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Description
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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.

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
e
i PC Surround Mixer :
Any other inputs
i
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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mixermmeesstbcnmutsmnalsandwengenmmngnﬂsﬁmnﬂsdf There can be maty
output channels, but as loiig as three of the output channels coiitaths the information of surround
signals and MIDI or WAVE gignals, this will be regarded as a PC Surround Mixer.

Mathematical model

Figure 2 describes the system. in 8 sathematical model 5o as to give a more precise definition.

]
23 - 5

. . ———————~ f;
p PC Surround Mixer
3
a2 :

. evmsnswessnig E

. p—e———t f;
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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the number of 8,p, and b cazi be zero in some of the F;, Le. F; can be not depending on either $.p,0r b

4. Three of the output & = Fy (81, 5, S3ev0ne 8 P1o P2o Phoreers Pos by, b, b, ..... by) shall have 2
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 system will be presented and the application of the
patent is explaincd, These examples are not trying to describe all the possible corbinations, instead
they are only to give more insight of the PC Surround Mixer.

Example 1

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

% :’\IE - g
8s = £
83 o
B¢ - £
Am)] | Alp)
2]
. [PATE
PC Data in, A + A
WAVE Format

Figure 3. Example 1 of PC Surround Mixer,

In this case:

{1, S3, S3,..... Sg) are six analog channeis of a surround sound,
fi =85+ Alpy)
=5+ A)
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fy= s+ A(pr) + Alpa)

fimgy

f5=8s

=9

in which A(x) is 2 transformation of the x data into an analog WAVE form.
Comparing with our model, we can see that the critetia of the PC Surronnd Mixer are met by:

1. The inputs ars PC WAVE data,
2. There are other inputs 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 +Alp)

L=+ AM)

hi=s+ A +AD)

=5

f5=85

=5

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.
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PC Sutround Mixer
f
f2 —_:D———-—-——- £
.~
N > £
s - £
8 > £
) P:
M &
Dz . +
PC Data in TR
WAVE Format

Figure 4. Example 2 of PC Surround Mixor.

Example 3

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, f=x; ifb, =1, §~7,
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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PC Surround Mixer
X
si ; -t
Yy
X
/] - f
y
X
] - £
¥y
84 - f
§s -
by
8 - 1
& » AND
- Ap)l | Aw '
o —"T
P D/A ¢
PC Data in | Ap) + Alp)
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 2 low pass filter defined as:
for frequency f < ft,, cutput = 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,))
1s = 53+ LMIDI(p ) + MIDI(p,))
£, = sg+ LMIDI(py) + MIDI(®,))
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Comparing with our modei, We can see that the criteria of the PC Suifotind Mixer are met by:
1. Two inputs are FC MIDI data.
2. There are other inputs and they are:
(31, 83, 3.0 25) = (51, 32, 55,00 90)
3. The £=Fi(s;, 52 $s,----- Squ P1s P2 P1s-o. o« Prs by, ba, bso. . By) a8
fy =5 + MIDI(p))
f; = 5, + MIDI(p,)
fy = 83 + LOMIDI(pr) + MIDI(ps))
fi= s+ L(MDI(pl) + MIDI(p2))
£5 = 55+ L(MIDX(p,) + MIDK(p,))
£s = 8¢+ LOMIDI(p,) + 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: :

=g +MIDI(p)
B =5, + MIDI(p,) _
fy = 53 + LOMIDI(p1) + MIDI(p,))
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WHAT IS CLAIMED IS :

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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