: [ ‘RECEIVED i:ll’l3 2.53 1997 AT -B69% PAGE 2 . (PRINTED PA 2) .1 . |
S1- T eovot2. det T mvaari onTTC Pooits olinabiaer. Beséidotion no.zsa  p.2

e 9704065-31
S | GO ‘

With the introduction of DVD and other audio sources into the PC mariet, there will be a trend that
game titles deploy the sumound format in three or more chanmels to give a realistic surround
environment to the game players. However, games will still make use of the two common data
(WAVE and MIDI) to create effects such as gum shootings, or dialogues So a possible good
combination is a game tifle producing surround output signals and WAVE or MIDI signals. If both
signals cannot be derived from the same qutput source, the game players will need two sets of
speakers oOr a separate mixer to have the effect.

-

. \ ’

Description

Block Diagram

The objective of the PC Surround Mixer is to mix signals (WAVE or MIDI) specific to PC together
with signals from 4 surround stream. Figure 1 shows the block diagram.

Surround and MIDI
and /or WAVE
R
PC Data in MIDI im‘“mmmdwngmI
or WAVE Format
T
i PC Surround Mixer :
Any other inputs
M
e
Surround and MID)
and /or WAVE

The mumber of cutput channels for Surround and MIDI and /or WAVE can
be three or more.

Figure 1. PC Surronnd Mixer

The inputs to the system include data in WAVE or MIDI format, and any other signals. The outputs
will be at least 3 channels each having a output with surround and MIDI or WAVE. The PC data is in
digital form while the other signals can be in analog or digital form, All the signals can be serial
(within itself or mmitiplexed with ather channels) or parafiel, synchronons or asynchronons. The
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therewill be a trend that garre t|tIes depl oy the surround format in three
or “ror e channel%”m‘ frap ﬂ’##@ﬁl Withinitself. There ean be, many
e~ el
and M DI) to 1’"" ' ASU gues So a

possi bl e good oGiRindl@kd B S @ gane t|tIe produci ng surround out put signals
and WAVE or M DI signals. If both signals cannot be derived fromthe sane
out put source, Higue 0pREEbPIORESin\dinatheritalimbdazo 22 Sivealmodin@isedefinition. a
separate m xer to have the effect. Block Diagram The _objective of the PC
Surround M xer [is to m x signals (WAVE or MDI') specific to PC f{oget her
with signals frloma surround stream Figure 1 shows the bl ock diagram
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D2 e f;
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p PC Surround Mixer
3
a8 !

. evmsnswessnig E

. SEmmmmm—— b /Y
a

n can be three or more

Figure 2. Mathematical Models of PC Surround Mixer.

In order to satisfy the PC Surround Mixer system the fallowing applics:

1. Atleast one of the inputs is PC data in WAVE or MIDI format (1, D2, Ps, ... D) and t >0,
2. There may or may not be any other input signals: a;, a3, 43........ 2, :
3. 'The outputs are defined by:

£=Fi (5, 52 85,0000 S P1 P2y Paseseer Pu by, by, by, by),
ie, it is a fonction depending on the 5,p and b.

in which
P1s D2s P2s-ooes B} € (D1, P25 P2+« Pj) Which are the chanmels of WAVE and/or MIDI

(81, 52, $3,---0 8g) € (81, 92, 55...... §)) Which are the channels of an audio system, normally termed as
surround system other than WAVE and MIDI, p;

(01, ba, b,..... by) are any other signals
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signal's. The outputs will be at, | east 3 channel s each having a output wth
surtound and M BPWWM?W@‘PMW%MEslangP!‘&lmﬁWP@ﬂ!Wbt her

signal s can be% nal og or d}glFt form Al the sr S can
(within itself E’;ﬂ

h? Piey “Br r‘onous
or asynchronous. e mxer can process ﬁgﬁf’ S%??E’Fts ‘gener at e

any signals within itself There can be many out put channel s, but as long as
three of the ouSdaidior @b oailé Srackicdd bxainfiles of B sysmﬁaﬁmmmfmuewadons&gnal S
and M Dl or AVjatesi igeoplained. Theseexmglcs abd aottgigs fodeshita all ghe PSsile contbinatbd) insead.

Mat hemat i cal  mottieyiare oy g give x@rediisigiof RS Jurend Méweem i n a mat hemati cal nodel
so as to give a nore precise definition. 1In order to satisfy the PC
Surround M xer %@l t he fol | owi ng appli es:

Figure 3 is a mixer using a summing circuit to mix 6 mrround channelg with two channels of WAVE
to give 3 channels of surround and WAVE contents, aad 3 remaining channels of pure surround,

PC Surround Mixer
= =\I,s, - £
% | " iz P B—— 1
& :E F—————
84 - £
85 > i
55 £y
Am)] | Alp)
2]
. [PATE
PC Data in A+ AR
WAVE Format -

Figure 3. Example 1 of PC Surround Mixer,
In this case:
(81, S2, 83,..... Sg) are six analog channels of a surronnd sound,

f1=51+A(P1)
=5+ A)
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p[err]
i hput S|gnals

p[err (%err]) and t >0. 2. There nmay or may not be any ot her
=S RA@D T AfRerr], alerr]........ a[err]. 3. The outputs are

defined by: ié‘rr] = Fl[err] (s[err], s[err], s[err],......

s[err],

p[err]

err] pl[err]..... p[err]b[err],b[err], b[err] ..... b[err]), ie,

it lsafunctwmcﬂ o bR atidn R thSx dita mtamlogl

(plerr],

Wttt
plerr],plerr .plerr]) [err] (p[err], plerr],plerr],..... plerr])

whi ch are thm@mﬂm&%ﬁmm@k&m&m&amﬁeﬁmm}emﬁer r], ...
s[err]) [err] (s[err], s[err], s[err]..... s[err]) which are the channels of
an audi o systbmmmm WAYEat. as surround system ot her than WAVE and

M D,

p[err] 2. There are other and they are:

(a1, B2 83 veee 3 = (81, 82, $3,... . Bg)
3. The fi=F; (%, sz 83,-+..- s Pts P2y Puaeeoee Doy by, bz, Bsy..... by) aTES

fi=s+Apm)

=9+ AM)

fy =8+ A) + AlD2)

=5

f5=s8s

fs=s6

It can be seen that b’s ars not depended in all qutput, which is allowed in the PC Surround Mixer.

And finally,

4, The three output £ = Fi (81, 52, S,..... Sp Pt P Pasecen Do by, By, bs,..... by having 2
characteristics of at least a 5 term and a p term are:

fi =5 + A(py)
f=5+AD)

f= 5+ Alm) + AlpD
Example 2

Fignre 4 is sinnilar to the function of Figure 1 but the operations are in digital forms. The input sy, 82,
Ss,..... 8¢ are now in digital forms. The four criteria are satisfied similarly except that A(p) are
replaced by pi.

L‘
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sip, and b can—he zero in sane. of _the Fferr] e Elerr] can
dependlng on ejther s,p,or b 4. Three of the output flerr] = H
(s[err], sf[err], s[err], ..... sferr], plerr], p[err],plerr] .
b[err], b[err]] b[err] ...... Eﬁ%g have a char act €
. there is at least a s termandli{é eoyﬁlﬁ"’lyfg “ihe out put depends
- Some of the possible praCtILdI eXdeIEb of —tthe—system wi | | be
~the application of the, patle | exanpl es are
to describe alll the possih re—t-frey-»aife on
nnre I nsi ght &f the PC Sur :
: :D——-——- ﬂ
, ) e
S - £
$s - 5
8 > f5
n P2
o} &
PC Data in PiTh
WAVE Format

Figure 4. Example 2 of PC Surround Mixor.

Example 3

e not

[ err]
N P p[err]

ristic that
on s and p.
resent ed and
not trying

y to give

Figure 5 is similar to Figure 1 with the sommation circuits Z being replaced by multiplexers M. The

operation of M is defined by if b, =0, §=x; ifty =1,fi~y,
and b, = (a7 AND ¢) where ¢ is an internally gencrated signal.

Note:

1. One (a7) of the inputs can be a control signal and not a surround, MIDI or WAVE signal,

2. The outputs also depend on b, = (a; AND ¢).
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surround channels with two channels of WAVE to give,3 channels of surround
and WAVE contents, and 3 renmi ni ng channel s of pure surround.
PC Surround Mixer
X
S1 ; £
Y
X
) - £
y
X
¥y
84 > £
8s ol
b
S . =
» AND
a
- Ap)l | Aw) 4
o —"T
. D/A ¢
PCData in | Al + AR
WAVE Format
Figure 5. Example 3 of PC Surround Mixer.
Example 4
Figure 6 is similar to Figure 1, the six inputs: (s, &, 53,..... 8¢) are analog channgls of a surround
' sound. L is a low pass filter defined as:
' for frequency f < fi, output = input,
; for frequensy £> £, output = 0,

MIDI is a generator of MIDI analog signal by a table ook up so that the frequency, duration, attack
time, decay time, and amplitade of the analog autput waveform are determined by the data supplied by
the input PC data py;

so the ontputs are given by

£ = & + MIDI(p,)
;= 5+ MIDX(pp;)
fy = 53 + LQMIDI(py) + MIDX(p2))
£, = 84+ LOMIDI(py) + MIDI(p,))
1 = 83+ L(MIDI(g) + MIDI(p»))
£, = sg+ LMIDI(py) + MIDI(®,))

A
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of a surround sound. f[err] = s[err] + A(p[err]) flerr]= s[err] +A(p[err])

II\IEieE:L]A(:X)S[ie;r! +A(§w[ﬂgrr]) +A(p[er”!l&e ! of] —s[err flerr] = s[err] in

“form
Conmparing withs;o PSR see that the crlterla of the PC Surround
M xer are net {)y e 1nputs are PC WAVE dat a.

2. Thergareotherinpmandtheyare:
(31, B0, 23........ 25) = (51, 32, 55,00 90)
3. The % =F; (%, 5 $3,---- 5q2 Pt P2 Phac+.« Pos b1, b3, by, by) are:

f; =g + MIDI(py)

£; = 5, + MIDI(py) '
fy = 83 + LOMIDI(p:) + MIDI(ps))

£ = 54+ L(MIDKp,) + MIDX(p2))

£5 = 55+ LQMIDK(p,) + MIDK(p,))

£ = 8¢+ LOMIDI(,) + MIDI(p.))

Also, it can be seen that b's are not dependéd in all output, which is allowed in the PC Surronnd
Mixer.

And finally,

4. The three output £ =TF; (,, 82 53,..... 5q» Pts D2 Paereoo. Do By, by, b, ... by) having characteristics
of at least a § terxa and a p term can be arhitrarily chosen as: :

1= & + MIDI(,)
B =5, + MIDI(p,) _
fy = 53 + LOMIDI(p1) + MIDI(p,))
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- (sferr], s[err], s[err],..... s[ferr], plerr], p[err], pl[err]...>.cplerr§y s
b[err], b[err], b[err],..... b[err]) are: f[err] = s[err] + A(p[err])
flerr] = s[err] + A(p[err]) flerr] = s[err]+ A(p[err]) + A(p[err]) flerr]
=s[err] # g %ME]D .can be seen that b's are not depended in all
out put , 'S al | owe he PC Surround M xer.

1. A surround mixer for a personal computer substantially as
herein described, with reference to and as illustrated in the
accompanying drawings.
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And finally, 4. The three output f[err] = F[err] (s[err], s[err],
sferr],..... s[err],p[err],p[err],p[err],....p[err]b[err],b[err],b[err]....Db
[err]) having a characteristics of at least a s termand a p term are:
flerr] = s[err] + A(p[err]) flerr] = s[err]+ A(p[err]) flerr] = s[err] +

- A(p[err]) + A(p[err]) Exanple 2 Figure 4 is simlar to the function of
Figure 1 but the operations are in digital fornms. The input ‘s[err], s[err],
s[ferr],..... s[err] are nowin digital fornms. The four criteria are
satisfied simlarly except that A(p[err]) are replaced

Surround and MIDI
and /or WAVE
om—————
Surround and MIDI
PC Data in MIDI WAVE »
or WAVE Format and for WAVE
e o
T PC Surround Mixer :
Any other inputs
q— :
'  —
Surround and MIDI
" and /or WAVE

The number of outpur channels for Surround and MIDI and for WAVE can
be thres or more.

Figure 1. PC Surronnd Mixer
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by pf{err]. Exanple 3 Figure 5is simlar to Figure 1 with the summation
circuits [err] being replaced by nultiplexers M The operation of Mis
defined by if b[err] =0, f[err] = x; if b[err] =1, flerr] =y, and b[err]
= (a[err] AND c) where c is an internally generated signal. Note: 1. One
(a7) of the inputs can be a control signal and not a surround, M D or WAVE
signal. 2. The outputs al so depend on b[err] = (a[err] AND c).

h f———————= f,
>

. . = f;
p PC Surround Mixer
B
a2

. # E

i — £
a

n can be three or more ’
$

Figure 2. Mathematical Models of PC Surround Mixer.
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-3- . Exanple 4 Figure 6 is simlar to Figure 1, the six inputs: (s[err],
sferr],s[err]....s[err]) are analog channels of a surround sound. L is a
| ow pass filter defined as:

PC Surround Mixer
: f> > §
Ss _:D————-—b- £
$¢ > £’
85 - fs
8¢ _ >~ fs
Am)| | A
h
D/fA
P ‘;D A + AR
PC Data in '
WAVE Format
Figure 3. Example 1 of PC Surround Mixer.
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t he frequency, duration, attack

for frequency f < flerr], output = input, for frequency f > f[err],

out put
0, M DI is a generator of M DI anal og signa

by a table took up so that
time, decay tinme, and anplitude of the

anal og out put waveform are determ ned by the data supplied by the input PC
data p[err]. so the outputs are given by: flerr] = s[err] +

MDI (p[err]) fl[err] = s[err] + MDI(p[err]) f[err] = s[err] +
L(MDI(p[err]) + MDI(p[err])) f[err] = s[err] + L(MDI(p[err]) +

MDI(p[err]))

PC Surround Mixer
5 r> Ll )
5 > -5
S ” > ~ Hl
A > &
Ss -t i’
> > 5%
™ b
p: *;D_
P2 TP
PCData in
WAVE Format

Figure 4. Example 2 of PC Surround Mixer.
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f[err] = s[err] + L(MDI(p[err]) + MDI(p[err])) f[err] = s[err] +
L(MDI(p[err]) + MDi(p[err])) Conparing with our nodel, we can see that

the criteria of the PC Surround M xer are net by: 1. Two inputs are PC
M DI dat a. 2. There are other inputs and they are: (aferr], alerr],
aferr].... a[err]) = (s[err], s[err], s[err]...... s[err]) 3. The f[err]
= Flerr] (s[err], s[err],s[err]....s[err],p[err], p[err], p[err]..... p[err]
b[err], b[err], b[err]..... b[err]) are: flerr] =s[err] + MDI(p[err])

PC Surround Mixer

fi

Y

X
1 bl f3
y
Sz = > £,
§s > 13
b;
¢ S I —3p- fa
a 1: AND
i
! I
h ; c
-]
| PCDatin A~ A2
| WAVE Format i

Figurc 5. Example 3 of PC Surround Mixer,

_—____________________
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M-DI{p[err]))
s[err] + L(M
‘MDI(plerr]))
out put, which
t hree out put f
s[err],..... s
b[err],b[err].
and a p termc

flerr] = sl[err]. + L(M Dl

err

?ﬂgl_?ig Pals=oa LaEs=T PAEEL(RA B (p[ er hb)zsﬂ:
Di(plerr]))

(plerr]) + M.DI

(p[err]) + MDi(p[err]))
Al so,

flerr]

s[err] + L(M
it can be seen that b's are not depended

P.9
flerr]

DI(p[err]) +
in all

sallowedlnth ur Mxer “And final ljy, 4. The
[err] = Flerr] &“}“0“9? -
err], plerr], plerper+t—— Hc.r] b[err],
b[err]) havi ng charact epsticqg of - at lgqast a s term
an be arﬁltrarlly.M:DQuFerj + MDI(p[err])
% "Iz — £
) b
8 T:D—«—--——-l--ﬂ
5 _:I>——-~fs
Ss
n——%
o]
PC Data in MIDI
Format

Figare 6. Example 4 of PC Surround Mixer.
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Title of the Invention.

PC Surround Mixer

Description

With the introduction of DVD and other audio sources into the PC market, there will be a trend that
game titles deploy the surround format in three or more channels to give a realistic surround
_environment to the game players. However, games will still make use of the two common data (WAVE
and MIDI) to create effects such as gun shootings, or dialogues So a possible good combination is a
game title producing surround output signals and WAVE or MIDI signals. If both signals cannot be
derived from the same output source, the game players will need two sets of speakers or a separate
mixer to have the effect.

Block Diagram

The objective of the PC Surround Mixer is to mix signals (WAVE or MIDI) specific to PC together
with signals from a surround stream. Figure 1 shows the block diagram.

The inputs to the system include data in WAVE or MIDI format, and any other signals. The outputs
will be at least 3 channels each having a output with surround and MIDI or WAVE. The PC data is in
digital form while the other signals can be in analog or digital form. All the signals can be serial
(within itself or multiplexed with ather channels) or parallel, synchronous or asynchronous. The mixer
can process the input signals and even generate any signals within itself. There can be many output

channels, but as long as three of the output channels contains the information of surround signals and
MIDI or WAVE signals, this will be regarded as a PC Surround Mixer.

Mathematical model

Figure 2 describes the system in a mathemati;:al model so as to give 2 more precise definition.
In order to satisfy the PC Surround Mixer system the following applies:

1. Atleast one of the inputs is PC data in WAVE or MIDI format (p,, p;, Py,-.-.- P) and t>0.

2. There may or may not be any other input signals: a,, 2,, 3;........ a,
3. The outputs are defined by:

_f,= F; (51, 83, $3-+-2 Sq» P1s P2 Paseoe Py By, oy By B,
ie, it is a function depending on the s,p and b.

in which
(Pt Px P3se--- PO € (P1s Ps Pas---- P;) Which are the channels of WAVE and/or MIDI

(S1s 52 S3a-enn S) € (81, S Syyee... S;) Which are the channels of an audio system, normally termed as
surround system other than WAVE and MIDI B

(by, by, by,..... b)) are any other signals
the number of s,p, and b can be zero in some of the F;, i.e. F; can be not depending on either s,p,or b
4. Three of the output f = F; (s;, S5 Syeeee S Puv Pr P1oiveee Po by by by,eeee b)) shall have a

characteristic that there is at least a s term and a p term, ie. the output depends on s and p.

Some of the possible practical examples of the sysfem will be presented and the application of the
patent is explained. These examples are not trying to describe all the possible combinations, instead

they are only to give more insight of the PC Surround Mixer. o
This is the replacement sheet
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1. A PC audio m xer configured to mx a PC audi o signal having one or
"more PC audio signal channels with an audi o surround sound signal having
three (3) or nore audio surround sound channels, and generate an out put
signal having at |least three (3) output channels which are functions of
sai d PC audi o signal and said audio suground signal . 2.
The PC audio mixer as recited in claim1, wherein said PC audi o signal
conpri ses Exampledat g sj gnal and wherein sal d PC audl o m xer further

‘conpri ses a % ata signal decader can ured to vert said Q&:ﬂ?
: : mming circuit to mix s ound ch: %—r@ A
si gnal i nt ég%’tﬁﬁ?’ I o Fqn xer

d and WA VE contents, and 3 h
recited in er émnmsa avaro St mf‘m cﬁrpamses el t her a di gltal

audi o si grtgh“sqgsc_an anal og audi o si gnal

(S1» 53, S3,.-..« Sg) ar€ Six énalog channels of a surround sound.
f,=s+A(p,)

f; =s,+ A(p,)

fy=s,+A(p) + Alpy)

f,=s,

f5=135

fo=ss

in which A(x) is a transformation of the x data into an analog WAVE form.

Comparing with our model, we can see that the criteria of the PC Surround Mixer are met by:

1. The inputs are PC WAVE data.
2. There are other inputs and they are:

(ah 2y, a} """"" aﬁ) (Sh $1s S350 56)
3. The f;=F; (s, S S31-+ - Sq P1s P> Pyseeeee Py by, by, by, b)) are:

fi=s +Alp)

: =5 + A(py)
fy=s;,+ A(p) + A(py)
fi=s,
fo=s5
fo=ss

It can be seen that b’s are not depended in all output, which is allowed in the PC Surround Mixer.
And finally, |

4. The three output f; = F; (s,, 53, S3,-+-.- Sq» Pt» P2» Pas++-= Pw bi» ba, Bys..... b)) having a characteristics
: of at least a s term and a p term are: '

fi=5+A(p)
f:=s,+ A(p:)
fi=s+A(p) + Alpy

Example 2

Flgure 4 is similar to the function of Figure 1 but the operations are in digital forms. The input s;, 55,
S3yeeeee Sg A NOW iN dxgual forms. The four criteria are satisfied similarly except that A(p;) are replaced

by p.

Example 3

Figure 5 is similar to Figure | with the summation circuits Z being replaced by multiplexers M. The
operation of M is defined by if b, =0, f=x; ifb, =L, =y,
and b, = (a, AND c) where cis an mtemally generated signal.

Note:

I.  One (a7) of the inputs can be a coatrol signal and not a surround, MIDI or WAVE signal.

2. The outputs also depend on b, = (a; AND ¢). .
¥ peageR i This is the replacement sheet
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4. " The PC audio mxer as recited in claim2, wherein said PC data signal
decoder, is configured to convert a PC data signal into an audio signal,
sai'd PC data signal conprising a PC data signal selected fromthe group of
PC data signals consisting of MDI, WAV, AIFF, AU and MP3 audi 0o signals.

5. The PC audio mxer as recited in cLgim1, wherein said audio surround
sound signal conprises a serially encoded™surround sound signal, and
wherein sai d Bfangiled 0 m xer further conprises a surround sound signal
decoder configured to convert said encoded surround signal into a parallel
mul ti - channel Fiawreli6ds simitpnad Figure 1, the six inputs: (s, sy, 6y,.... 55) Tla@ndRE cherikle ofvd suwmoursls
recited in cl &k isalprepass fleerdeBinedisinor e functi on

for frequency f < f, output = input,
for frequency > £, output =0,

MIDI is a generator of MIDI analog signal by a table took up so that the frequency, duration, attack
time, decay time, and amplitude of the analog output waveform are determined by the data supplied by
the input PC data p;

so the outputs are given by:

f, =s, + MIDI(p,)

f, =s, + MIDI(p,)

f; =s, + L(MIDI(p,) + MIDI(p,))
f, = s;+ L(MID(p,) + MIDI(p,))
fs = s;+ L(MIDI(p,) + MIDI(p,))
fs = ss+ L(MIDI(p,) + MIDI(p,))

Comparing with our model, we can see that the criteria of the PC Surround Mixer are met by:
1. Two inputs are PC MIDI data.

2. There are other inputs and they are:

£, =s, + MIDI(p,)
f; =5, + MIDI(p,)
£, =, + L(MIDI(p,) + MIDI(p,))
f.=s,+ L(MIDIi(p,) + MIDI(p.))
£, =5, + L(MIDI(p,) + MIDI(py))
£, =5, + L(MIDI(p,) + MIDI(py)

Also, it can be seen that b’s are not depended in all output, which is allowed in the PC Surround Mixet.
And finally,

4. The three output f; = F; (sy, Sy, $31-..x Sg Pi» P2y Paseee Po bys by, by, b)) having characteristics of
~ atleasta s term and a p term can be arbitrarily chosen as:

f, =s, + MIDI(p,)
f, =s, + MIDI(p,)
£, =s, + L(MIDI(p,) + MIDI(p,))
inventors:
No. [ First Name Last | Home Address Work Internet email | Citizenship
Name Phone -
1. Hock Guan Tan 18 Parry View, 63- hgtan@ctlsg. Singaporean
' Singapore 347078 8954277 | creaf.com
2, Edward KW, | Law Blk 636, Bedok 63- kwlaw@ctlsg. | Australian
.| Reservoir Road, #11- | 8954850 | creaf.com -
27, Singapore
410636

This is the replacement sheet

~ 9 MAR 1998

Date:



. generators generate said output. : u"lm):m
as recited in claim®6, wherein one of said one or m)re fu M‘E @lﬁiﬂ
* conprises an audio signal mxer configured to mix at |east ont df ai
or nore PC audi o signal channels with at | east one of said three or nore
audi o surround sound channel s, generatg4gng at | east one of said at |east
t hree out put channels which is a mx O6f said at | east one said PC audio
signal channels and said at | east one of said audi o surround sound
channel s. 8. The PC audio mixer as recited in claim b6,
wherei n WHATOESSQLATMED &S npre function generators conprises an audi o
signal nultiplexer configured to select at |east one of said
A surround mixer for a personal computer substantlally as
herein described, with reference to and as illustrated in the
accompanying draw:.ngs

This Sheet Has Been Replaced
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one or nore PC audio signal channels or at |east one of said three or nore
audi o,surround sound channels, generating at |east one of said at |east
three out put channel s.

..i.

PC SURROUND MIXER

Abstract

A PC surround mixer combines input signals in PC data formats, such as WAVE or MIDI, with other
signals, such as surround format. It outputs the combined signals on at least three channels. This
combination of signals allows a system to have more realistic sound, while not needing extra sets of
speakers to provide the different types of sound effects. The PC data is in digital format, while the -
other signals may be in analog or digital format. Other outputs may also be generated that may or may
not include surround and PC data combinations. '

Figure 1

" This Sheet Has Been Replaced
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9. . The PC audio mixer as recited in claim8, wherein the selection of
said at |east one of said one or nore PC audio signal channels or said at

| east one of said three or nore audio surround sound channels by said

mul tiplexer is controlled by a signal detector configured to detect the
presence of said one or nore PC audi o chgnnels or said three or nore audio

surround sound channel s. ~10. The PC audi o m xer as
recited in claim?7, wherein said PC audi o signal and said audi o surround
sound signal conprise digital signals. 11. The PC audi o

m xer as recited in claim?7, wherein said PC audio signal is a digital

. signal, and said audi o surround sound signal is an anal og signal, and
wherein said PC audio m xer further conprises a digital-to-anal og converter
configured to convert said PC audio

Surround and MIDI
and /or WAVE
e
PC Data in MIDI fnu;r;:;n \:fza\n\cf!EMmI
or WAVE Format
o
e PC Surround Mixer :
Any other inputs
ﬂ-- H
SR
Surround and MIDI
and /for WAVE

The number of output channels for Surround and MIDI and /or WAVE can
be three or more. _

Figure 1. PC Surround Mixer
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.signal to an anal og signal before generating said output signal fromsaid
PC audi o signal and said audi o surround sound signal . 12.
"The PC audio mixer as recited in claim7, wherein said audi o surround sound
signal conprises a six channel anal og surround sound signal, and said PC
audi o signal conprises a two-channel apal og audi o signal

13. The PC audio mxer as recited ifclaim12, wherein said output signal
conprises a six-channel surround sound out put signal. 14.
The PC audio m xer as recited in claim13, wherein a first output channel
conprises a mx of a first audio surround sound channel and a first PC
audi o signal channel, and a second out put channel conprises a mx of a
second audi o surround sound channel and a second PC audi o signal channel.

P
P2 > fi
. ' . P———- fz
- —— PC Surround Mixer :
ag f
a3 f
p———— f,
a
n can be three or more

Figure 2. Mathematical Models of PC Surround Mixer.
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15, . The PC audio nixer as recited in claim14, further conprising a

second -audi o si gnal

channel with said second PC audi o signal channel,

audi o signal channel,

a third audi o surround sound channel and.gaid thir

channel .
wherein fourth,

16.

The PC audl™@ m xer

fifth, and sixth

m xer configured to mx said first PC audi o signal

generating a third PC

and wherein a third output channel conprises a m x of

d PC audi o signa
as recited in clain115,

PC Surround Mixer

\j

A

$3

f

Y

Yy

YV V VYV

5

fs

Y

Ss

APy || Al

1
P2

PCData in
WAVE Format

/4 [S[ >
_ Alp) + A

Figure 3. Example 1 of PC Surround Mixer.
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- 6- out put channels conprise fourth, fifth, and sixth audi o surround

" sound channel s, respectively. 17. The PC audi o m xer as
"recited in claim1, wherein said PC audio m xer is enbodied in an anal og
hardware circuit. 18. The PC audio mixer as recited in

claim1l1, wherein said PC audio m xer iLg-enbodied in a digital hardware
circuit. -

PC Surround Mixer
8 :> .-
N '> -1
S > f,
S5 >
S¢ > s
P P
Pt ’ ’y
2] .:l :>
-
PC Dat in PP ]
WAVE Format

Figure 4. Example 2 of PC Surround Mixer.
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‘19j The PC audio m xer as recited in claim1l, wherein said PC audi o m xer

is enbodied in software. 20. An apparatus for generating
a PC surround sound output signal fromtwo or nore audi o source signals,
conpri si ng: a first audi o source signal having one or nore
first audi o source signal channels; -5. a second audi o source

signal having one or nore second audi o™Source signal channels; and

a PC surround sound generating circuit configured to receive said first and
sai d second audi o source signals, and generate said PC surround sound

out put signal having three (3) or nore output channels which are functions

of said first and said second audi o source signals. 21.
The appar at us [as—Tecttet—+—eta-A20—where-R—ohe—oF—HB+re—fthet+-on
PC Surround Mixer
. X
S
=]’M\ > f
y
S2 X -
M > f
y
S3 Xy
_,EL'/ - 5
y 4
S4 > f,
Ss - f’
by
Ss - f
2y > AND.
Ay | A2 T
P _
/ <
P2 DIA >
PC Data in | Alp) * Alp2) i
WAVE Format

Figure 5. Example 3 of PC Surround Mixer.
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generators generate said out put. 22. The apparatus as
recited in claim20, wherein said one or nore function generates conprises
a first mxing circuit configured to nmx at |east one of said first audio
source signal channels with at |east one of said second audi o source signal
channel s, generating at |east one of saigd three or nore output channels
which is a mx of said at | east one of Said first audi o source signal
channel s and said at | east one of said second audi o source signal channels.
23. The apparatus as recited in claim20, wherein one of said one or nore
function generators conprises an audio signal multiplexer configured to

sel ect at | east one of said first audi o source signal channels or at |east
one of said second audi o source signal channels, generating at |east one of
said at | east three—ottpHt—eharretrs—the—setectton—of—satd—at—t+east one of
said first audijo source signal channels or said at |east one of sqid second
audi o source sijgnal channels by said multiplexer being controlled|by a

signal detectorl configured to depect . frBfind Mixer

fi

Y

Y

\VAV,

Sz

. . :{> -
Se ’;E;:> - f,
S5 ‘;E;:> > £
S > f5
Alp)
P .I
MIDI
P2 )
PC Data in MIDI
Format

Figure 6. Example 4 of PC Surround Mixer.
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preséhce of said one or nore first audi o sour
second audi o source signal

-7

ce

signal channels or said

.l-
ACTIVE
SPEAKERS
SECOND BOARD LINE_OUTR
L F !
e
ACTIVE | AL - A 12
SPEAKERS : jc" 1 i
: \AR X
;U* ey S=EIF TBD
] 1
v ® e CRS 1
B v =N
T CREATIVE
j]* C .fc ; OUND
1 1 (CSR)
”‘._o_.n_ oF 0
LFE '[! | || Sen Ll-‘ pi CSREN
--FHHit POP MUTE
< DVD EN
<dpimp > :;fﬂ >
< ; |-
-]
- Ls 2 Dg.-l'l%
<:]< Rs S [
Q 1
<F=HE" |
3DACs g .
A A 4. A ACJMUTE] 4
TH -
S’wW -
SEL :
s
AC3_SPDIFIN
- 5.1 Compressed
from DVD

Figure 7. Conceptual Diagram of PC Surround Mixer.
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channel s. 24. A PC sound circuit configured to receive
two of nore audi o source signals and generate an audi o out put signal
conprising one of said audio source signals, said PC sound circuit
conprising an audio signal nmultiplexing circuit configured to receive said
two or nore audi o source signals, selectgone of said two or nore audio
source signals, and generate an audi o output signal conprising the selected

one of said two or nore audi o source signals. 25. A
system for generating and playing a PC audi o out put signal fromtw or nore
source signals, conprising: a conputer conprising a

processor and a PC-audi o generating circuit configured to receive at |east
first and second audi o source signals, and generate a PC audi o out put
signal having three (3) or nore output channels fromsaid at |east first
and second audi o source signals,

T Lt ot ager
B A A A ~
P A\ Arrasemmarm

ol an
Weee A A ]

S o Uad
P X w2

- e -I‘ Sow)

ay

Figure 8. Part of 2 PC Surround Mixer Circuit
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sai d out put channel s being functions of said at

audi o source signals; and

| east fi rst

three or nore spe

:to receive said output channels fromsaid PC audio generating (tl’@@mllﬁwﬁﬁnl

pl ay said PC audi o output signal. 26. The system as
recited in claim?25, wherein each of-gaid at |least first and second audi o

source signals conprise one or nore audi o source si gnal @é 3
wherein one or nore function generators generate said PC audio 0 ut

27. THRAYR ited in claim26, wherein one of said dr@O& nor e
functicn—gvnem%prl ses an audi o signal mxer configured to mx at
nore audi o source signal channels of a first one

| east one of said one or
of said at |east ifirsty ppdyuiRRREG RHFhRed east one of
"sai d On&'r dlm)re udi o SQ rce sl gnal an%e%ﬁe“?éa sec @%‘#‘%é’f&"at
| east it 814 goal o a&%@ﬂ%%ﬁ%‘!@bm% (%)tOTIMBmMe of

sai d atswirewmst sothd ehmnmeld, antl generate an output signal having at least three (3) output channels
which are functions of said PC audio signal and said audio surround signal.

2. The PC audio mixer as recited in claim 1, wherein said PC audio signal
comprises a2 PC data signal, and wherein said PC audio mixer further comprises a PC data signal
decoder configured to convert said PC data signal into an audio signal.

3. The PC audio mixer as recited in claim 2, wherein said audio signal
comprises either a digital audio signal or an analog audio signal.

4, The PC audio mixer as recited in claim 2, wherein said PC data signal
decoder is oonﬁgured to convert a PC data signal into an andio signal, said PC data signal
comprising a PC data signal selected from the group of PC data signals cons:sung of MIDI,
WAV, AIFF, AU and MP3 audio signals.

s. The PC audio mixer as recited in claim 1, wherein said audio surround
sound signal comprises a serially encoded surround sound signal, and wherein said PC audio
mixer further comprises a surround sound signal decoder configured to convert said encoded
surround sigaal into a parallel multi-channel audio signal. |

6. The PC audio mixer as recited in claim 1, wherein one or more function
generators generate said output.

7. The PC audio mixer as recited in claim 6, wherein one of said one or more
function generators comprises an andio signal mixer configured to mix at least one of said one or
more PC audio signal chann_els with at least one of said three or more audio surround sound
channels, generating at least one of said at least three output channels which is a mix of said at
least one said PC audio signal channels and said at least one of said audio surround sound
channels.

8. The PC audio mixer as recited in claim 6, wherein one of said one or more
function generators comprises an audio signal multiplexer configured to select at least one of said
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channel s which is a mx of said at |east one of sai dI gggt O;-i mwj’wmﬂm I!II

-source signal channels of said first one of said at

audi o source signals and said at |east one of said one or nore audio source
si gnal channel s of said second one of said at |east first and second audio
source signals. 28. .%he systemas recited in claim26,
wherein one of said one or nore function generators conprises an audio
signal multiplexer configured to select at |east one of "said one or nore
audi o source signal channels of a first one of said at |east first and
second audi o source signals or at |east one of said one or nore audio.
source si gnabr oorsftedustioofignal shaomatriorcan deastfons at shidithréecarshort iaudio semeind semdd

audi 0 SOUEkAindl GRAkrEring it TahYnk 08 sd at IEAS I Wil cB@hdls a0 | €ast three

o. The PC audio mixer as recited in claim 8, wherein the selection of said at
least one of said one or more PC audio signal channels or said ar least one of said three or more
audic surraund sound channels by said multiplexer is controlled by a signal detector configured to
detect the presence of said one or more PC audio chanmels or said three or more audio surround
sound channels.

10.  The PC audio mixer as recited in claim 7, wherein said PC audio signal
and said audio surround sound signal comprise digital signals.

11.  The PC audio mixer as recited in claim 7, wherein said PC audio signal is
a digital signal, and said audio surround sound signal is an analog signal, and wherein said PC
audio mixer further comprises a digital-to-analog converter configured to convert said PC audio
signal to an analog signal before generating said output signal from said PC audio signal and said
audio surround sound signal,

12. The PC audio mixer as recited in claim 7, wherein said audio surround
sound signal comprises a six channe] analog surround sound sxgnal and said PC audio signal
comprises a two-channel analog audio. 51gna1

13.  The PC audio mixer 2s recited in claim 12, wherein said output signal
comprises a six~channel surround sound output signal.

14.  The PC audio mixer as recited in claim 13, wherein a first output channel
comprises a mix of a first audio surround sound channe! and a first PC audio signal chammel, and a
‘second output channel comprises a mix of a second andio surround sound channel and a second
PC audio signal channel.

15.  The PC audio mixer as recited in claim 14, further comprising a second
audio signal mixer configured to mix said first PC audio signal channel with said second PC audio
signal channel, generating a third PC audio signal channel, and wherein a third output channel

comprises a mix of a third audio surround sound channel and said third PC audio signal channel.

16. ° The PC audio mixer as recited in claim 15, wherein fourth, fifth, and sixth
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-8 i out put chan_nel s, the selection of said at | east one %& \mm\ “\ :

nor e .audi o source signal channels of said first one of said

and second audi-o source signals or said_.at |l'east one of said e or ‘nofe
audi o source signal channels of said second one of said at lest first and
second audi o source signals by said nmuliiplexer being controlled by a
signal detector configured to detect the presence of said at | east one of
said one or nore audi o source signal channels of said first one of

output channels comprise fourth, fifth, and sixth audio surround sound channels, respectively.

17. The PC audio mixer s recited in claim 1, wherein said PC audio mixer is
embodied in an analog hardware circuit.

18. The PC audio mixer as recited in claim 1, whcrein'said PC audio mixer is
embodied in a digiral hardware circuit.

19. The PC audio mixer as recited in claim 1, wherein said PC audio mixer is
embodied in software. '

20.  An apparatus for generating a2 PC surround sound output signal from two
or more audio source signals, comprising:

2 first audio source signal having one or more first audio source signal channels;

a second audio source signal having one or more second audio source signal
channels; and

a PC surround sound generating circuit configured to receive said first and said
second audio source signals, and generate said PC surround sound output signal having three (3)
or more output channels which are functions of said first and said second audio source signals.

21.  The apparatus as recited in claim 20, wherein one or more function
generators generate said output. |

22. . The apparatus as recited in claim 20, wherein said one or more function
generates comprises a first mixing circuit configured to mix at least one of said first audio source
signal chapnels with at least one of said second audio source signal channels, generating at least
one of said three or more ourput chanmels which is a mix of said at least one of said first audio
source signal channels and said at least one of said second audio source signal channels.

23. The apparauws as recited in claim 20, wherein one of said one or more
fanction generators comprises an audio signal multiplexer configured to select at least one of said
first audio source signal channels or at least one of said second audio source signal channels,
generating at least one of said at least three output channels, the selection of said at least one of
said first audio source signal channels or said at least one of said second audio source signal
channels by said multiplexer being controlled by a signal detector configured to detect the
presence of said one or more first audio source signal channels or said second audio source signal
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said at least first and second audi o source signals or said a y - of
said one or nore audi o source signal channels of said second F’!{W‘ ”"I
| east first and-second audi o source signals. 29. ¢ A1 L L
for generating a PC audi o signal having three (3) or nore audi o signal
channel s fromtwo or nore audio input signals having one or nore audio
signal channels, conprising the steps of: receiving said two.
or nore audi o input signals; and m xi ng at | east one of said
one or nore audio signal channels froma first one of said two or nore

audi 0 i nphare@nal s with at | east one of said one or nore audi o signal
channel s. from a second one of said two or nore audi o i nput signals,
generating one or nore of said three or nore PC audi o signal channel s of
said PC audi o signal24. A PC sound circuit configured to receive two or more audio source signals

and generate an audio output signal comprising one of said audio source signals, said PC sound
circuit comprising an audio signal multiplexing circuit configured to receive said two ot more
audio source signals, select one of said two or more audio source signals, and generate an audio
outpur signal comprising the selected one of said two or more audio source signals.

25.. A system for generating and playing a PC audio output signal from two or
more source signals, comprising:

a computer comprising a processor and a PC audio generating circuit configured to
receive at least first and second audio source signais, and generate a PC audio output signal
having three (3) or more output channels from said at least first and second audio source signals,
said output channels being functions of said at least first and second audio source signals; and

- three or more speakers configured to receive said output channels from said PC
audio generating circuit and play said PC audio output signal, '

_ 26. The system as recited in claim 25, wherein each of said at least first and
second audio source signals comprise one or more audio source sigoal channels, and wherein one
or more function generators generate said PC audio output.

27.  The system as recited in claim 26, whezein one of said one or more
function generators comprises an audio signal mixer configured to mix at least one of said ane or
more audio source signal channels of a first one of said at least first and second audio source
signals with at least one of said one or more audio source signal channels of 2 second one of said
at least first and second audio source signals, generating at Jeast one of said at least three output
channels which is a mix of said at least one of said one or more audio source signal channels of
said first one of said at Jeast first and second audio source signals and said at least one of said one
or more audio source signal channels of said second one of said at least first and second audio
source Signals.

28.  The system as recited in claim 26, wherein one of said onc or more
function generators comprises an audio signal multiplexer configured to select at least one of said
one or more andio source signal channels of a first one of said at least first and second audio
source signals or at least one of said one or more audio source signal channels of a second one of
said at least first and second audio source signals, generating at least one of said at least three
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output channels, the selection of said at least one of said one or more audio source signal channels
of said first one of said at least first and second audio source signals or said at least one of said
one or more audio source signal channels of said second one of said at lest first and second audio
source signals by said multiplexer being controlled by a signal detector configured to detect the
presence of said at least one of said one or more audio source signal channels of said first one of
said at least first and second audio source signals or said at least one of said one or more audio
source signal channels of said second one of said at least first and second andio source signals.

25. A method for generating a PC audio signal having three (3) or more audio
signal channels from two or more audio input signals having one or more audio signal channels,
comprising the steps of: '

receiving said two or more audio input signals; and

mixing at least one of said one or more audio signal channels from a first one of
said two or more audio input signals with at least one of said one or more audio signal channels
from a second one of said two or more audio input signals, generating one ot more of said three
or more PC audio signal channels of said PC audio signal.
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PC SURROUND MIXER

Abstract

A PC surround mixer combines input signals in PC data formats, such as WAVE or MIDI, with other
signals, such as surround format. It outputs the combined signals on at least three channels. This
combination of signals allows a system to have more realistic sound, while not needing extra sets of
speakers to provide the different types of sound effects. The PC dara is in digital format, while the
other signals may be in analog or digital format. Other outputs may also be generated that may or may
not include surround and PC data combinations.

Figure 1
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