably comprises control signals for synchronization.
If the conductor 11 detects a control signal (Fig 3, a syn-
chronization mark), it signals this to the sound reproduc-
tion devices 12, 13, 14, 25, preferably by lighting up or
flashing a light source, such as a LED-flash. The light
emitted by the light source is preferably at least partially
within the visible light spectrum in order to have a visual
effect.

[0025] The control signals, such as synchronization
marks, can be placed in the audio content at constant
time intervals, e.g. every 20 milliseconds. If the audio
content is constant bitrate audio content, the use of syn-
chronization marks may not be necessary since then the
number of buffers reproduced can be synchronized with
an internal timer at the responsive sound reproduction
device or in the conductor 11.

[0026] The sound reproduction devices 12, 13, 14, 25
detect the signaling, e.g. via their light sensors LS, and
responsive to the detecting they may discard the rest of
the stream buffer and start playing the next buffer which
begins with the synchronization signal. By using this kind
of synchronization method, the extent of quality degra-
dation, such as jitter, as observed by human listeners
can be minimized.

[0027] The mobile orchestra may give a better stereo
or surround sound than a single sound reproduction de-
vice since the distance between the sound reproduction
devices 12, 13, 14, 25 and of the conductor 11 can be
larger than that of normal wired speakers. The cables
between the handset and speakers are not necessary
but may be replaced by wireless communication.
[0028] Figure 3 illustrates how the mapping may be
used on audio content. The mapping 30 is on the audio
content, such as that of an audio file 31, to pass sound
information describing at least two instruments, frequen-
cy ranges or directional channels to corresponding sound
reproduction devices.

[0029] Inthe example of Figure 2 the mapping 30 is a
mapping from four directional channels to four sound re-
production devices 12, 13, 14, 25 and from one frequency
range to the conductor 11. In the mapping 30, the direc-
tional channels and the sound reproduction devices as-
signed are L-FRONT (sound reproduction device 12), L-
REAR (sound reproduction device 13), R-REAR (sound
reproduction device 14), R-FRONT (sound reproduction
device 25). The frequency range BASS is assigned to
the conductor 11.

[0030] The mapping 30 may be automatically adapted
responsive to a change in the relative position of the
sound reproduction devices 12, 13, 14, 25 from each
other or from the leading mobile terminal 11.
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[0031] Alternatively or in addition, the mapping 30 may
be automatically adapted responsive to a change of avail-
ability ofa sound reproductiondevice 12,13, 14,25. Then
if one sound reproduction device disappears, because
of an empty battery or because the user of the sound
reproduction device takes the sound reproduction device
with him or her, the mapping 30 may be modified by map-
ping the part of audio content to another sound repro-
duction device or to the conductor instead of the disap-
peared (or disappearing) sound reproduction device.
[0032] Figure 4 shows system architecture with a net-
work server 400 for using the mapping on audio content,
such asan audiofile 31. The mapping 30is in the network
server 400 that uses in on the audio file and passes the
resulting processed audio file 33, preferably through the
Internet, to the conductor 11. The conductor 11 passes
the processed audio file 33 as a whole or only partially
to the sound reproduction devices 12, 13, 14, 25.
[0033] As already explained with reference to Figure
2,the audio file 31 may alternatively be converted directly
at the conductor 11 from a music file to a desired number
of partial audio files to be passed to the desired number
of sound reproduction devices.

[0034] It is also possible that the audio content pro-
vides already partial audio files, i.e. tracks. In this case,
the mapping 30 preferably comprises mapping from each
of the tracks to at least one sound reproduction device
12, 13, 14, 25 or to the conductor 11.

[0035] Alternatively or in addition, the audio content,
especially the audio file 31, may be in form of a midi file,
containing information on sound to be reproduced by dif-
ferent instruments. In this case, the mapping 30 prefer-
ably comprises mapping from each instrument to at least
one sound reproduction device (or to the conductor).

Claims

1. A method for sound reproduction, comprising the
steps of:

- a) receiving or generating a mapping (30) from
at least two instruments (11, 12, 13, 14), from
at least two frequency ranges, from at least two
directional channels (L-FRONT, L-REAR, R-
REAR, R-FRONT, BASS), or from any combi-
nation thereof, to at least two sound reproduc-
tion devices (12, 13, 14, 25, 11) or to at least
one sound reproduction device (12, 13, 14, 25)
and a leading mobile terminal (11);

- b) receiving audio content (31);

- ¢) using said mapping (30) on the audio content
(31) to pass sound information describing an in-
strument (11, 12, 13, 14), a frequency range, or
a directional channel (L-FRONT, L-REAR, R-
REAR, R-FRONT, BASS) from said audio con-
tent to a corresponding sound reproduction de-
vice (12, 13, 14, 25, 11); and
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- d) at a leading mobile terminal (11), synchro-
nizing playback on at least one of said sound
reproduction devices (12, 13, 14, 25, 11) over a
wireless local connection.

2. Amethod according to claim 1, wherein: the method
step d) is performed at the leading mobile terminal
(11), by transmitting a synchronization signal to at
least one of said sound reproduction devices (12,
13, 14, 25).

3. A method according to claim 2, wherein: said syn-
chronization signal is transmitted as optical signal.

4. A method according to claim 2 or 3, wherein: the
mapping (30) is automatically adapted responsive
to a change in the relative position of the sound re-
production devices (12, 13, 14, 25) from each other
or from the leading mobile terminal (11), or respon-
sive to a change of availability of a sound reproduc-
tion device (12, 13, 14, 25).

5. A method according to claim 2, 3, or 4, wherein:
also the method steps a) to c) are performed at the
leading mobile terminal (11).

6. A method according to claim 2, 3, or 4, wherein: the
method steps a) to ¢) are performed at a network
server (400).

7. A method according to any one of the preceding
claims, wherein: said audio content (31) is an audio
file.

8. A method according to claim 7, wherein: said audio
content is transmitted as streaming to the leading
mobile terminal (11) from a network server (400).

9. A program product, comprising: software means
adapted, when executed in a processing unit, to car-
ry out at least the method steps c) and d) according
to any one of the preceding claims.

10. A system for sound reproduction, comprising:

- a leading mobile terminal (11) comprising a
program product according to claim 9; and
- atleast one sound reproduction device (12, 13,
14, 25) comprising means (LS) adapted to:

i) receive sound information describing at
leastoneinstrument(11,12,13, 14), atleast
one frequency range, or at least one direc-
tional channel (L-FRONT, L-REAR, R-
REAR, R-FRONT, BASS) from said leading
mobile terminal (11); and

i) receive synchronization information from
said leading mobile terminal (11) over wire-
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11. A system according to claim 10, wherein: at least
one of the sound reproduction devices (12, 13, 14,
25) is a further mobile terminal. 5
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