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ABSTRACT

A method of distributing sound in a sporting venue, com-
prising, determining an event based on a position of at least
one player and/or sporting projectile within the sporting
venue; selecting a sound effect based on the determined
event; and sending the sound effect to at least one speaker
located in the sporting venue.

ﬁﬁg

150

S/
\
2

hisol

150

1148

150

150




Patent Application Publication  Sep. 23, 2021 Sheet 1 of 11 US 2021/0297779 A1

110 |

!4;,,
&



Fig. 1-FIG
Bezugszeichen


140
Bezugszeichen
to storage
Storage
on storage

120
Bezugszeichen
processing circuitry

110
Bezugszeichen
device

100
Bezugszeichen
device
broader system
external source


Patent Application Publication  Sep. 23, 2021 Sheet 2 of 11 US 2021/0297779 A1

.,
=
150

Fis. 2A

PR e e e fe e Sy

“““ H .

i i

H i

t *11

% H

; ’ji

sy H {
i) 3 ! W3 P
e ) : e }
{ e ot I

4 et 448


1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

3
Bezugszeichen
excited and
method according to clause

11
Bezugszeichen
of clause

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses


Patent Application Publication  Sep. 23, 2021 Sheet 3 of 11 US 2021/0297779 A1

ol
R‘zy
LR oy
3]
@
£ o
“{‘QS R
PR
QE g
2R
: 4
Y
E
e ,
Q
9
; 1L
mf
K3
o
kel
s . > B
. H
& ;‘
¥ H
4

150

110

. T Y



Fig. 2B-FIG
Bezugszeichen


1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses


Patent Application Publication  Sep. 23, 2021 Sheet 4 of 11 US 2021/0297779 A1

150]

150
o |

FIG. 2C

Pl s e e el e e B s T B

150,

110



Fig. 2C-FIG
Bezugszeichen


1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses


US 2021/0297779 Al

Sep. 23,2021 Sheet 5 of 11

Patent Application Publication

#®h o

HEE) AR - £ -
WL BUOH oo fYer

{2 "o

05T

YUYy

e

iy

e R e A

T L S S P S e



Fig. 2D-FIG
Bezugszeichen


1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses


Patent Application Publication  Sep. 23, 2021 Sheet 6 of 11 US 2021/0297779 A1

T
L8
N
3 e
82
b e
{
W3
- .
Py
¥ N ’@‘o i3 ;"\ ‘
) 2o
38
LU
L
oot
£ Rt M
3 %
3 14
§ 114
i H
RS 3
i H
i oy At
% - i & {
o = § - //m i
§ . apeed
- O



1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

8
Bezugszeichen
of clause
device according to clause
of clauses

8
Bezugszeichen
of clause
device according to clause
of clauses

3
Bezugszeichen
excited and
method according to clause

3
Bezugszeichen
excited and
method according to clause


US 2021/0297779 Al

Sep. 23,2021 Sheet 7 of 11

Patent Application Publication

wea fewy ~ 43~

RO B BUIOH eodde

4¢ "oid

0%

)

5 L
\//,f,_

B A ik e e e s Bow ke e e §y

¢
{
i
:
i
3

£
B i@’b%



Fig. 2F-FIG
Bezugszeichen


1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

11
Bezugszeichen
of clause

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses


£ Ol

s Aygeiad deay

US 2021/0297779 Al

A PODY SAE) - DY

2
% mxﬁ ,mﬁ W@ 8y

I} SO

e g&? PHY
p00E SR - 0K
xou Aypusd
151 siphet L0 N,rju
W wm@ﬁ - Koy

Sep. 23,2021 Sheet 8 of 11

a8

D
T
Jatd

wpof o1 B B

Patent Application Publication



Fig. 3-FIG
Bezugszeichen



US 2021/0297779 Al

Sep. 23,2021 Sheet 9 of 11

Patent Application Publication

¥ Ol

%0L=H 0=

£ Pt 8t
Fald =t x

PR R
MBS
purseg piaen

Worg Ayeusd Aewy

%0=H s\%qa
@ﬁ
S0 i G

STASEN
JEEIE o e
punoifiseg pIouss

20k
05} A0 I RRAd 2

%0G=H B Eq
S\ mxa: \@\Q@W b
wmmi } dk@@:sww

SIS
WRBYIOXT
puncabpeg 1BUED

JBLRy Apney

%0=H %0r=Y
%05 =H % @%
%05+ 0%

STIOASDR]
WIRBUB I
puncfioeg RIsuL

P340 DUOH

WS Bl
YelrH el 5

M\\\:. \n\n\m “,QSGW. fossd

SIOAIBH
%ma,mm@ %
,Smwm,,mkm @m

5047 Aoty

(LD
Mo =yt evestls

3otk SN 1O SN0

SIUNOG 10 K1Y

F PBUNGG



3
Bezugszeichen
excited and
method according to clause

3
Bezugszeichen
excited and
method according to clause

8
Bezugszeichen
of clause
device according to clause
of clauses

8
Bezugszeichen
of clause
device according to clause
of clauses

8
Bezugszeichen
of clause
device according to clause
of clauses

8
Bezugszeichen
of clause
device according to clause
of clauses

8
Bezugszeichen
of clause
device according to clause
of clauses

3
Bezugszeichen
excited and
method according to clause

3
Bezugszeichen
excited and
method according to clause

8
Bezugszeichen
of clause
device according to clause
of clauses

1
Bezugszeichen
sound clips are of spectators
method according to clause
of clauses


Patent Application Publication  Sep. 23, 2021 Sheet 10 of 11  US 2021/0297779 Al

510 /590

5
B3]
-

FiG. 5


Fig. 5-FIG
Bezugszeichen


510
Bezugszeichen
at step

530
Bezugszeichen
process then moves to step

540
Bezugszeichen
process then moves to step

500
Bezugszeichen
process


Patent Application Publication  Sep. 23, 2021 Sheet 11 of 11  US 2021/0297779 A1l

:

93]
%3 1
3

FIG. 6


Fig. 6-FIG
Bezugszeichen


630
Bezugszeichen
process then moves to step

620
Bezugszeichen
to step

640
Bezugszeichen
process then moves to step

650
Bezugszeichen
in step

600
Bezugszeichen
process


US 2021/0297779 Al

DEVICE, COMPUTER PROGRAM AND
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
119 or 365 to Great Britain Application No. 2003861.8, filed
Mar. 17, 2020. The entire contents of the above application
(s) are incorporated herein by reference.

BACKGROUND

Field of the Disclosure

[0002] The present technique relates to a device, computer
program and method.

Description of the Related Art

[0003] The “background” description provided herein is
for the purpose of generally presenting the context of the
disclosure. Work of the presently named inventors, to the
extent it is described in the background section, as well as
aspects of the description which may not otherwise qualify
as prior art at the time of filing, are neither expressly or
impliedly admitted as prior an against the present technique.
[0004] In some situations, sporting events such as soccer
matches, rugby matches, tennis matches or the like are
played with no audience or spectators present. This is
sometimes referred to as “playing behind closed doors™.
This situation may occur as a result of a contagious disease
being present in the general population (such as the Covid-
19 global pandemic in 2020) or because as a punishment by
a sporting regulator.

[0005] There are a number of problems with playing
behind closed doors which the present disclosure aims to
address. Firstly, the player or players taking part in thee
sporting event use the presence of spectators to motivate
themselves. This is particularly the case with the sounds
made by the spectators such as cheering, booing, clapping
and the like as well as the general noise made by such a large
number of people as would normally be present in a sporting
venue. Secondly, broadcasters who televise the sporting
event notice that the noise generated by spectators masks
some of the noises and comments made by players and their
coaches on the pitch. Thirdly, a match played with spectators
is more engaging for the audience at home as the audio
allows the spectators to feel the emotion associated with the
match.

[0006] It is an aim of the disclosure to address these at
least one of these issues.

SUMMARY

[0007] According to embodiments of the disclosure, there
is provided a method of distributing sound in a sporting
venue, comprising: determining an event based on a position
of at least one player and/or sporting projectile within the
sporting venue; selecting a sound effect based on the deter-
mined event; and sending the sound effect to at least one
speaker located in the sporting venue.

[0008] The foregoing paragraphs have been provided by
way of general introduction, and are not intended to limit the
scope of the following claims. The described embodiments,
together with further advantages, will be best understood by
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reference to the following detailed description taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A more complete appreciation of the disclosure and
many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by refer-
ence to the following detailed description when considered
in connection with five accompanying drawings, wherein:
[0010] FIG. 1 shows a device 100 according to embodi-
ments of the present disclosure;

[0011] FIGS. 2A to 2F show a sporting venue 200 with
players in various positions explaining embodiments of the
disclosure:

[0012] FIG. 3 shows a data structure according to embodi-
ments explaining the determination of the sound effect;
[0013] FIG. 4 shows a data structure according to embodi-
ments of the disclosure explaining the sound effect in more
detail,

[0014] FIGS. 5 and 6 show processes according to
embodiments of the disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0015] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding parts
throughout the several views.

[0016] FIG. 1 shows a device 110 according to embodi-
ments of the present disclosure. The device 110 is part of a
broader system 100 that additionally includes at least one
speaker 150. In particular, the device 110 according to
embodiments of the disclosure may be connected to, and
control the sound output by, the speaker 150. As will become
apparent, the speaker 150 may form pan of a public address
system in a sporting venue such as a stadium or the like. Of
course, in embodiments, the disclosure is not so limited and
one or more of the speakers 150 connected to the device 100
may be portable speakers brought to the sporting venue by
a third party when required.

[0017] The device 110 may be embodied as a standalone
device apparatus or may be a computer running a computer
program or indeed may be embodied as circuitry on a
semiconductor chip. The device 110 comprises processing
circuitry 120 connected to storage 140 and audio circuitry
130. The processing circuitry 120 may also receive event
information from an external source 100. This will be
explained later. The audio circuitry 130 is solid state cir-
cuitry that controls the sound output to the at least one
speaker 150. The audio circuitry 130 is controlled by the
processing circuitry 120.

[0018] The processing circuitry 120 is solid state circuitry
that is controlled by a computer program to perform a
method according to embodiments of the disclosure. The
processing circuitry 120 may therefore be a microprocessor.
Application Specific Integrated Circuitry or the like. The
computer program comprises computer readable code that is
capable of controlling the processing circuitry 120. The
computer program is stored on storage 140. Storage 140 may
be solid state storage, optically or magnetically readable
storage or the like. Moreover, although the Figure shows the
storage 140 as being included in the device 110, the disclo-
sure is not so limited. In embodiments, the storage 140 may
be located separately to the device 110 on a network such as
Local Area Network or over the internet or the like.
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[0019] As noted above, the processing circuitry 120 is
connected to an external source 160 that provides event
information This event information may include an output
from goal line technology developed by Hawk-Eye Innova-
tions® that indicates a goal has been scored in a soccer
match. In addition, the event information may include an
output from Hawk-Eye used in tennis matches developed by
Hawk-Eye Innovations® These include the Line
Calling System. The event information may be provided by
a number of systems which indicate various events during a
soccer match such as offside calls, fouls, red and yellow
cards and the like. For example, Opta® provides this infor-
mation. The Opta® system use loggers watching cither at the
stadium live, or the TV coverage, to manually tag events
they see happening. Of course, other systems exist such as
an Player Tracking System (EPTS) technology,
which will provide the positions of all the players and the
ball (including the players’ limb positions). There is also an
Auto-Offside system which can make automated judge-
ments in some offside cases

[0020] In embodiments, where the full skeletal details are
provided (such as in the EPTS system), it is possible to use
all to try to judge some non-gameplay based actions. For
example, if there are a plurality of home-team players
crowding around the referee waving their arms, the home-
team players are likely to be annoyed at the decision the
referee has just given. This information may be used to assist
in the determination of the sound effect.

[0021] Referring to FIG. 2A, a sporting venue 200 is
shown. In embodiments, the sporting venue 200 is a soccer
stadium. Of course, the disclosure is not so limited. The
sporting venue 200 may be any venue where a sporting event
is carried out For example, the sporting venue 200 may be
a rugby stadium, an American Football Stadium, a basket-
ball stadium, a tennis stadium, hockey stadium, ice hockey
stadium, volleyball stadium or the like.

[0022] Located within the sporting venue 200 is a plurality
of speakers 150. In the example of FIG. 2A, there are 10
speakers located at different positions around the sporting
venue 200. However, the disclosure is not so limited and any
number of speakers is envisaged. In embodiments, the
speakers are positioned into one or more zones. These zones,
in embodiments, align with the position of various specta-
tors who would be normally present in the sporting venue
200 when the sporting event is played with spectators in
attendance. For example, the two speakers surrounded by
box 210 are positioned where live spectators supporting the
visiting team (the away team) would normally be located.
The remaining eight speakers are located around the sport-
ing venue in areas where the spectators supporting the home
team would normally be located. In other words, the area
surrounded by box 210 is the away zone and the remainder
of the sporting venue 200 is the home zone.

[0023] Although not shown for clarity, the sporting venue
200 will, in embodiments, also have a ball tracking and
player tracking system installed. This ball tracking anchor
player tracking system will be connected to the device 110
and will provide the position of the ball and/or player or
players within the sporting venue 200. The device 110 will
then, in embodiments, use the position of the ball and/or
player(s) within the sporting venue to determine an event In
embodiments, the term event means an event occurring
during the match or may be a sequence of past positions and
not just the current position It should be noted that although
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the following describes a soccer match with a ball, the
disclosure is not so limited. The sporting event may be a
hockey match drat uses a ball or may be another sporting
event such as ice hockey that uses a puck. Generally,
therefore, although the following describes a ball, the dis-
closure envisages any sporting projectile.

[0024] Referring to FIGS. 2B to 2F, various player and
ball/sporting projectile positions are shown. The position of
the player or players anchor the position of the sporting
projectile (the ball in embodiments) will be used by the
device 110 to determine the event occurring on the pitch. Of
course, in embodiments, the event occurring or the pitch
may be provided by the external source 160.

[0025] Once the device 110 determines the even occurring
on the pitch, a sound effect is chosen. The sound effect is, in
embodiments, composed of one or more sound clips. The
sound clips are sound recordings of short duration. For
example, the sound clips are sound recordings of, say, 10
minutes in length of spectators from soccer matches. Of
course, the length of the clip may be more or less than this
period. In embodiments, the sound clips are of spectators 1)
during normal play (i.e. when no event is taking place); 2)
sounding excited and 3) sounding nervous. Of course, the
disclosure is trot so limited and various other sound clips
may be recorded such as spectators: chanting or singing
(these chants or songs may be specific to one of the teams
playing in the match or may be more general football
chants); cheering; booing or the like. Although these sound
clips may be recorded samples, the disclosure is not so
limited and the sound clips may be synthesised.

[0026] The sound effect is generated by appropriately
mixing the volume levels of one or more of the sound clips
in a manner appropriate for the event. For example, where
a home player is about to take a [itgg kick near the goal of
the away team, the spectators supporting the home team
would sound excited and the spectators supporting the away
team would be nervous. It is also probable that the spectators
supporting the home team would be louder than those
supporting the away-team. The volume levels of the sound
clips would therefore be mixed to generate a sound effect for
the home team that will be played through the speaker or
speakers 150 located in the home zone and a sound effect for
the away team that would be played through the speaker or
speakers 150 located in the away zone. In other words, the
sound effect is sent, by the device 110, to at least one speaker
located at a position within the sporting venue. This would
replicate the sounds created by spectators when an event
takes place on the pitch and so would address the problems
identified above.

[0027] InFIG. 2B, the ball is located at the feet of an away
team player running towards the home team goal. As the aw
ay team player who is in possession of the ball is running
down the wing, and as other aw ay team players are running
into the penalty box of the home team, a cross into the home
team penalty box is the event. This event is determined
based on a position of at least one player and the ball within
the sporting venue.

[0028] In FIG. 2C, the ball is located at the feet of a home
team player running towards the away team goal. As the
home team player who is in possession of the ball is running
towards the goal, and as the away team goalkeeper is the
only player between the ball and the away goal, then a
possible break for the home team is the event.
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[0029] In FIG. 2D, the ball is stationary and located in the
comer near the goal of the home team. The position of the
ball indicates that a comer kick for the away team is the
event. In addition, the position of the away team players
further supports this. In particular, an aw ay team player is
in possession of the stationary ball and other away team
players are positioned within the home team penalty box.

[0030] In FIG. 2E, the hall is stationary and located near
the penalty box of the away team. A layer for the home team
is stood near the ball and a wall of away team players has
been formed. This means that the position of the ball and one
or more of the players indicates that the event is a [y kick
close to the away team goal.

[0031] InFIG. 2F, the ball is stationary on the penalty spot
in the home team’s penalty area. As the ball is stationary and
positioned on the penalty spot, the position of the ball
indicates that there is a penalty kick. Moreover, the position
of at least one of the players indicate that a penalty kick is
about to be taken. Specifically, the away team player is stood
in the penalty area and the only other player in the penalty
box is the goalkeeper of the home team. This indicates that
a penalty kick is about to be taken. Therefore, the position
of at least one player and/or the ball may be used to
determine the event;

[0032] FIG. 3 shows a data structure according to embodi-
ments explaining the determination of the sound effect using
the positon of at least one player and/or ball. Specifically, the
example situations of FIGS. 2B to 2F are shown in FIG. 3

[0033] Specifically, the position of one or more player, the
position of the ball, the event and the associated sound effect
is shown in FIG. 3. It should be appreciated that although
FIG. 3 shows positions of the ball and one or more player,
only the position of ball and or at least one of the players is
necessary to determine the event as explained above with
reference to FIGS. 2B to 2F. For brevity, the data structure
of FIG. 3 will not be explained in detail as the position
information was described with reference to FIGS. 2B to 2F
for each scenario.

[0034] Although the foregoing describes many scenarios
in which the position of at least one player and/or ball will
allow the determination of the event, the disclosure is not so
limited. For example, the event may be provided from the
external source 160. In particular, the external source 160
may be goal line technology that indicates to the match
referee that the ball has crossed the line of either the home
or away team goal and so the goal is awarded. In embodi-
ments, the goal line technology may indicate to the device
110 that a goal has been scored. Moreover, the goal line
technology indicates which goal line (either the home or
away team) has been crossed. This indicates whether the
home team or away team has scored. In other embodiments,
the external source 160 may identify [ig9g kicks, corners, the
issuance of red or yellow cards or the like. In this case, it is
net necessary to use the position of at least one player and/or
the ball to determine the event. However, once the event is
identified, an appropriate sound effect may be generated.

[0035] In some instance, the external source 160 may
provide an event which results in slightly delayed reactions.
In this instance, the broadcaster may delay their pictures
such that the audio is more naturally synced with the audio
feed for the broadcaster. In other embodiments a system may
be provided that ingests the output from the broadcaster,
ingests the event from the external source 160, synthesises
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the audio, delays the video and applies the synthesised audio
to it before outputting it again.

[0036] In embodiments, the external source 160 may be
audio from the sporting venue 200. In particular, micro-
phones (not shown) may be provided around the sporting
venue 200 to capture audio within the sporting venue 200.
This may be used to identify various events. For example,
the captured audio may include a whistle. This will indicate
that the referee is either stopping the game (in which case an
event may have taken place) or that a bail is about to be
kicked. For example, the referee blows the whistle to restart
the game after an incident.

[0037] Insomeembodiments, the external source 160 may
be the match clock or the scoreboard In this instance, if one
ream is in the lead and the match is about to finish, the event
may be a jubilant winning team or a nervous losing team
with an appropriate selection of sound effect. In other
instances, if the ball is kept by the winning team for a
predetermined length of time or for a predetermined number
of passes (so-called “time wasting”), the spectators for the w
inning team may cheer every subsequent pass that is made.
[0038] As noted above, after the event is determined, the
appropriate sound effect is selected from the data structure
of FIG. 3. The sound effect is then sent to one or more
speaker based upon the event. This will be explained with
reference to FIG. 4.

[0039] Asnoted in FIG. 4, a data structure is provided that
associates the sound effect required with one or more sound
clips (in the column “Mix of Sounds™). In the Figure, for
brevity, the same three sound clips (General Background;
Excitement; Nervous) are shown. However, more or less
sound clips are envisaged. Moreover, different sound clips
may be used for each sound effect as would be appreciated.
[0040] The General Background sound clip will be a
sound clip of spectators in a spotting venue 200 when no
event is taking place. This sound clip provides atmosphere
to the sporting venue 200. The Excitement sound clip is a
sound clip of spectators in a sporting venue 200 when an
event is taking place or has taken place that could lead to a
goal or advantages one team in some way (such as an
opposing team player being sent off). The Nervous sound
clip is a sound clip of spectators in a sporting venue 200
when an event is taking place or has taken place that
disadvantages one team in some way, for example, an
opposing team approaching a goal or the like.

[0041] Returning to FIG. 4, the volume of each of those
sounds is provided to the one or more speakers located in the
home zone (identified by H in FIG. 4) or the away zone
(identified by A in FIG. 4). In FIG. 4, the volume of each
speaker is shown as a percentage of the maximum volume
level provided by those speakers.

[0042] As will be apparent, the sound effect “Away Cross”
determined from FIG. 3 is composed of different proportions
of'each of the three sound clips. As the spectators supporting
the away team will be become increasingly excited, and the
spectators supporting the home team are increasingly ner-
vous, the proportions of each sound clip are set accordingly.
Specifically, there will be general noise from large numbers
of spectators. As the event is increasingly good for the away
team, the amount of general noise made by the spectators
supporting the away team will generally be higher than that
for the spectators supporting the home team. There lore, the
proportion of the General Background sound clip is 50% of
maximum volume for the away zone speakers and 40% of
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the maximum volume for the home zone speakers. In
addition, the sound of excitement is set to 50% of the
maximum volume level for the away zone speakers and 0%
of the maximum volume for the home zone speakers (as the
spectators supporting the home team wilt not be excited by
the away team crossing the ball into their penalty box).
Finally, the sound of nervous is set to 0% of the maximum
volume level for the away zone speakers and 30% of the
maximum volume for the home zone speakers. As will be
appreciated, the total volume level for the speakers in the
away zone will be 100% of their maximum and in the home
zone will be 70% of their maximum. This is because the
spectators in the away zone would normally make more
noise than those in the home zone when a cross is played into
the penalty box of the home team. Therefore, not only is the
sound effect selected (or in this case mixed from three
constituent sound clips), optionally, the volume of the at
least one speaker in each zone is controlled based upon the
determined event.

[0043] FIG. 4 notes the proportion of each sound clip to
the or each speaker in the respective zones for each sound
effect noted in FIG. 3. For brevity, this will not be described
in detail.

[0044] Although the foregoing describes the position as
the current position of the ball or one or more player, the
disclosure is not so limited. For example, the past position
of the ball and/or player may be used. Specifically, the
current position of a player may indicate that he or she is
running into an opponent’s penalty box. However, the
referee may have blown their whistle to indicate that said
player was previously offside. Therefore, the appropriate
sound effect would be for an offside event.

[0045] It should be noted that when the event is provided
by the external source 160, the selection of the sound effect
is similar. In particular, the event column of FIG. 3 identifies
the event and the corresponding sound effect is determined
from the column entitled “sound effect”. The sound clips
used and their respective volumes is then chosen from the
data structure of FIG. 4

[0046] FIGS. 5 and 6 show processes according to
embodiments of the disclosure.

[0047] Referring to FIG. 5, a process 500 according to
embodiments is described These processes are performed by
circuitry in the device 110. The circuitry may be live
processing circuitry 120 alone or the processing circuitry
120 in combination with the audio circuitry 130. The process
500 starts at step 510. The process moves to step 520 where
the processing circuitry 120 determines an event based on a
position of at least one player and or sporting projectile
within the sporting venue. The process then moves to step
530, where the processing circuitry 120 selects a sound
effect based on the determined event. The process then
moves to step 540 where the processing circuitry 120 sends
the sound effect to at least one speaker located in the
sporting venue. This may be using the audio circuitry 130.
The process ends in step 550.

[0048] Referring to FIG. 6, a process 600 according to
embodiments is described. These processes are performed
by circuitry in the device 110. The circuitry may be the
processing circuitry 120 alone or the processing circuitry
120 in combination with the audio circuitry 130. The process
600 starts at step 610. The process moves to step 620 where
the processing circuitry 120 receives an indication of an
event within a match being played within the sporting venue
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The process then moves to step 630, where the processing
circuitry 120 selects a sound effect based on the received
event. The process then moves to step 640 where the
processing circuitry 120 sends the sound effect to at least one
speaker located in the sporting venue. This may be using the
audio circuitry 130. The process ends in step 650.

[0049] Although the foregoing describes using a plurality
of sound clips to generate the sound effect, the disclosure is
not so limited and a single sound clip may be used. For
example, a sound clip from a soccer match where spectators
were present when a similar event occurred may be used.
Moreover, it is possible to use [R¥ISNINE learning to improve
the selection of sound clips and the associated volume
levels. In this case, during a training phase, the device 110
may select the sound clips and apply the appropriate mixing
levels to the sound clips for a given event. Microphones may
then be used to capture the sounds made by spectators in a
match where spectators are present for the same event. The
selection made by the device 110 may be compared with that
sound captured of the spectators and the mixing levels and
selection of the sound clips may be altered.

[0050] Although the foregoing describes a single event
determining the sound effect, the disclosure is not so limited.
For example, a sequence of events may define the sound
effect that is used. This may be a compound event. For
example, a dribble, followed by a foul followed by a red card
in a short space, may direct the sound mixing.

[0051] Numerous modifications and variations of the pres-
ent disclosure are possible in light of the above teachings. It
is therefore to be understood that within the scope of the
appended claims, the disclosure may be practiced otherwise
than as specifically described herein.

[0052] In so far as embodiments of the disclosure have
been described as being implemented, at least in part, by
software-controlled data processing apparatus, it will be
appreciated that a non-transitory fErgatagreadable medium
carrying such software, such as an optical disk, a magnetic
disk, semiconductor memory or the like, is also considered
to represent an embodiment of the present disclosure
[0053] It will be appreciated that the above description for
clarity has described embodiments with reference to differ-
ent functional units, circuitry and/or processors. However, it
will be apparent that any suitable distribution of function-
ality between different functional units, circuitry and/or
processors may be used without detracting from the embodi-
ments.

[0054] Described embodiments may be implemented in
any suitable form including hardware, software, firmware or
any combination of these. Described embodiments may
optionally be implemented at least partly as computer soft-
ware running on one or more data processors and/or digital
signal processors. The elements and components of any
embodiment may be physically, functionally and logically
implemented in any suitable way Indeed the functionality
may be implemented in a single unit, in a plurality of units
or as part of other functional units As such, the disclosed
embodiments may be implemented in a single unit or may be
physically and functionally distributed between different
units, circuitry and/or processors.

[0055] Although the present disclosure has been described
in connection with some embodiments, it is not intended to
be limited to the specific form set forth herein. Additionally,
although a feature may appear to be described in connection
with particular embodiments, one skilled in the art would
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recognize that various features of the described embodi-
ments may be combined in any manner suitable to imple-
ment the technique
[0056] Embodiments of the present technique can gener-
ally described by the following numbered clauses:
[0057] 1) A method of distributing sound in a sporting
venue, comprising:
[0058] determining an event based on a position of at
least one player anchor sporting projectile within the
spotting venue;

[0059] selecting a sound effect based on the determined
event; and
[0060] sending the sound effect to at least one speaker

located in the sporting venue.
[0061] 2. A method according to clause 1, wherein the
sporting projectile is either a ball or a puck.
[0062] 3 A method of distributing sound in a sporting
venue, comprising:
[0063] receiving an indication of an event within a
match being played within the sporting venue;

[0064] selecting a sound effect based on the received
event; and
[0065] sending the sound effect to at least one speaker

located in the sporting venue.
[0066] 4) A method according to any preceding clause,
wherein the sound effect is comprised of one or more sound
clips mixed together based upon the event.
[0067] 5. A method according to any preceding clause,
further comprising; controlling the volume of the or each
speaker based upon the event.
[0068] 6. A method according to any preceding clause,
further comprising: sending the sound clip to at least one
speaker located at a predetermined location within the
sporting venue.
[0069] 7) A method according to clause 3, wherein the
indication is that the event that either a video review is being
used or that a scoring event has occulted.
[0070] 8) A device for distributing sound in a sporting
venue, comprising circuitry configured to;

[0071] determine an event based on a position of at least
one player and or sporting projectile within the sporting
venue;

[0072] select a sound effect based on the event; and

[0073] send the sound effect to at least one speaker
located in the sporting venue.

[0074] 9. A device according to clause 8, wherein the
sporting projectile is either a ball or a puck.

[0075] 10. A device for distributing sound in a sporting
venue, comprising circuitry configured to:

[0076] receive an indication of an event within a match
being played within the sporting venue, select a sound
effect based on the received event; and

[0077] send the sound effect to at least one speaker
located in the sporting venue

[0078] 11. A device according to any one of clause 8 to 10,
wherein the sound effect is comprised of one or more sound
clips mixed together based upon the event.

[0079] 12. A device according to any one of clause 8 to 11,
wherein the circuitry is further configured to:

[0080] control the volume of the or each speaker based
upon the event
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[0081] 13) A device according to any one of clauses 8 to
12, wherein the circuitry is further configured to:

[0082] send the sound clip to at least one speaker
located at a predetermined location within the sporting
venue.

[0083] 14) A device according to clause 10, wherein the
indication is that the event that either a video review is being
used or that a scoring event has occurred

[0084] 15) A computer program comprising computer
readable instructions which, when loaded onto a computer,
configures the computer to perform a method according to
any one of clauses 1 to 7.

[0085] Obviously, numerous modifications and variations
are possible in light of the above teachings.

1. A method of distributing sound in a spotting venue,
comprising:

determining an event based on a position of at least one
player and/or sporting projectile within the sporting
venue;

selecting a sound effect based on the determined event;
and

sending the sound effect to at least one speaker located in
the sporting venue.

2. The method according to claim 1. wherein the sporting

projectile is either a ball or a puck.

3. A method of distributing sound in a sporting venue,
comprising;

receiving an indication of an event within a match being
played within the sporting venue;

selecting a sound effect based on the received event, and

sending the sound effect to at least one speaker located in
the sporting venue.

4. The method according to claim 1, wherein the sound
effect is comprised of one or more sound clips mixed
together based upon the event.

5. The method according to claim 1. further comprising,

controlling the volume of the or each speaker based upon
the event.

6. The method according to claim 1, further comprising;

sending the sound clip to at least one speaker located at a
predetermined location within the sporting venue.

7. The method according to claim 3, wherein the indica-
tion is that the event that either a video review is being used
or that a scoring event has occurred.

8. A device for distributing sound in a sporting venue,
comprising; circuitry configured to:

determine an event based on a position of at least one
player and/or sporting projectile within the sporting
venue;

select a sound effect based on the determined event; and

send the sound effect to at least one speaker located in the
sporting venue.

9. The device according to claim 8, wherein the sporting

projectile is either a ball or a puck.

10. A device for distributing sound in a sporting venue,
comprising: circuitry configured to:

receive an indication of an event within a match being
played within the sporting venue;

select a sound effect based on the received event; and

send the sound effect to at least one speaker located in the
sporting venue.

11. The device according to claim 8, wherein the sound

effect is comprised of one or more sound clips mixed
together based upon the event.
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12. The device according to claim 8, wherein live circuitry
is further configured to:

control the volume of the or each speaker based upon the

event.

13. The device according to claim 8, wherein the circuitry
is further configured to:

send the sound clip to at least one speaker located at a

predetermined location within the sporting venue.

14. The device according to claim 10, wherein the indi-
cation is that the event that either a video review is being
used or that a scoring event has occurred.

15. A non-transitory computer readable medium having
stored thereon a computer program comprising computer
readable instructions which, when loaded onto a computer,
configures the computer to perform the method according to
claim 1.
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