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Adaptive Digital Technologies, Inc
NGIRETPIY

Established in 1994 437 T— L LPU4E

- Specializing in DSP algorithms for Telecom and Voice
Quality Enhancement

2 T 10 AT R 75 5 A B AT o T R s R
I A

- Offices in suburban Philadelphia and San Jose 7] fh
fEHL: DR ALY

Distributor of Video
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VolP-Closing the Voice Quality Gap
e VoIP BT e

= VoIP vs. Legacy Telephone Network
VoIP M 28 F4% 4t FEL 1 9 2%
= VoIP Impairments k¢
- Overcoming VolP Impairments v iz 5k ff
- Taking VolP Beyond Legacy Performance
JE B A 25 X 245 1) 1P
- How Integrated DSP Software Can Help
N IDSP#AF T %
Demonstrations 7~
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VoIP vs. Legacy Telephone Network

Feature Legacy 154t |VoIP IP M4%
Switching A #k Circuit 1% |Packet
Network Reliability |High & Varies i €
) 285 m] SE

Delay #EiR Low 1k Varies A &
Vocoder E4E5Zmi% | G.711 PCM | Selectable

nJ ik 2
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VoIP Impairments
VolIP )ik

Delay, Delay Jitter, Out of Sequence Packets
GEIR, ALK PR L
Packet Loss i, %

==

Echo [H7] =
Vocoder & 4i g
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Step 1. Overcoming VolP Impairments

TRV IP kA

- Delay -> Jitter Buffer
TEIR > AFfef 22 i

= Out of Sequence Packets -> RTP, Jitter Buffer
B BIR IR IR EL-> SE AR, Zépd

= Packet Loss -> Packet Loss Concealment
WER > UIREEAR
Echo -> Echo Cancellation

A e > (A R

= Vocoder -> Use G.711 or better?

IS4G 9mAs -> {#HG. 711 B I 4 55035
Minds in Motion
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Step 2: Taking VolP Beyond Legacy Performance
R A 8 DX 5% 1) 1

- Wideband Audio
T

= Algorithm Optimization
7 5 A VA YAl
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Wideband Audio

W EIE T

Algorithm |Audio BW |Bit Rate |MOS
(kHz) (kbps)

G.711 3.4 64 4.0

G.722 7 64 4.2

G.722 7 48 4.14

G.722.1 |7 32 4.0

G.722.1 |7 16 3.7
Minds in Motion
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Voice Processing Demo
B E S AR

£ Adaptive Digital Technologies Speech Processing Demo

- PC Based
Adaptive Digital Technologies, Inc. Speech Proceszsing Demo

wwy adaptivedigital com

3 C ?zi/jiz i‘—\‘ Z_Ff’}\ 1/‘1: Process Files o D]BEE?I'S.-';A.D-I ”

* | Algorithrn Alg Options Samnpling Fate [Hz]
| = re e tO u S e FIRAW WAY |yt File Browsze | Pre-Process |

Execute

Status ||C"E
% %1% TMPOSIZPCM QutputFile  Browse | F'ost-F'rcu:ess|
J\ ) kY Statigtics Flayback
B MOS [ Enebe | Pl ieutFie| Py OuputFie|  Play Both Files| 9 fuoPlay Dutout

0 Average Bit Rate Default Media Player  Browse

Help |

Caopyright [2] 2004-2008, Adaptive Digital Technologies, Inc. Al Rights Reserved
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Algorithm Optimization
A o AR AL

A
| Noise >
AGC Reduction "VAD [

B
Noise \ >
Reduction AEIC "WVAD |
C Noise 1 AGC "
Reduction I AD | R

What happens when adaptive algorithms run together?

Which option is best — A, B, or C?
Minds in Motion
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Algorithm Optimization
ERep (2 RERINE VR RS

D ’/VBC‘——*'
——— Noise | ... ... 3

Reduction i . ’

E Noise TAGC T

—— Reduction

N —— R

How about option D or E?
Minds in Motion
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Conference Application
N2 EiES RS

Integrates Many Dynamic Algorithms & 7548 %

= Echo Cancellation (AT&T Certification!!) [n] /&
- Noise Reduction " = KJH

- Noise Suppression " 234

- Voice Activity Detection (VAD) i il

- Automatic Gain Control (AGC) H #1825 45 4l

- Dominant Speaker Selection 7Rk

Proper integration and inter-working is fundamental to attaining
optimum voice quality

IEMRER NS B G R REHRAETE & TR A
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Algorithm Optimization
SRR ERHIAAL,

Q: When do we get the best voice quality?
A BT 21 B B ) 1l o ?
A: When algorithms work together by:
a. Sharing internal data

AN R S
AND / OR Fl1/5k

b. Calling each other as necessary
W) TAH R

Minds in Motion
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Nuts and Bolts — Applying the Ideas
AR — anri ik oy Bl sE

- How do we ensure proper algorithm interaction?
ﬁuﬁﬁ%%ﬁ/ﬂ%ﬁ%lﬂ ) IE A B ?

Offer algorithms that are already integrated together. What's the
limitation?
AL A & JRIBR ?

= Offer algorithms that are designed to work together. (Options D
and E from earlier slide)
TR oy HERH AR

= Application Specific Signal Processor (DSP + Software Image)
1) NS 5 AbHE S : DSP+EA:

Minds in Motion
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Application Specific Signhal Processor (ASSP)
1l [0 . H )5 5 4B 4 (ASSP)

- ASSP=DSP+Downloadable Software Image
ASSP = DSP + R\ 8

= Application is designed with algorithms properly
Integrated and working together

B FH 4 e B

= No DSP programming required
i DSPHiF

= API for host GPP p(ovided to simplify interface
] AL 7 FH P47 ) i g R 922

Minds in Motion
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Algorithms vs. ASSP

AbBEARER L TH] ) N AR T S

Customer SW Control Processor
With
ADT SW API to access DSP

Multi-Channel
Input

DSP Control Scheduling
e 2
e : : = Multi-Channel
Q Algorithm A Algorithm B 2 Output
2 >
i o0
Minds in Motion
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ASSP vs. Algorithms

Customer SW

Control Processor

With
ADT SW API to access DSP
DSP Control Scheduling
o (@)
. = f=
Multi-Channel | | G |l Algorithm A o Algorithm B+ &
Input ‘dg %
M M
Minds in Motion
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ASSP Examples
ASSPH A4

= IpPhoneChip — (reference kit available)

= 512 Channel Conferencing Chip — C6416
- G.PAK VoIP

= 128 Channel Echo Canceller (C6424)

= 32 Channel Echo Canceller (C5510)

= 8 Channel Echo Canceller (C5507)

« [P PBX (C5510)

= Hands-Free VolIP Intercom (C5507)
Minds in Motion
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G.PAK™

\\\\\

: : ECHO CANCELLER
.., (_'..lf ' L—J

- Rapidly builds ASSP software l
{:';..?n : L[ Vocoer "]
ll%ig /_:EE‘ZASSP?/\{L—F ' MODEM ]

= Configured at build time with customer options

A2 AR AE IS AT PG R P e T

« ANSI ‘C’ Software API for Host processor
el a8 imC S A L

Minds in Motion
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DSP Resource Wizard™

©) Adaptive Digital Extranet - Mozilla Firefox

File Edit Wew Go Bookmarks Tools  Help

=

-

THE DSP R ESOURCEWIZARD™

Tools | Cuote Center | Download Center | Get Support | My Account | Log out | Store. Adaptive Digital

Hella Tina

Adaptive Digital Technologies, Inc. DSP Resource Wizard TM

[~ ADT Mode Num ChaniChip
TME320 ™ Generation Device Specs M ChaniChip

X MIFS lemory (k. Bytes)
C6416 ) TWS320 T Device (MHzZ  Frog Data  Edemal  Total 89.75 | $/Channel

BOD v | Speed Devicz (600 | [1024 | [1024 | [0 | 1022 | mwichanns!
Application (1318 | [2116 | [2208 | (833 | AreaiChannel
W Use G.PAK Framewark T | HEEN
Telephony Yocoders | Echo Cancel | Rezet Selections |
W Yideo Audio | Framewark |

Telephony by Adaptive Digital

Tone Processing

[v Conferencin [~ Caller D
v Gen/Det | Relay [ Low Mem e

Max Conf Members [~ T
1

[w OTMF Det [ Call Prog Det ConfPar Core

[ R (Type 13
[T MFR1Det [ Tone Supp. o —
WV waD [ AGC [ RxiType 2)

[T MFR2Det [ Tone Gen
W CNG v

[~ Bearnforming
Iv Arhitrary Tone Detect

™ MNoise Reduction (LC)

extranet,adaptivedigital.com =

Minds in Motion
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G.PAK Configuration

Configuration

Information ) )
User | Configuration
Program (Gul)
Configuration
Builder
Code
Generator ASSP
Application . Compile/ .| Application
Specific Code | | Build Tools i | SWimage
Application | | Algorithm
Libraries Libraries
Minds in Motion
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G.PAK Configuration Builder

i) ADT G.PAK Configuration: W:\scott\productsYGpak64x\Gpak64xDspiGpak6416Develop. pjt

DSFP Tupe Channel Types Wocoders Conferencing Echo Cancellers Serial Part 1
H4il © 5418 Hum Channels: |_2 L Instances: | 0 L SR el Slots/Frame: |_|j
PCH
" B420 R4 |G 725 on Hem Spkrsfnstance: l_ b Active: I_D
~ & W TDM to Packet [ G.726 Low MIPS Instance Count ’_2
5441 £+ Bduy Diorninart Spkrs: I_
¥ TDM to TOM r Corfizure
Frame Sizes [amples) Moize Supr [dB]: l_
v Packet to Packet r
[~ & - :
- o0 - [ Circuit Data r WAD/CHG Packet Serial Part 2
[ Include :
[ Conference TOM r Slots/Frame: | 0
[ 40 I Ingtance Count ’_D
[ G7es b ax Active: 0
W a0 ™ HINT [ Conference Pkt E
v G.7294B
[T 1.0 [ [ Conference Comp
[~ ADT - 4800 I_
a0 T Tone Detect T [~ GSMEFR Acoustic
. one Lielsst Types AGC Serial Part 3
Packet Profile Instances: I_D Moise Suppression Instances: I_U etz BaL ’_D Slats/Frame: 2
0 AAL2 . 3
M ax Concurrent; I_D [ Include Target Powver [dBm: l— Tail Length: ’—_| b ax Active: 2
f+ RTP [RFC 3550 M £ ) [mzec) b
ax Atten [dB: o _ I—
Tone Relay I VAD Lozs Limit [dB]: Coni
anfigure
" Tone r La [dEm): Gain Limit [dE]: Memory Settings
" Ewent I Hi [dB m]: Laws Signal [dBm: Host [/F dddress; | 0x0200 Esternal Memory
o [T
o r pancle Prog Mem &djust: Configure
[ Generate )
I wiindow [me):
T.38
I ,
Tone Generation Build
s I_D I Instance Count I_EI
-
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G.PAK Demo
G.PAK JH/~

PC Emulates
Host Processor
Running G.PAK APl [

JTAG / PCI

DSK/EVM

v

' Phone ! | Audio Speaker
"""""""" Source
Minds in Motion
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VolP G.PAK Demo
VoIP G.PAKJE/~

PC GUI / Host Emulator

Download
BB |
Setup McBSP DSP SW-{ - . :
H i B Image | :
Setup Channel Chi " Chi »
N, anlf n
SLBIEK YA | a
(PCM to PaCket) Audio  Speaker

Source
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Summary: How Do We Close the Voice Quality Gap?
Bah: Wi e RS R E

Mitigate The Effects of VolP Impairments
R AMVOIP R GE 1) AN H 52 i
- Use Wideband Audio
fi vt = e e
= Use Algorithms That Work Together
(EEREE S5 SN RPS
Package it all iIn ASSPs To Achieve Fast Time To

Market
A2 ANASSPE A IR 38 T 33
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