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Realizing a Real-time 4 Channel Stereo Sound Environment for Virtual Battlefidd

ZENG Liarng , LI S+kun
(College of Computerm, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Rea-time algorithms are given to generate 4 channel stereo sound for virtual battlefield. For the special case of 4 chan-
nel stereo sound, fist we studied the speaker layout scheme of 4- channel stereo sound system. Based on the given speaker layout, we
dealt with the attenuation of sound intensiy and turned a mono sound into a stereo one. Then, a crierion for evaluating the effect of
sound mixing is proposed. An algorithm based on this crierion is also given to mix sounds randomly in reat time. The algorithm has been
successfully applied in one of our applications to realize a reat tine 4 Channel Stereo Sound envirorment for vitual battlefield. The effect
is quite good.
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Fi. 1 4 channel stereo sound system speakers layout
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s 16 , MaxValue = Oxffff,
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| Dsin01 ( ), | DeosO1 ( ), 1/2DcosB1 ( , B
), Ati=1 Dsin®l /¢, Ata= | DeosBI /¢, Ats= | [2Dcos B
| /¢, , ¢
A= 0 ()
AP = A xg=1Dsinflx ¢/c ( )
AP = Ata x g=1 DcosB 1% ¢/c ( )
AP3= A X ¢ = IJEDcosﬁIXq/c ( )
datasize, nsamples, bytep ersample,
i Dataf i]; i peakerdatal i, j],
newnsanp les, AP[]] ,
(D , 6, 6

(2)
1) newnsamples = nsamples + A¥[]];

i) newdatasize = 2 * newnsamples * bytespersample;

111) newdatasize ;
(3) :
i) i=O0tol AHjII -1 , AYHj]= 0, speakerdata|i,j] = Data|i];
speakerdata| i,j] = O;
i)  i= | A?j] |  nsamples— 1

A9 j] = 0, speakerdata[i,j] = Data[i];
speakerdata| 1,j] = Data] i+ A9 ] ];
iii) i = nsamples to newnsamples| m] — 1
A¥[j] = 0, speakerdata[i,j] = O;
speakerdata| 1, j] = Data] i+ A9 j] ]
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, FM MIDI
(1
n—1
newdataf 1] = [ Zsourcedate[j, L]} /n (2)
Jj=0
sourcedatafj, i] j l
(3) n , WAV 8
16 , PCM WAV
(3) ) ,
N n = 2 . ”
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B

contributionf[j, t] = e[j, t] X V[i]; (3)

j=01 -, n, - j , 1 ,elj. t] 1
( ) N /RTE
Jj  contribution[j, t] ,
B (3) s s
4.3
’ n1 ’ . n1
newdataf i] = Z[sourcedata[j, i] X %L} , V= Zv[j] (4)
j=0 j=0
vfj] J v
olddata, V, ) v
sdata ,
newdataf 1] = V+Vv X olddata [ 1] % V—:—} » X sdataf 1] ; (5)
V= "V+ v; (6)
V= V- (7)
5
2, 3, 4
(1) :
1) 2kHz , 16 WAV ;
i) 2 ) [0, Oxftf] ;
]ll) U max I max
v)
struct sourcetype { char wavefilename[30] ;  //
double v ma; !/
double 7max; !/
double duration; /1 } SoundSourcél'ype [ Num]
(2)
i) , endtime ,

struct mixlist { long yypenum; //
struct point location; //
double v; //
TIME endtime; //

struct muxlist * next; |} * MixList;
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(2’) > 3 2 5
currenttime; endtime = currenttime + duration; endtime ,
(b) ) ;
(5 ; ,
; (6) 4
(c) ) , endtime
(d) ; ,
i
(a) currenttime;
(b) , endtime > currenttime:
(7) |45
(c) ;
(d) , endtime
, (3)
0 (n) 0 (n),
0 (n)
6
Intel Pentium II 266MHz  CPU, 128MB, 6. 4GB, 4 PCI
s Microsoft ~ Visual C+ + 6.0 s
2 16 2
(1] . [A] . [C], 197: 752762
(2] , , . ( ) (M . , 1996 4649, 24227, 48+
486.
[3] [A] . [C], 197: 971974,
[4] Wemel EM, et al A virtual disphy system for conveying three-dimensional acoustic nformation [ A] . Proceedings of the Human F actors Society

Factors Anmual Meeting [ C], 1988: 86-90.



