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Abstract: In multimedia conferencing, multi-point controlling unit (MCU) provides the capabilities to process
audio, video and data stream for multi-point conference. The capability of audio processing is basic and requires
more for real-time criteria. This paper categorizes and analyzes the schemes, and a new multi-point speech audio
mixing scheme using align-to-self weighted algorithm is provided to meet the demand of the practical need of
multi-point speech processing. By applying the adaptive mixing algorithms, these high-performance processing
schemes do not use the saturation operation which is widely used in multimedia processing. Therefore, no new noise
will be added to the output, and they have low complexity and good hearing perceptibility. In the mean time, the
schemes are designed for parallel processing, so they can be easily implemented with hardware, such as DSPs, and
widely applied in multimedia conferencing systems.
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ARSC R 5o H.323 P R 2 AU BT AERE T (A2 BORGEC BT AT 16 55 56 00 4 2 45 AT IF R
AR LR GE R Y AT 92 B SE B 19 20 1.

1 ZHEEWPERS SLIERRE

R [ B B (ITU) I 4 42 A 1 H.323, 2 B 4 o O 45 38 o1 LU 43 310 0 P AN B0 B . 2 o0 45 ) 2%
(multipoint controller)f1Z 5 4b # 2% (multipoint processor). % i AL 2% 1] DL 4y Sk ML AT AL BE 2% (video MP). 5 4l b
P 4% (audio MP)FIE#5 Ab B 25 (data MP). L rft AMP S AT FT 0 T A0, 3 22 ol 7 49195 5 4% (audio encoder). 7
AfFID 2% (audio decoder) FIVE 7 %% (audio mixer) 4 . & 1 SEEEHLHIAR T 2 A3 MG 1L 38 (AR 7.
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Table 1 Properties of audio codec in H.323 system
=1 H.323 RGP SN0 Fh s S B m

Codec Sampling rate (Hz) Quantization (bits) Target bitrate (kbps) Channel
G711 8000 16 64/56 Mono
G.722 16 000 16 64/56/48 Mono
G.723.1 8000 16 6.3/5.3 Mono
G.728 8000 16 16 Mono
G.729 8 000 16 8 Mono
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Fig.3 Framework of ASW model
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(a) Decoded audo input 1
(a) AT IE SN 1

(b) Decoded audo input 2
(b) AR TR SN 2

(c) Two stream mixed output by ABW
(c) ABW 7 ¥ 19 i TR 355 b B2 ) 1) &5

(d) Two stream mixed output by ASW
(d) ASW J7 ¥ P e R o Ak BRI R 45 SR
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TR TG UE SN )V G I 18T 5 TR,

VRl 5 A Al R s Y 5 i AR R R 7 Y R VR T B K, 2 Al s VR A TR 5 R G KD N TR A (pas), A B AT
DA Hh V5 AR 5 1 T 9 52 3 A e A 9 3 LR P B8y P 75 92 B A AT 25 AR OK Bt A T 5 i )
BN, R ASW R F) Tk 5 5 % 1A 3 50 A B A I A X SR W)L JE T ASW A OB AL 1K) T 5 v Al T T NEURL
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25 T Time consumption of AMP based on ASW model
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2 Time consumption of individual APU A/O
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Fig.5 Comparison of test results
5 WK Hx B

2 PSSR ST IR IR 45 B TC A ST K VR A Y, JRAT T BUA L )RR R A 2 R S
S 2w BT RATTEE R B 3 it ASW ALY S TR o S8 AR 5 R LR 3 A 0 B LR ASW A%
TSI AR 5 s OIS 1R) T FERE A 5 45 R m B 8 b THR 22

Table 2 Time consumption of AMP based on individual APU model
T2 BT P TAY SCELRRR (I [B) AE

Input  Run Comsumption of

Comsumption of

um. times Frames Samples Call times  Selfs time (s)  Total time (s) PU passample ®) AMP per
sample (s)
3 10 1000 120 10 000 64213 487297 0.406 080 833
4 10 1000 120 10 000 66 298 499 533 0.416 277 5 2.040 600 832
5 10 1000 120 10 000 71312 813 385 0.677 820 833 2.759 208 333
6 10 1000 120 10 000 72 335 861 305 0.717 754 167 4.784 679 165
7 10 1000 120 10 000 73917 949 241 0.791 034 167 5.815313 336
8 10 1000 120 10 000 80 750 1051979 0.876 649 167 7.204 922 503
9 10 1000 120 10 000 81 857 1108 437 0.923 697 5 8.813 540 003
10 10 1000 120 10 000 86 058 1253319 1.044 4325 10.281 407 5
11 10 1000 120 10 000 94193 1362439 1.135 365 833 12.624 123 33
12 10 1000 120 10 000 94 355 1398 307 1.165 255 833 14.789 645 83
13 10 1 000 120 10 000 90 438 1448 525 1.207 104 167 16.35543
14 10 1000 120 10 000 98 889 1490 533 1.242 110 833 18.141 569 17
15 10 1000 120 10 000 97 100 1539 408 1.282 84 19.914 502 5
16 10 1000 120 10 000 100 228 1 669 526 1.391 271 667 21.916 711 67
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Table 3 Time consumption of AMP based on ASW model
R 3T ASW BSR4 1K) I [R] i A

Input Run Frames  Samples  Call times  Selfs time (s) Total time (s) Comsumption of APU
num. times per sample (s)
3 10 1000 120 10 000 228399 783 174 0.652 645
4 10 1000 120 10 000 284 890 942 969 0.785 807 5
5 10 1000 120 10 000 339 689 1150032 0.958 36

6 10 1000 120 10 000 392 104 1255496 1.046 246 667
7 10 1000 120 10 000 415 897 1395979 1.163 315 833
8 10 1000 120 10 000 498 878 1738713 1.448 927 5

9 10 1000 120 10 000 545231 1919 448 1.599 54
10 10 1000 120 10 000 615 581 2118 067 1.765 055 833
11 10 1000 120 10 000 671477 2322 645 1.9355375
12 10 1000 120 10 000 729 800 2482225 2.068 520 833
13 10 1000 120 10 000 791 654 2 667 262 2222718 333
14 10 1000 120 10 000 856 685 2999 607 2.499 672 5
15 10 1000 120 10 000 899 598 3161 552 2.634 626 667
16 10 1000 120 10 000 955 423 3347876 2.789 896 667

6 % 1t

L8 BRI AMUAE— BRI N I3 &, 25 T ASW 5 2R TR 57 7 S8 RE o AL S B it oK T HLAE B R R
SR TR I A ASW AR R AR BER A5 e ST ¥ SN VR o 45 R AMXUORAIE T /5 22 TR I e 1k e, AT AR
v PRSI I [) I 0 PR R T 55 L 9 5 PO % B A N FRD S 40 50 e, AT 0 LA AR G PO W i 3 0 6 3 ORI I 8L K
RS T2 A R 1 — B i VR ST S M BB A N AR AT D Sk 1 5.
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