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METHOD AND APPARATUS FOR PROVIDING A MOTION

SIGNAL WITH A SOUND SIGNAL USING AN EXISTING

SOUND SIGNAL ENCODING FORMAT

TECHNICAL FIELD

5 This invention pertains to the field of encoding formats.

In particular, this invention relates to the encoding of

motion and sound signals in a bitstreamn.

BACKGROUND OF THE INVENTION

Various standards have been created for providing a sound
10 signal to a user. For instance, Dolby has created some
popular encoding standards such as AC3 for providing an
encoded sound signal (also referred to as an encoded
bitstream sound signal) to a plurality of users. Various

other standards such as MP3, DTS, MPEG and ATRAC have also
15 been developed.

In the mean time, actuators have been developed in order to
provide haptic movements to a user. The actuators provide
haptic movements synchronized with a corresponding motion
signal. Such actuators are disclosed 1n US Patent no.
20 6,662,560. The skilled addressee will appreciate that in
the case where the actuators are used while viewing a
movie, it is desirable that the video track, the bitstream

sound signal and the motion signal are all synchronized to

provide realism to the user.

25 Unfortunately, it will be appreciated that 1n prior art

embodiments, the motion signals are not provided in the a
single storage device together with the bitstream sound

signal and the video track, which is cumbersome for a user

as it requires the user to have a first storage device for

DOCSMTL: 2076270\1



WO 2006/113999

10

15

20

25

30

CA 02606238 2007-10-22
PCT/CA2006/000682

storing the bitstream sound signal and the video track as

well as a second storage device for the motion signals.

There is a need for a method and apparatus that will

overcome at least one of the above-identified drawbacks.

SUMMARY OF THE INVENTION

According to an aspect of the invention, there 1s provided
a method for providing a motion signal with a sound signal
using an existing sound signal encoding format, the method
comprising providing the motion signal, providing the sound
signal, inserting the motion signal 1in an available data
field provided in the existing encoding format, encoding
the sound signal with the inserted motion signal according
to the existing encoding format to generate a composite
audio/motion signal and providing the composite
audio/motion signal comprising the motion signal and the

sound signal.

According to another aspect of the invention, there 1is
provided an apparatus for providing a motion signal with a
sound signal using an existing sound signal encoding
format, the apparatus comprising a motion signal providing
unit for providing the motion signal, a sound signal
providing unit for providing the sound signal, an available
data field selection unit for providing an available data
field selection signal in the existing sound signal
encoding format, an encoding unit for receiving the
provided motion signal, the provided sound signal, the
available data field selection signal, and for inserting
the motion signal in the available data field and for
encoding the sound signal with the inserted motion signal
according to the existing encoding format to generate a

composite audio/motion signal and a composite audio/motion

DOCSMTL: 207627011
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signal providing unit for providing the generated composite

audio/motion signal.

BRIEF DESCRIPTION OF THE DRAWINGS
Further features and advantages of the present invention
will become  apparent from the following detailed

description, taken 1n combination with the appended

drawings, 1in which:

Fig. 1 1s a block diagram which shows an embodiment of an
apparatus for providing a motion signal with a sound signal
using an existing sound signal encoding format; the
apparatus comprises, inter alia, an encoding unit, a motion
signal providing unit, a sound signal providing unit and an

avallable data field selection unit;

Fig. 2 1s a block diagram which shows an embodiment of the
encoding unit of the apparatus for providing a motion
signal with a sound signal using an existing sound signal
encoding format according to one embodiment of the
invention; the encoding unit comprises a processing unit
22, a cyclic redundancy check (CRC) generating unit and an

encoded bitstream sound signal generating unit;

Fig. 3 1is a flow chart which shows how the appa'ratus for
providing a motion signal with a sound signal using an
existing sound signal encoding format operates according to
one embodiment of the 1nvention; according to one step, a
motion signal 1is encoded with the sound signal using an

existing encoding format;

Fig. 4 is a flow chart which shows how the motion signal is
encoded with the sound signal using an existing encoding

format according to one embodiment of the invention;

DOCSMTL: 2076270\



CA 02606238 2007-10-22

WO 2006/113999 PCT/CA2006/000682

10

15

20

25

according to one step, a composite audio/motion signal 1is

~generated; and

Fig. 5 1is a flow chart which shows how the composite
audio/motion signal 1is generated according to one
embodiment of the invention. According to a first step, the
signal comprising the motion signal 1is provided 1in the
available data field; according to a second step’ cyclic
redundancy computations are performed and according to a

third step a composite audio/motion signal is created.

It will be noted that throughout the appended drawings,

like features are identified by like reference numerals.

DETAILED DESCRIPTION

Now referring to Figure 1, there is shown an embodiment of

an apparatus 10 for providing a composite audio/motion

signal according to one embodiment of the invention.

The apparatus 10 comprises a motion signal providing unit
12, a sound signal providing unit 14, an available data
field selection wunit 16, an encoding unit 18 and a

composite audio/motion signal providing unit 20.

The motion signal providing unit 12 is adapted to provide a
motion signal. It will be appreciated that the motion
signal comprises an indication of a movement to perform on
at least one actuator. In an embodiment, the motion signal
comprises a plurality of bits indicative of the movement to
perform on the at least one actuator. The skilled addressee
will further appreciate that the movement to generate on
the at least one actuator may be synchronized with a sound

signal. Such motion signal may be advantageously used when

viewing a movie for instance.

DOCSMTL: 2076270\1
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In an embodiment, the motion signal providing unit 12
comprises a storing medium comprising a motion signal which
has been programmed to be played with a corresponding sound
signal of a given video signal. In an embodiment, the
storing medium of the motion signal providing unit may be a
hard disk, a CD, a DVD, a solid-State flash-based storage

medium such as memory stick, a SD-card, a computer file 1in

a computer or the like.

The sound signal providing unit 14 1is adapted to provide a
sound signal. It should be appreciated that the sound
signal providing unit 14 may provide a sound signal which
1s not already encoded as well as a sound signal which 1is
already encoded using an existing sound signal enchoding
format. In an embodiment, the sound signal provided 1is
encoded according to an encoding format which is compatible
with the IEC61937 standard, an example of which is the AC3
standard of Dolby(TM) . In an embodiment, the sound signal
providing unit is a sound file located on a storing medium

such as a hard disk, a CD, a DVD or the like.

It will be appreciated that in an embodiment, the sound
signal providing unit 14 may be any unit capable of
providing such sound signal coded according to the existing

encoding format or standard referred to as “AC3”.

The available data field selection unit 16 1is adapted to

provide an 1indication of an available data field in the
existing encoding format. It will be appreciated that
provisions for available data fields have been incorporated
in various existing encoding formats such as AC3. More
precisely, it has been contemplated for AC3 to provide an
available data field which 1s referred to as “auxdata”.
“ATSC Standard: Digital Audio Compression (AC3), Revision
A, Doc A/52A (20 August 2001)”, published by Advanced

- K -
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Television Systems Committee, 1750 K Street, N.W., 8uite

1200, Washington DC 20006.

The encoding unit 18 is adapted to receive a motion signal

P
hay

to encode in the available data field of a bitstream sgound

signal generated according to the existing encoding format.

F

The encoding unit 18 1s further adapted to provide a

composite audio/motion signal to the composite audio/motion

signal providing unit 20. It will be appreciated that the

encoding unit 18 may be any processor sultable for

performing such tasks. In an embodiment, the encoding unit

18 i1is an application running on a computer.

It will be further appreciated that the composite

audio/motion signal préviding unit 20 may be any device

suitable for providing the composite audio/motion signal,

for instance, the cofnposite audio/motion signal providing

unit 20 may be a medium comprising the encoded bitstream

sound signal such as a CD-ROM, a DVD-ROM or the like.

Alternatively, the composite audio/motion signal providing

unit 20 may be a communication unit adapted to provide the

composite audio/motion signal to a plurality of users. For

instance, it will Dbe appreciated that the communication

unit may be adapted to provide the composite audio/motion

signal over a network which may be wireless, such as a

televigsion network, or wired such as a local area network

(LAN), a metropolitan area network (MAN) or a wide area

network (WAN) such as the Internet.

\

More ©precisely, the motion signal providing unit 12

provides a motion signal to the encoding unit 18.

The sound signal providing unit 14 provides a gsound signal

to the encoding unit 18 and the available data field

selection unit 16 provides an available data field

4 "
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selection signal to the encoding unit 18. The encoding unit
18 encodes the motion signal provided by the motion signal
providing unit 12 with the sound signal provided by the
sound signal providing unit 14 in the available data field
selection signal provided by the available data field

selection unit 16.

The encoding wunit 18 further provides a composite
audio/motion signal to the composite audio/motion signal

providing unit 20.

Now referring to Figure 2, there 1s shown an embodiment of

the encoding unit 18.

The encoding unit 18 comprises a processing unit 22, a
cyclic redundancy check generating unit 24 and a sound

signal generating unit 26.

More precisely, the processing unit 22 receives the motion

~signal, the sound signal and the available data field

selection signal. The encoding unit 22 encodes the motion
signal with the sound signal using the available data field
selection signal and provides a sound signal with the
motion signal inserted in the available data field. The
cyclic redundancy check generation unit 24 receives the
sound signal with the motion signal inserted 1in the

avallable data field.

The cyclic redundanéy check generating unit 24 generates a
CRC signal indicative of the CRC of the sound signal with
the motion signal inserted in the available data field. The
CRC signal 1s provided by the cyclic redundancy check
generating unit 24 to the composite audio/motion signal

generating unit 26. The composite audio/motion signal

DOCSMTL: 2076270\
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5 generating unit 26 further receives the sound signal with

the motion signal in the available data field.

The composite audio/motion signal generating ., unit 26

generates a composite audio/motion signal which is provided

10 to the composite audio/motion signal providing unit 20.

Now referring to Figure 3, there is shown an embodiment for

providing the composite audio/motion signal according to

one empbodiment of the invention.

15 -’

ACCording to step 30, a sound signal is provided. In an

embodiment, the sound signal 30 is provided by the sound

signal providing unit 14.
20 According to step 32, a motion signal 1is provided. The

-motion signal 1is provided by the motion signal providing

unit 12 1in an embodiment. In an embodiment, the motion

signal may be in the D-Box Technologies proprietary format

described in U.S. patent no. 6,659,773 or co-pending U.S.

25 patent application no. l__O/844,45'7.

According‘to step 34, the motion sgignal is encoded with the
i v

bitstream sound signal using an existing encoding format

having an available data field.

30
~According to step 36, the composite audio/motién signal is
provided. In an embodiment, the composite audio/motion
'signal 1is provided by the composite audio/motion signai
providing unit 20.
35 :

It will be appreciated that the composite audio/motion

signal may be provided to users directly or indirectly. For

instance the composite audio/motion signal may be provided

Lo the users via storing means such as DVD, CD or the like.

DOCSMTL: 2223798\1 — are
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Alternatively, the composite audio/motion signal may be
provided to the users using a wire/wireless transmission
using a network. The skilled addressee will appreciate that

a broad range of ways to provide the composite audio/motion

signal may be used.

Now referring to Figure 4, there is shown an embodiment

which shows how the motion signal is encoded with the sound

signal using an existing encoding format having an

avalilable data field.

According to step 40, the bitstream 1s configured to use
the available data field with sound signal. It will be
appreciated as explained earlier that there might be
provision 1in a standard for leaving available data fields
in a bitstream. It will be appreciated that in order to use
the available data field and remains in compliance with the
encoding format, it might be required to configure

particular bits in the bitstream.

In the embodiment where the encoding protocol is AC3, the
configuration comprises formatting the motion signal
according to a proprietary encoding standard so 1t may be
recognized, decoded and properly synchronized. Original
bitstream parameters may also be modified to indicate that

extra data i1s inserted therein.

According to step 42, the provided motion signal 1is
inserted in the available data field. The skilled addressee
will appreciate that, prior ¢to being inserted 1n the
avallable data field, the provided motion signal may be

compressed. Alternatively, no compression is performed.

In an embodiment, the motion signal is compressed.

DOCSMTL: 2076270\1
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It will be appreciated that the sound signal as well as the
motion signal may be encoded in order to efficiently use
the bandwidth available. In fact, the available number of
bits 1in a bitstream may only be modified by fixed
increments in one embodiment, such as in AC3. Encoders then
encode the sound signal 1in order to use the availlable
bandwidth. It will be appreciated that there might be a
loss of bandwidth due to the fact that the encoding 1is
performed at a given bandwidth and due further to the fact
that the motion signal may only use a limlited amount of the
available bandwidth for encoding the motion signal.
Accordingly, a combined encoding unit for encoding both the
motion signal and the sound signal may be advantageously

used in order to use all availilable bandwidth.

It will be appreciated that in the case where there is no
‘auxdata” field, it may be possible to modify the audio
stream in order to insert the motion signal in a way that
allows a motion decoder to recognize 1ts presence and
decode it, while still allowing the audio player to decode
the sound signal, and minimize the 1impact o©of the

modification on perceived audio.

According to step 44, a composite audio/motion signal 1s
generated. In an embodiment, the composite audio/motion
signal is generated by the composite audio/motion signal

generating unit 26.

Now referring to Figure 5, there 1s shown an embodiment
which shows how the generating of a composite audio/motion

signal 1s performed.

According to step 50, the signal comprising the motion
signal 1is provided 1in the available data fleld. In an

embodiment, the signal comprising the motion signal 1is

- 10 -
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provided in the available data field using the encoding

unit 22.

According to step 52, a cyclic redundancy computation 1is
performed using the sound signal and the motion signal
inserted inside the available data field. In an embodiment,
the cyclic redundancy computations are performed using the

cyclic redundancy check generating unit 24.

According to step 54, a composite audio/motion signal 1is
created with the c¢yclic redundancy computation 1inserted
therein. In an embodiment, the composite audio/motion
signal is created with the cyclic redundancy computation
inserted therein using the bitstream sound signal providing

unit 26.

In fact, it will be appreciated that the disclosed
apparatus enables the provision of the motion signal
without requiring a user to change his current decoding
unit operating according to the existing algorithm. In the
case where the user desires to use the motion signal, the
skilled addressee will appreciate that a further decoding

unit may be used to extract the inserted motion signal.

As a consequence, it may be therefore possible to
distribute a composite audio/motion signal to a large

plurality of users in which only a limited number has a
decoding unit for decoding the inserted motion signal which

therefore avoids having to prepare dedicated motion signal

storing units.

Also, it will be appreciated that by 1nserting the motion
signal in a given available data field of the sound signal
bitstream, it is further possible to  achieve a

synchronization between the motion signal and the sound

DOCSMTL: 2076270\1
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signal as the motion signal will be delivered at a given

bit rate.

In the case where there is more processing time required
for extracting and handling the motion signal, it will be
appreciated that the motion signal may be provided in
advance with respect to the sound signal 1n order to

achieve synchronization with the sound signal.

Also it should be further appreciated that 1in the case
where only a limited bit rate may be provided to the user,
such as in the case of DVDs, it may be desirable to use a
lower bit rate for encoding the sound signal 1n order tO
ensure a sufficient bit rate for inserting the motion

signal.

It will be appreciated that a decoder unit may be provided
to decode a received composite audio/motion signal which
has been created according to the method disclosed above.
Such decoder unit may be implemented in hardware as well as

in software and may run on a processing unit.

The placement of the sound signal data within the AC3 frame
according to an embodiment will now be discussed. The sound
signal data is inserted at the end of the AC3 frame, within
the auxiliary data field. Before the insertion, the layout

of the frame is as shown in Table 1 below.

r

p——- - Stadd -

PCT/CA2006/000682

syncwofd 16-bit field. This is the first word of the
AC3 stream. Its value must be 0x0B77.

crcl | 16-bit field. Represents the CRC for the

- B B B 3 | first 3/5 of the frame. B B .

Fscod 2-bit field. Represents the sampling rate

code. It is usually 00 for aDVD, indicating
| 48kHz sampling rate.

|

Frmsizecod 6-bit field. Represents the size of the
frame. The frame size in wordsis a function

- 12 -
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of this value, as well as the fscod field.

. AC3 data
ThlS 18 the end of the.AC3 data proper
Since the frame size can only take discrete
values there may be padding between the last
| mantissa of block 5, and the beginning of
) the auxiliary data.
| auxbits 'J‘Aux111ary data bit field. This field is
auxdatal-bit long, and the bits are packed

| a | towards the end of the frame. L
auxdatal 14-bit fleld If : auxdatae is true, then

| auxdatal exists and indicates the number of
| bits in the auxiliary data field.

Py —

i— _

Egd of biocﬁ"§;ﬁe£ti§§a§_
Ipadding

i

i P p——

e

auxdatae 1l-bit field. Indicates if auxiliary data is present 1in
L ) _]the stream.
| crersv 1-bit field. May be adjusted so that the crc2 field is
i ~ not equal to the “"0x0B77” word.
[ cre2 116 bit field. Represents the CRC for the
whole frame.

Table 1

Note that the auxdatal, auxbits and padding do not
necessarily exist. In most cases, the end of the block 5
mantissas 1is placed just before the auxdatae field, which

in this case i1s set to false (no auxiliary data).

The sound signal data block is simply inserted at the end
of the normal AC3 frame, after the frame size has been
increased sufficiently to contain all of 1it. After
insertion of the sound signal data block, the AC3 frame 1is
modified as shown in Table 2 below (modified fields are 1n

bold) .

DOCSMTL: 207627011
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sznaaord 16-bit field. This is the first word of the AC3 stream.
Its value must be 0x0B77.
crcl 16-bit field. Represents the CRC for the first 3/5 of the
| - B | frame. L . o ]
fscod 2-bit field. Represents the sampling rate code. It 1s
usually 00 for a DVD, indicating 48KHz
sampling rate.

frmsizecod | 6-bit field. Represents the size of the
| frame. The frame size in words 1s a
function of this value, as well as the
fscod field. This value is incremented to
give sufficient room for the Sound signal

data block.

- . AC3 “data |
End of | block 5 mantlssas ThlS is the end of the AC3 data proper
(01d) p. paddlng Since the frame size can only take discrete
values there may be padding between the
last mantissa of block 5, and the beginning
B . - L of the auxiliary data.
(0ld) auxbits Aux111ary data bit field. This field is
auxdatal-bit long, and the bits are packed
‘towards the end of the frame.
(0ld) auxdatal 14-bit field. If auxdatae is true, then
auxdatal exists and indicates the number of
bits in the auxiliary data field.

m —— i e —————

(0ld) auxdatae 1-bit field. Indicates if aux111ary data is
present in the stream.
(old) crcrsv 1-bit field. May be adjusted so that the
| crc2 field is not equal to the “0x0B77”
1 o _ . word. ) i
(0ld) cxrc2 16-bit field. Represents the CRC for the
whole frame.
padding This padding is added because the new frame

size is generally too large for the sound
L | signal data block
auxbits This field contains the sound 81gnal data
block proper. This field is auxdatal-bit
long, and the bits are packed towards the
end of the frame.

P

auxdatal 14-bit field. auxdatal indicates the number
- . - | of bits in the sound signal data block.

auxdatae 1-bit field. This bit 1s set to 1 to
indicate the presence of the sound signal
data block.

Crcrsv 1-bit field. May be adjusted so that the
crc2 field is not equal to the “0x0B77”

- . ) word. )
cre¢2 16-bit field. Represents the CRC for the

whole frame, with the sound signal data
block inserted.

el —r- - P

Table 2
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Because 1t 1is not known in advance if the AC3 frame already

has space for an auxiliary data field, and also because

this may change from frame to frame, no assumption is made

on this.

The frame size is increased to give room for the sound

signal data block, as well as the auxdatal, auxdatae and

new CRC2 fields.

The frmgizecod field

increased frame gize.
\

The sound signal data block is simply placed at the end of

1s modified to reflect the new

a Jlegitimate AC3 frame. The old CRC2, crcrsv, auxdatae

g

fields, as well as the auxdatal and auxbits fields, if they

exlst, are not removed.

‘the new frame.

In effect, they become padding for

The sound signal data b:

.ock 18 padded at the front so .that

the size of the complete frame is equal to the new

increased frame size. The sound signal data block and its

padding are placed immediately after the old crc2 field.

The sound signal data block becomes the new auxbits field.

An auxdatal field is placed after the sound signal data

F

block. The auxbitl wvalue is equal to the number of bits in

An auxdatae field is placed a:

the sound signal data block (Sound signal block size X 16).

I

ter the auxdatal field. This

|

field has a value of 1 (true).

While 1llustrated in the block diagrams as groups of

- A new CRC 1is placed at the end. of the frame.

p—
mmad

discrete components communicating with each other via

distinct data signal connections, it will be understood by

those skilled in the ar

>

that the embodiments are pfbvided

ocTich 20Ue /000682
L NOVEMBER 9095 0.1, 1 19z
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by a combination of hardware and software components, wlth
some components being implemented by a given function or
operation of a hardware or software system, and many of the
data  paths illustrated being implemented by data
5 communication within a computer application or operating
system. The structure illustrated 1s thus provided for

efficiency of teaching the present embodiment.

It should be noted that the present invention can be
carried out as a method, can be embodied 1n a system, a
10 computer readable medium or an electrical or electro-

magnetical signal.

The embodiments of the invention described above are
intended to be exemplary only. The scope of the invention
igs therefore intended to be limited solely by the scope of

15 the appended claims.
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WE CLAIM:
1. A method for providing a motion signal with a sound

signal using an existing sound signal encoding

format, said method comprising:

obtaining said motion signal, said motion signal
comprising 1ndications of movements to be
performed by at least one actuator in

synchronization with an audilio track;

obtaining said sound signal in said existing sound

signal encoding format;

inserting said motion signal 1in an avallable data

field provided in said existing encoding format;

encoding said sound signal with the inserted motion

signal according to said existing encoding format
to generate a composite audio/motion signal 1n

sald exlsting sound signal encoding format; and

providing said composite audio/motion signal

comprising said motion signal and said sound

signal.

2. The method as c¢laimed 1in c¢laim 1, wherein said

existing encoding format comprises an encoding format

which 1s compatible with the IEC61937 standard.

3. The method as c¢laimed 1n claim 2, wherelin saild

existing encoding format comprises AC3, further

wherein said provided sound signal 1s encoded using

AC3.

4, The method as c¢laimed 1n claim 3, wherein said

avallable data field 1s “auxdata”.

_1'7_
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The method as c¢laimed 1in claim 4, wherein said
encoding comprises performing cyclic  redundancy
computations using said sound signal and said motion
signal and further encoding said sound signal with
the inserted motion signal using the performed cyclic

redundancy computations.

The method as claimed in any one of claims 1 to 95,
wherein said motion signal 1s provided using a

storing medium.

The method as claimed in c¢laim 6, wherein said
storing medium is selected from a group consisting of
hard disk, compact disk (CD), digital versatile disk
(DVD), solid-state flash-based storage medium such as

memory stick, and SD-card.

An apparatus for providing a motion signal with a
sound signal using an existing sound signal encoding

format, said apparatus comprising:

a motion signal providing unit for providing said
motion signal, salid motion signal comprising
indications of movements to be performed by at
least one actuator in synchronization with an

audio track;

a sound signal providing unit for providing said
sound signal 1n said existing sound signal

encoding format;

an avallable data field selection unit for providing
an available data field selection signal in said

existing sound signal encoding format;

an encoding unit for receiving sald motion signal,

said sound signal, said available data field

- 18 -
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11.

12.

13.
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selection signal, and for inserting sailid motion
signal 1in said available data field and for
encoding said sound signal with the inserted
motion signal according to saild existing encoding
format to generate a composite audio/motion
signal 1n sailid existing sound signal encoding

format; and

a composite audio/motion signal providing unit for
providing said generated composite audio/motion

signal.

The apparatus as claimed 1n claim 8, wherein said
motion signal providing unit comprises a storing

medium.

The apparatus as claimed 1n claim 9, wherein said
storing medium comprises at least one of a hard disk,
a compact disk (CD), a digital versatile disk (DVD),
a solid~state flash-based storage medium such as

memory stick, and a SD-card.

The apparatus as claimed 1in any one of claims 8 to
10, whereln said sound signal providing unit
comprises a sound file stored on at least one of a
hard disk, a compact disk (CD) and a digital
versatile disk (DVD).

The apparatus as claimed 1n any one of claims 8 to
11, wherein said exilisting encoding format comprises
an encoding format which 1s compatible with the

TEC61937 standard.

The apparatus as claimed 1in claim 12, wherelin said

exlsting sound signal encoding format 1s AC3.

_19....
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15.
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The apparatus as claimed in claim 13, wherein said

available data field 1s Y“auxdata”.

The apparatus as claimed in claim 14, wherein said
encoding unit comprises a processing unit for
receiving said provided motion signal, said provided
sound signal and said available data field selection
signal and for generating a sound signal with said
motion signal inserted 1n saild availilable data field;
wherein sailid encoding unit further comprises a cyclic
redundancy check (CRC) generating unit for receiving
sald generated sound signal with said motion signal
inserted 1n said available data field and for
providing a c¢yclic redundancy check signal and
further wherein said encoding unit comprises a
composite audio/motion signal generating unit for
receiving said cyclic redundancy check signal and
sald generated sound signal with said motion signal
inserted 1n said available data field and for

providing said composite audio/motion signal.

The apparatus as claimed 1in any one of claims 8 to
15, wherein said composite audio/motion signal

providing unit comprises one of a medium for storing

sald composite audio/motion signal and a
communication unit for providing said composite

audio/motion signal to a remote user.

A computer readable memory storing non-transitory
computer readable code which when executed by a
computer perform the method for providing a motion
signal with a sound signal using an existing sound
signal encoding format claimed i1n any one of claims 1

to 7.
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