wo 2011/096891 A1 I 110KV 000 OO0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization @T‘?‘S\

tellectual Property /,:‘. ) T A I O
. L. ME' (10) International Publication Number
(43) International Publication Date \,!:,: #
11 August 2011 (11.08.2011) WO 2011/096891 A1

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
G10K 15/04 (2006.01) HO04N 7/14 (2006.01) kind of national protection available): AE, AG, AL, AM,
(21) International Application Number: ég’ éﬁ’ ég’ CAI\ZI, CBS ? CBRB’ CBI(J}, g;l’ DB]IE{ ? DBI\(V ’];313[{ ’ ]];é’
PCT/8G2011/000013 Dz, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
11 January 2011 (11.01.2011) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

12/698,453 2 February 2010 (02022010) Us (84) Designated States (unless otherwise indicated, fO}" every

kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US). CRE- GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ATIVE TECHNOLOGY LTD [SG/SG]; 31 Internation- ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

al Business Park, Creative Resource, Singapore 609921 TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(SG). EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

(75) Inventors/Applicants (for US only): SIM, Wong, Hoo ?g{; 113[{]3’ 1(\)/[?{1){\1(]]33 FS’I\]? J:FSF:FE?’ CL CM, GA, GN, GQ,
[SG/SG]; 5 Chestnut Terrace, Singapore 679123 (SG). > 2 2 ’
TOO, Yew, Teng [SG/SG]; Block 628a, Woodlands, Declarations under Rule 4.17:
Ring Road #07-280, Singapore 731682 (SG). GOH, . , .
Tieh, Cheng [SG/SG]; C/o Creative Technology Ltd, 31 @l “fpzc‘lm’j 167”7”6’”6”’ to apply for and be granted
International Business Park, Creative Resource, Singa- patent (Rule 4.17(i1))
pore 609921 (SG). —  ofinventorship (Rule 4.17(iv))

(74) Agent:. ATMD BIRD & BIRD LLP; 2 Shenton Way Published:
#18-01, SGX Centre 1, Singapore 068804 (SG).

(72) Inventors; and

—  with international search report (Art. 21(3))

(54) Title: AN APPARATUS FOR ENABLING KARAOKE

32 38
24
Microphone array
Image capturing 4| Controller H Receiver
device
| 30
Network port Data storage
device
36 _

22

(57) Abstract: There is provided an apparatus for enabling karaoke. The apparatus includes a casing for the apparatus; a micro-
phone array incorporated within the casing, the microphone array being concealed from a user by the casing; a controller coupled
to the microphone array to at least process audio signals from the user input at the microphone array; a data storage device cou-
pled to the controller, the data storage device being for storing pre-recorded songs used for karaoke, and for storing songs as sung
by the user; and an image capturing device coupled to the controller, the image capturing device being for capturing images of the
user while the user is singing, with the captured images of the user being stored on the data storage device.
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" AN APPARATUS FOR ENABLING KARAOKE

FIELD OF INVENTION

" This invention relates to an apparatus that facilitates the activity of karaoke for

a user, particularly in relation to ease of access to the activity of karaoke for

- the user.

"~ BACKGROUND
100

Nowadays, it is fypical for many people to associate the acﬁvity of karaoke to

be an activity which involves the setting up of voice manipulation/processing

type :c_if equipment together with other audio visual equipment. As such, there

exists' a general perception that the activity of karaoke involves a rather

complicated set-up process involving the functional connection of several

~ pieces of hardware, and this consequently has dissuaded people from taking

up the activity altogether.

- It should be noted that there have been devices which attempt to add'ress the

aforementioned ,comp_lexity concerns pertaining to the activity of karaoke, but
such devices have not been popular due to issues relating to, for example,
undesirable user experience, limited device functionality in relation to the
activity of karaoke, lack of portability, and the Iike.. In view of the
aforementioned, it is evident that there is a dearth of equipment available to
users which facilitates the activity of karaoke both in a convenient manner for

users and in a manner which provides a positive experience for the users.

The present invention aims to address the absence of such a device and
correspondingly meet the unresolved needs of the users.

SUMMARY

There is provided an apparatus for énabling karaoke. The appératus includes

a c_:asing for the apparatus; ai rhicrbphone array incorporated within the casing,
' 1
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the m‘iérophoné array being concealed from a user by the casihg; a controller -
coupled to thé microphone arréy to at least -procesé audio signals from the
user input at the microphone array; a data storage device coupled to the
controller, the data storage device being for stoiing pre-recorded songs used

for karaoke, and for storing songs as sung by the user; and an image

- capturing device coupled to the controller, the image capturing device being

B ~for capturing images of the jusér while the user is singing, with the captured

o

" the user when the user is within a predefined field of detection of the

.20

25

30

o imageé of the user being stojr:ed‘on the data storage device.

ltis advantagéous that the microphone array detects the audio signals from

microphone array. Preferably,ﬁ ‘the microphone array includes either omni-
directional microphones or uni-directional microphones. The microphone array
may be conﬁg'ured such that the predefined field of detection is spread over a
wide area. | '

The apparatus may further ‘include a receiver coupled to the controller to

receive audio signals from the user using a wireless microphone.

It is preferable that the controller also performs a method for processing the
pre-recorded songs. The method may include assessing audible lyrics of the
pre-recorded songs; converting the audible lyrics to text for display on a
screen connected to the apparatus; and muting audible IYrics from the pre-
recorded songs. The method may also further in'clude controlling audio output

of the pre-recorded songs; and providing the audio output of the pre-recorded

' songs. The controller may thtrol the audio output by adjusting parameters of

audio output such as, for exérhple, voice echo, music voIUme; voice volume, . |
music pitch and so forth. The parameters of audio output may be adjusted
using either a remote control device or voice control. The controller may also
perform echo cancellation for secondary audio input at the microphone array,
the secondary audio input being playback of the user's voice during the
activity of karaoke.
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The image capturing device may capture images of the user when the user is
within a predefined field of cathre of the image capturing device. The image
capturing device may be either integrated within the casing or separate from
the apparatus. The captured images of the user may be used for creating a
video.

: Prefefably, thé ca,sing protectsf components of the apparatus.

- The abparatus may further including a network port coupled to the controller,
10 |

the network ‘p()rt énabling the connection of the apparatus to a network.

Itis preferable that the captured images of the user singing and a recording of

~ the singing by the user are merged into a music video. The music video may

be transmitted over the network and distributed to either at least one recipient
or a central video depository for storage. Advantageously, access to the

‘ stored videos on the central video depository by third parties may enable

- playback, and grading of the stored videos by the third parties.

DESCRIPTION OF FIGURES

In order that the present invention may be fully understood and readily put into
practical effect, there shall now be described by way of non-limitative example
only preferred embodiments of the present invention, thé description being
with reference to the accompanying illustrative drawings.

~ Figure 1 shows a schematic view of the apparatus of the present invention.
Figure 2 shows a process flow of a controller of the apparatus of Figure 1
when the controller is processing audio.

DESCRIPTION OF PREFERRED EMBODIMENTS

With reference to Figure 1, there is provided an apparatus 20 for enabling

karaoke. It should be appreciated that the éppératus 20 is directed at 'éh‘abliﬁg—

convenience for a user in relation to the activity of karaoke but not at the
3
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’ expense of the user experien'cez. The apparatus 20 may be a standalone unit

which may be portable without a need for much assembly/disassembly of
parts of the apparatus 20 to the user as this also aids in the convenience to
the user. |

- - The apparatus 20 includes a casing 22 for the apparatus 20. The casing 22
i.' “may brotect components of the apparatus 20 such that the apparatus 20 may
be cAo?n:sidered.i to be durable :arjd robust. The :casin9122 may be made from a ’
| eifhef a metal or a plastic. material as both materials provide strength without

10 . incurﬁing an excessive penalty: in relation to weight.EThe casing 22 may also

incorporate a handle to aid in the portability of the apparatus 20.

There is a microphone array'24 incorporated within the casing 22 of the
apparatus 20. The microphone array 24 may be concealed from the user by

" the casing 22, where the concealment of the microphone array 24 may be to

protect the microphone array 24 from damage and may also be for
maintaining aesthetic appearances of the apparatus 20. The microphone
array 24 may detect the sound signals from the user when the user is within a
predefined field of detection of the microphone array 24. It should be
appreciated that the predefined field of detection of the microphone array 24
may be dependent on the technical specifications of microphones employed
in the microphone array 24.

Theé microphone array 24 includes either omni-directional microphones or uni-

" directional microphones. The microphone array 24 may be able to capture

audio input from either a spherical region or a hemispherical region around
the apparatus 20 regardless of the type of microphones used in the
microphone array 24. It is evident that using omni-directional microphones
would provide a spherical region for capturing audio input, but it should be
noted that varying a facing of uni-directional microphones may also provide a
spherical region for capturing audio input. The microphone array 24 may be
configured such that the predefined field of detection is spread over a wide
area. When- the predeﬁned field of detection is ebi’eed' over a wide erea,_ a
“sWeet spot” of audio detection for the microphone array 24 is also
4 .
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correspondingly enlarged. This allows the user to be moving around while

“singing during the activity of karaoke and also enables audio signals .to be

able to be picked up from more positions around the apparatus 20. In an
enclosed environment like a cabin of a vehicle, passengers in the cabin of the

vehicle may participate in the activity of karaoke re'gardl_ess of their seating

positio’n‘in the_f cabin and regardless of the location of theapparatus 20 in the -
" cabin of the vehicle. It should fbe‘appreciated that the apparatus 20 may be
:employ'ed in 'Eany enclosed' environment, with an. effective range of the =
o apparatus 20 being dependent on the predefined field ot detection for the
10

microphone array 24.

‘The 'apparatus 20 should also include a controller 26 coupled to the

microphone array 24 to at least process audio signals from the user input at

the microphohe array 24. The controller 26 may process the audio signals

- from the user input at the mlcrophone array 24. The processing carried out by
the controller 26 may include echo cancellation for secondary audio input at

_the microphone array, the secondary audio input being playback of the user’s

voice during the activity of karaoke. This ensures that a resultant post-
processed output of the user is not processed again by the controller 26 as

this would distort the intended audio output by the apparatus 20.

Furthermore, the controller 26 also performs a method 50 for processing pre-
recorded songs used for karacke as shown in Figure 2. The method 50
advantageously allows any audio file to be used for the activity of karaoke.

This is because the method 50 is able to generate “sing-along” text for the

user even if there is no such text at an initial juncture. In this regard the user
is able to sing along to any audlo file, which provides the user with a greater
variety compared to being restricted to typical karaoke video sources.

The method 50 includes assessing audible lyrics of the pre-recorded songs
(52) and converting the audible lyrics to text (54) for display on a screen 32
connected to the apparatus 20. The screen 32 may be elther a devrce which

is separate from the apparatus 20 or mcorporated in the apparatus 20 The'
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screen 32 may be, for examplé, an LCD panel, a TFT panel, a plasma panel,
and so forth.

It should be appreciated that the assessment and conversion of the audible

- lyrics may be carried out using known speech-to-teXt conversion techniques
i"and an actual speech-to-text conversion technique may be decided upon
_ based on a processmg capablllty of the controller 26 The method 50 also
B mcludes muting the audible Iyncs (56) from the pre-recorded songs such that - :

.only the musical track of the. pre-recorded songs is played back for the user

for the user to sung alongto.

In addition, the method 50 also further includes controlling audio output (58) of

the pfa-recorded‘ songs; and: providing the audio output of the pre-recorded

- songs (60) to the user. The audio output may be controlled by adjusting

15

20

25

30

* parameters of audio output such as, for example, voice echo, music volume,

‘voice volume, music pitch and so forth. The parame_ters of audio output may

be adjusted using either a remote control device 38 or voice control. Voice
control may be in the form of firstly, identification of control keywords such as,
for example, echo, music volume, voice volume, pitch, and the like followed
by identification of action keywords such as, for example, up, down, more,
less, higher, lower and so forth. In order to avoid inadvertent adjustment of

audio output parameters during use of voice control, it should be appreciated

~ that voice control may be carried out only when the user is not singing as both

the action keywords and control keywords may be found in the lyrics of a song
being sung by the user.

The apparatus 20 may also include a data storage device 30 boupled to the
controller 26, where the data storage device 30 may be for storing the pre-
recorded songs used for karaoke, and for storing songs as sung by the user.
The data storage device 30 may be non-volatile memory, and may be either in
a form of a hard disk drive or in' a form of a flash memory module. The storage
of songs sung by the user may be to aid the user in assessmg/rewewmg the
user's singing at a later 1uncture It is also convenient for the user that the

user's singing may be stored without using additional equipment, and that
’ 6
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recording of the user’s singing :may be stored concurrentiy while the user is -

singing.

- There may also be an image capturing device 34 coupled to the controller 26,
- whereby the image capturing device 34 may be for capturing images of the
. user when the user is srngrng, with the captured |mages of the user berng .

i stored on the data storage devrce 30. The image captunng devrce 34 may be :

erther able to capture wide angle images which allow zoomrng into the user's
image after reqursrte wide angle image correction processes are applied, or
able to track the user's movernents such that the user's expressions are fully

captured during a duration when the user is singing. It should be noted that

- the image capturing device 34Amay capture images of the user when the user

is within a predefined field of capture (ie. field of view) of the image capturing |

j _ devicez 34. It ehould also be;ncted that the image capturing device 34 may be
15  either incorporated within the casing 22 or it may be a separate device that is
‘able to be coupled to the controller 26 of the apparatus 20. The captured

images of the user may subsequently be used for creating a video during an
instance(s) while the user is singing. The video may merge images of the user
while singing together with a recording of the singing by the user in a form of a
music video. |

The apparatus 20 may further include a receiver 28 coupled to the controller
26 to receive audio signals from the user using a wireless microphone. It
should be appreciated that when the receiver 28 receives signals, the

- controller 26 would subsequently disable the microphone array 24, such that

audio input is only input through the wireless microphone. It should be noted

that a mobile phone may function as the wireless microphone.

Finally, the apparatus 20 may include a network port 36 coupled to the

controller, where the network port 36 allows the apparatus 20 to be

connectable to a network. The network port 36 may enable the apparatus 20

to be connectable to a neMo’rk via either a cable connection or a wireless

connection. When the apparatus 20 is COnnecte-d to a netvvcrk, the

aforementioned video created using the captured images of the user may be
7
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transmitted over the network and distributed to either at least one recipient or
a central video depository for storage. Access to the stored videos on the

central video depository by third parties may enable at least playback, and

grading of the stored videos by the third parties.

i j In: vie'w_ of the éfdrementione‘d, it should be appreciafed that the apparatus 20

. :is ableﬁ to meet the needs Qf users who wish to have an apparatus which

10

15

aIIowé Convenieht access to the'activity of karaoke. However, it is evident that

there are many aspects to the present invention which would further enhance

the user experience during the activity of karaoke which would also appeal to
the users of the apparatus 20. :

_Whils;t:;ther_e .‘hafs been described in the foregoing description. preferred
o emb’ddiments ,bf the present? inVention, it will be understood by those skilled in

" the technology concerned that many variations or modifications in details of

design or construction may be made without departing from the present

invention.
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CLAIMS

1. An apparatus for enabling karaoke, the apparatus including:
~a casing for the apparatUS'
' a mlcrophone array mcorporated wrthln the" casmg, the mlcrophone
array belng concealed from a user by the casing;
a controller coupled to the microphone array to at least process audio
srgnals from the user input at the microphone array;

a data storage device coupled to the controller, the data storage device

: being for storlng pre-recorded songs used for karaoke, and for storing songs

as sung by the user; and

an rmage capturing device coupled to the controller, the image

- captunng device being for capturrng images of the user while the user is
srngrng with the captured |mages of the user belng stored on the data storage

15  device:

wherein the microphone array detects the audio signals from the user

when the user is within a predefined field of detection of the microphone array.

2. The apparatus of claim 1, wherein the microphone array includes either

omni-directional microphones or uni-directional microphones.

3. The apparatus of claim 1, further including a receiver coupled to the

controller to receive audio signals from the user using a wireless microphone.

4, The apparatus of claim 1, wherein the controller also performs a
method for processing the pre-recorded songs, the method including:
assessing audible lyrics of the pre-recorded songs;
converting the audible lyrics to text for display on a screen connected
to the apparatus; and

muting audible lyrics from the pre-recorded songs.

5. The apparatus of claim 4, wherein the controller performs the method
which further includes: V -
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controlling audio output of the pre-recorded songs; and

providing the audio output of the pre-recorded songs.

... 6. The apparatus Qf claim 5, wherein the contfoller controls the audio
output;?byv _adj:usting parameters . of audio output'fselected from a group

- “including: voice echo, music volume, voice volume, and music pitch.

7. “The apparatus of claim 6, wherein the parameters of audio output are

adjusted using either a remote control device or voice control.

8. - The apparatus of clairﬁ 1, wherein the image capturing device captures

' image$ of the user when the user is within a predefined field of capture of the

o “image §¢apturing device.

15 -

20

25

30

9. The apparatus of claim 1, wherein the capturéd images of the user is

'used for creating a video.

10. The apparatus of claim 1, wherein the casing protects components of
the apparatus. '

11. The apparatus of claim 1, wherein the controller performs echo
cancellation for secondary audio input at the microphone array, the secondary
audio input being playback of the user's voice during the activity of karaoke.

12. The apparatus of claim 1, wherein the microphone array is configured
such that the predefined field of detection is spread over a wide area.

13. The apparatus of claim 1, wherein the image capturing device is either
integrated within the casing or separate from the apparatus.

.14,  The apparatus of cIaih? 1, further including a network port coupled to

the controller, the network pbrt enabling the connec_tion of the apparatus to a
network. '

10
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15.  The apparatus of claim 14, wherein the captured images of the user

- singing and a recording of the singing by the user are merged into a.music

video.
. 16. The apparatus of clalm 15 wherein the musnc video is transmltted over
- the network and dlstnbuted to either at least one recnplent or a central wdeo .

. deposﬂory for: storage

17.  The appafatus of claim 16, wherein access to the stored videos on the

central video depository by thlrd parties may enable playback and grading of
the stored vudeos by the third parties.

11
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