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Title of the Invention. 9704065-3J 
\?OS 

Description 

With the io.trodoction of DVD and other audio soun:es mto the PC market. the:i:e will be a treo4 that 
game titics deploy the S1m01md fomlat in three or more tbaune1s to give a xealistic smround 
cnvbomnmt to the pmc playel&. However, games will atill make use of the two COlbmOn da1a 
rN A VB and MIDI) to create effects such as gun shootings, or dialogues So a po&Sl"ble good 
combination is a game title proclucinr sumnmd output sigoais and WA VE or MIDI si,pals. If both 
slsnals cmmot be derived fi:om the same ou1put source. the game players will need two set.s of 
speakerS or a separate mixer to ha\re the eftect. 

Block Diagram 

The objective of the PC Surround Mixer is to mix signals (WA VB or MIDI) specific to PC together 
with signals 1iom a SU11'0UDd stream. Figure 1 shows the block diagram. 
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Figure L PC Surround MiBr 

The inputs T.o the system include data in WA VE or :MIDI format, and any other sipals. The outp'lltS 
will be at least 3 channels each having a output with smraund and MIDI or WA VB. The PC data i& in 
digital form while the other signals can be in analog or digital form. All the sf.pals can be sedal 
(within itself or multiplexed with other channels) or parallel. synchronous or asynchronous.. The 
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mbcet can process the .. -- and mm genmate BDY signalS·Wfthin ltsclf. There can be ma1\Y 
output channels. but as 10iig ils three of tho output chauela cdiit8iU the information of smmmid 
signala andMmI or WA VB sipals. this will bongarded as a PC S1ln'OIJDCI Mixer. 

Mathematical mod.cl 

Ft8uie 2 desc:ribcs the system in a inathematieal model so as to give a more precioe de.tinition. 
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.Figure 2. Mathematical Modell of PC Surround Mixer. 

In order to sati&i'Ythe PC SunoundMfxer system the following applies: 

--
--

-. 

1. A1 least one of the inputs is PC data in WAVE or:MlDI fonnat (p1, P1. Ps ...... pt) and t >O • 
.2. There may or may not be ~other i11pUt signals: a1, az. a.a ........ ar. 
3. The OU1puts are defined by: 

l=Fs(&i., 12. s,, ..... s'il PJ, Pa. p,. ..... Pc. b,., b25 ha, ..... bu), 
ie. it is a fmtction depending on the s,p and b. 

in which 

(ph PJ, JJa, ..... Pt) e (ph 1121 1>3, ..... pj) which are the channels of WA VE and/or MIDI 

(St, &Jo, s,, ..... sq) e (Si, s21 ~ ...... Sj) whicll are the cbannels of an audio aystem, nonoally tenned as 
surrouad system other than WA VB and MIDI, Pi 

(bi. °b2. bs •.•... bu) are any other signals 

2.. 
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the number of s,p, and. b ca1i be zero in !IOmc of the F;, ie. Fi can be i!Ot depending on either s,p,or b 

4. Three Of the output ti = F, (sh BJ. 13,..... &q. Pi. P2o Pl•..... Pl> bi, bz. b.s. ..• .. b,i) shall have a 
charaderistic that there is at least a s term and a p tenn, ie. the outpOt depends on s an4 p. 

' 

sc>me at the possible practi.cal examples of the sysmm. will be presentccl and the application of the 
paient is explained. These examples are l10t UJiDi to descn"be all the posnl>le combinations, instead 
they are only to give Xk10l'e hlsight of the PC Sononnd Mixer. 

Examplol 

Figure 3 is a mixer using a summing dmrlt to mix 6 sormund channels with two channels of WA VS 
to give 3 channels of surround and WA VB contents, and 3 remainiug cha:onds of p\lfe S\U'tonnd. 

Pl --....i 
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~ ---9't 
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PC Surround Wxer 

Figure 3. Example 1 of PC Sur1W11cl Mixer. 

In this case: 

(Si. 51, 53, ••••• ss) arc six analog channels of a surround sound. 
fa = St + .A@J) 
f2• 12+A(pV 
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~ • sa + A(pi) + A<Pl) 
f.i • s. 
£, ... Is 
~=~ 
in which A(x) is a transl'omlation of the x data into an amlog WA VB fonn. 

N0.280 

C0mparing with our model, we can see that the criteria of the PC Surround Mixer m met by: 

I. The inputs ate PC WA VE data . 
.1. There are other input& and they lire: 

3. The t"" Ft (si. 112, Ss, ..... ,. Ph Pz. Psi .. : •• Pt. b,, bz. bs, ..... bu) are: 

f1 - st + A(pi) 
f2 "" ~ + ACPl) 
fa = s, + A(pi) + .A(p2) 
t.= S4 
fs"'"Ss 
~""SG 

It QUI. be seen that b's are not depended in all output, wbich is allowed in the PC Surround )I.fixer. 

And finally, 

P.5 

4. The three output ti ... Fi (S\, 51. sa. ... .. Sq. Ph Pi. p.,... .. Pt. bi. ~. bs,... •• b.J having a 
charac:tmstks of at least a s tenn and a p tenn axe: 

Exuaple2 

Figure 4 is similar to the tunction of Figure 1 but the operations am in digfla1. fimns. The input St. 112o 
Ss. •• • .. s, are now in digital fomis. The tour critmia are satisfied similarly except that A(p~ me 
replaced by Pi· 

'1 
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PC Surround Mixer 
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l'igure 4. Bumple 2 of PC Surround Mixar. 

Enmple3 

Figure ' is similar to Figure 1 with the summation citcuits I: being rep1acecl by multiplexers M. The 
operation ofM is defined by if b1 =o, ~ = x; ifb1 -=l, :fi ""y, 
and b1 - (a7 AND c) where c i& an inlcmally generated. signal 

Note: 

I. One (a7) of the inputs can be a control signal SDd not a SUlTOlUld, MIDI or WA VE signal. 
2. The outputs also depend on bi "" (a7 AND c). 

P.6 

i1iiiilmHr 
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Figure 5. Esnmple 3 of PC Surround Mber. 

Bxample4 

N0.280 P.7 

Figure 6 is similar to Figure 1. the six inputs: (si. 82. 53 ...... Sf) are analog cbannels of a sumJUDd 
sound. L is a low pass filter defined as: 

for ftcqucw;y f < ti:., output ... input, 
for~ f> ft.. O\ltput • 0, 

MmI is a generator af MIDI analog signal by a table took up so tbat the ftequency. durati.cm, attack· 
time, decay time, and amplitude of the amlog oufput wavefonn are detetmined by the data supplied by 
tb.e iDpu.t PC data Pl 

SD the 0Dtput& IUe given by: 

ft ... S1 + MIDl(pi) 
fa = Sz + ).m)XU>i) 
f3 ... &3 + L(MJDIQ>i) + MIDl(pz)) 
C.. = S4+ L(MXOI(p1) +MID~) 
~ = Ss + L(MIDI(pi) + MIDI(p2)) 
~ "" St+ L(MIDI(pi) + MID!(p2)) 
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Comparing with our modei. 1'ie can see that the criteria of tho PC suricrimd Mixer are met by: 

1. Two inputs are PC :MIDI data. 

2. ~ are other inputs and they are: 

(a1.112. a, ........ 86) = <.si. B2. 93, .•••• 96) 

3. The ~=Ft (s1, 52. s,, ..... Sq. PJ, P2o Pl•··· .. Pi:. bi, bz, bi, ..... bJ are: 

~ '"' St + MIDl(p1) 
ti = '2 + :MlDl(pz) 
f, "" s, + L(M[DI(p.) + MIDI(Pz)) 
~ = S4 + L(MIDl(p1) + MIDX(pz)) 
fs = Ss + L(MIDI(pi) + l\tfiDI(pV) 
'6 = Ss+ L(M]DI(p1) + MIDI(pV) 

P.8 

Also, it can be seen t.bat b's are not depended in all output. which is allowed iA the PC Surround 
Mixer. 

And :finally, 

4. The three OutpUt ti= P, (~. 112t s,, ..... Sq. Pi. Pa. Pao··· .. Pi. bi,~ bs, •.••. lY having ch31'3Cl:eristics 
of at least a s tetxo. and a p term can be arbitrarily chosen as: 

f1 =Si + MmI(p1) 
ti = s,. + MlDI(p2) 
f3"'" &a + L(MJDI(p1) + MlDI(Pz)) 

7 
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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. 


