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Digital Signal Processing (DSP)
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DSP capability in Windows Client Server (WCS) is categorized into Static Operators and Dynamic
Operators

Static Operators - provide the ability to specify a sequence of digital signal processing steps to be
performed on incoming and/or outgoing timeslots

Dynamic Operators - perform dynamic or time-varying operations via schedules, which specifies a
sequence of digital signal processing steps to be performed at specified time offset for each operator on
incoming and/or outgoing signals



Static DSP Operations

» Following functions can be performed using Static DSP operators:

» Sum

> Invert

Filter

Delay

Amplify

Attenuate

Bxor, bor, brev, bnot, band
Infile, outfile

White noise, tone, dual tone, phase shift, dtmf digits, mf digits, mfcr2 digits

v VvV Vv Y VY ¥V VY V

Power monitor, signaling bits monitor, const, bytes and many others
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Static DSP Operations

- Basic Static Operations for Echo Paths Simulation

Sum digitally synthesized sources

Sum multiple dual tone generators

Sum signal with delayed and attenuated version of itself

Parallel echo paths summed with digitally synthesized tone / noise / file

Sum signal with inverted version of itself

- Static Operations using C++ Client

Transmit filtered tones and white noise

Adding speech and noise to the receive data

Adding noise and phase shift tone to the speech data
Testing Arithmetical Functions on Incoming Bit Stream

Double talk simulation for echo canceller testing



Echo Paths Simulated using Functions: SUM

TXx <
(timeslot 5)

* Files

EEEEE

| Dual

it

 Digitally synthesized generators of tone, noise, DTMF digits, MF digits, and dual tone are summed
and transmitted into timeslot
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Echo Paths Simulated using Functions: SUM

TXx _
(timeslot 23)

— )€

Multiple dual tone generators with possibly different parameters are summed and transmitted
into timeslot
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Structure for Echo Path Modeling and Testing EC

sy
. .

* Receive timeslot is summed with delayed and attenuated versions of itself and transmitted back

-
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Sum and Attenuate Operators

Rx 5

T™X5

Files

» Three parallel echo paths are summed with a digitally synthesized tone and noise and a
PCM file, a more complex structure for echo path modeling
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Invert and Sum Operators

Rx 5
\ Invert ‘

X5

Receive timeslot 5 is inverted, summed with itself, and transmitted into timeslot 5. This is an example
of a perfect canceller



Transmit Filtered Tones and White Noise

» Script used for the operation transmits two tones at different frequencies along with white
noise and DTMF digits. The output is obtained through a filter



Adding Speech and Noise to the Receive Data

= —
White Noise

Speech File -40 dBm

Rxfrom TS5 - TS 6

« Script used for the operation transmits the amplified speech file with white noise and the data
received on a specified timeslot
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Adding Noise and Phase-shift Tone to Speech

s
Speech File

Low Level ¢
White Noise o | — — - | Delay > — }—> Filter ¢ Output
-40dBm - NI

Attenuate White Noise
10dB -40dBm
see—
| 7H S N 1

Script used for the operation transmits an amplified speech file with a continuously phase shifted
tone combined with a white noise through a filter
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Testing Arithmetical Functions on Incoming Bit Stream

Bit Reverse

= . TS2

Invert

Rx Data from .
i : . ““““““““““““““““ TS 4

Timeslot 1 (B

NOT

| ’9 - TS5
)

» Script used for the operation to perform various types of arithmetical functions on the
Incoming bit stream



Double-talk Simulation for Echo Canceller Testing

Filter v ;
’ Output Near

End and Far
End Signal

« Script used for the operation emulates the far-end and near-end call for echo

- B
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Dynamic Digital Signal Processing (DSP)

Captured
Response
Files

WCS DSP Operations

T Bl Server

/ C++ Client GLWCS
—>

Software Scripts

Scripted DSP commands provide the ability to specify a sequence of digital signal processing steps to be
performed on incoming and/or outgoing timeslots

» The operations can be made dynamic or time-varying via schedules
» Schedules are categorized into Time, Operators, Transition, and Value
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Dynamic DSP Operations

Offline Dynamic DSP Operations
«  Amplify ("AmplifyDspOp" - dynamic amplification)

« Attenuate ("AttenDspOp " - dynamic attenuation)
« Delay ("DelayDspOp" - dynamic delay)
* Filter ("FiltDspOp" - dynamic filter models)

Real-time Dynamic DSP Operations

Delay / Attenuate ("AttenDspOp " and "DelayDspOp")

Filter ("FiltDspOp")

—
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DSP Operations Schedule in Microsoft Excel

ISR
@J Fil= Edt ‘iew Insert Formak Tools Dats  Window  Help -0 X
u|s "H - EHa Bm s @
019 - F WinClientServerDynDepOpiMOffice. xfr
A | 8 | ¢ [ | E [ F [ 6 [5
1 |Time Operator | Transition “alue =
2 0 Atten 0 5
3 10 Atten 1 10
4 20 Atten 1 20
5 30 Atten 0.5 30
G 40 Atten 1 20
i a0 Atten 1 10
] 0/ Delay 0 30
9 10 Delay 0.4 20
10 20 Delay 1 100
11 30 Delay 0.4 a0
12 40 Delay 0.1 20
13 50 Delay 0.05 30
14 0 Filter 0 WinClientSeretDynDspOpnS Office. xfr
15 10 Filter 5 WinClientSeret\DynDspOpMOffice. xfr
16 20 Filter 2.5 WinClientServer\DynDspOptLOfiice. xft
17 30 Filter 5 WinClientSeret\DynDspOpiSOffice. xfr
18 40 Filter 25 WinClientServe\DynDspOphLOffice. xfr
lg a0 Filter 1IWlnCIlent%ewer‘nDynDsprHMOﬂﬁce.}{fr .
4 4 » M[\DynDelayDspOp / | 4] | |
Ready S

« Schedule is a file with a sequence of settings to be performed at specified run time offsets
for each DSP operator

« Time, Operator, Transition, and Values are the columns in the schedule file
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DSP Operations Schedule in GSV Format
(DynDspOp.csv)

& DynDspOp.csy - Notepad - 0] x|

File Edit Format Help

[Time, operator, Transition, value -
o, Aatten,d, 5

10,Aatten,l,l0

20,atten,l, 20

30, Aatten, 0. 5,30

40, atten,l, 20

50, Atten,l,l10

0, Delay, 0, 30

10,pelay,0.5,20

20,0elay,1,100

30,Delay, 0.5, 50

40,0elay, 0.1, 20

50, Delay,0.05, 30
0,Filter,0,winCTientserversbynbspophsofftice. xfr
10,Filter, 5,winClientserversDynDspopiMotfice. xfr
20,Filter, 2.5, winClientserver\bynbspopsLoffice. xfr
30,Filter, 5,winZlientserversbynbDspophsoffice. xfr
4G,Fi1ter,2.5,wiHC1ientServer{DynDSpGp\Lﬂffice.xFr-—
50,Filter,l,winClientserversbynDspopiymoftice. xfr j

« Schedule must be saved in a CSV file format, in order to be used in a dynamic DSP operation
Ex: DynDspOp.csv
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Invoking Schedule Via Configuration File

=

File Edit Formak Help

[Dspop]
IdleCode=0xd5
schedule=winClientserversiTest SCcripts\DynDspop. Csv

« DSP operator or DSP operation obtains Schedule via a configuration file (*.ini)

« Configuration file invokes the schedule through a "schedule=" entry
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Script invoking Schedule via Gonfiguration File

7 Untitled - GLClient =100 x|

Ble Edt Vew Comnect Soipt Log User Heb

DER 'R 4 DR D BRSE L T

Connected to GL Server on "kerny'

set latency 2;

0K

set response §;

OK

outfile(atten[tone(642 hz, -10 dbm), 20 db), "WinClientServenTest Scripts\DynScaleDspOp.ala'] 60 sec cfg
"“WinClientServeriTest Scripts\DynDspOp.ini';

Task 1: Task 1 started

Task 1: 480000 frames processed

Task 1: Task 1 complete

outfile[delay{tone[1000 hz, -10 dbm). 10 msec), "WinClientServeriTest Scripts\DynDelayDspOp.ala”) 60 sec cfg
"WinClientServeriTest Scripts\DynDspOp.ini';

Task 2: Task 2 started

Task 2: 480000 frames processed

Task 2: Task 2 complete

dspop {outfileffiterfwhitenoise[-10 dbm], “Filter Files\Acoustic\SOffice.xfr"], "WinClientServerTest Scripts
\DynFiliDspOpSin.ala"), outfile[whitenoise[-10 dbm), "WinClientServer\Test Scripts\DynFiltDspOpRin.ala") }60 sec cfg
"“WinClientServer\Test Scripts\DynDspOp.ini';

Task 3: Task 3 started

Task 3: 480000 frames processed

Task 3: Task 3 complete

et latency 2;
et response 8

44 hmpliication/dttenuation
oulfe[atten{tone{E42 bz, 10 dbm), 20 db), “WinChertSenveiTest S cripts\Dym5 caleD sp0p.ala”) 60 sec efg "WinChertServenTest Seipts\DynDsp0p.ind”

/7 Delay
oulfieldelay{tona{1000 hz, 10 dbm), 10 msec), "WinChentServer\Test Scipts\DyrDelayDsp0p, ala”) 60 sec cfg “wWinChentServer\Test Scrpts\DyrD sp0p.in

M/ Filtes
dipop {outhle(fbes(whitenctse(-10 dbm), "Filker Fles\AcoushichS Office o), “WinClentServer\Test Scripts \DypnFltD spl pSin ala”| cutfile{whitenoise(-10) dbm].
"WinChentServerTest Serpts\DynFitDspOpRin ale”) 160 sec chg "WinChentSevenT est Scripts\DynDspOp.int

|
Ready vese | [ 4
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Dynamic Offline Attenuation ("AttenDspOp")

Attenuation of the tone input

Attenuation 1 ~ Attenuated
' ' Output Signal

Input Tone
(642 Hz)

Example script demonstrates attenuation of input tone (642 Hz) by 20 db to obtain attenuated output signal
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Offline AttenDspOp Testing ("attenuate”)

AttenDspOp WCS Test Script

set latency 4;
set response 6;

// (1) Amplification/Attenuation
outfile(atten(tone(642 hz, -10 dbm), 20 db), "WinClientServer\DynDspOp\
DynScaleDspOp.ala") 60 sec cfg "WinClientServer\DynDspOp\DynDspOp.ini";

Applicable Schedule

=

File Edit Format Help
T'ime,Dper‘atu:ur‘,Transit‘iun,Va’Iue ﬂ

o, ATten, o, 5
10,Aatten,l,l0
d0,Aatten,l, 20
30,Atten, 0.5, 30
40,atten,l, 20|
50, AtTen,l,10

=

Input tones are attenuated as per the specified Time, Transition, and Values defined in the Schedule *.csv file
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Output Analysis

& DynAttenDspDp.ala - Adobe Audition

EaEEE "”"E‘H\ 0:00.159

toggrd A28 @ 03,258, S0 . Bt - M. ABRE.

Waveform Statistics x|

{ [aeneral | Higtogram I

% Fal gl

kinirurm 5 ample alue: -4036 E

M aximurn 5 ample Walue: 3840 E

Feak &mplitude: -18.05 dB E

Foszzibly Clipped 5 amples: 0 H

DC Offset; |~401 %

Minimur RMS Power; |21-19 d8 EI

Mawimum AMS Pawer, | 2117 dB EI
Average RS Power: -21.18 dB
Tatal AMS Pawer: |21.17 d8

Actual Bit Depth: 8

Copy Data to Clipboard |

A5 Settings
" 0dB = FS Sine 'Wave Window Yfidth; IEEI ms

@ 0dB = FS Square Wave

0-10sec: Power =-21.17 dBov = -15.02 dBm.

dB (attenuation) = -15 dBm

AR o IV Account for DT Rgcaloulats AMS | Help |

Target power is -10 dBm (source signal power) -5

23



Wwaveform Statistics |

Geneidl] istogram | oG o s Gonwats e Favts b e L0

hono = PERR PEREEREACTE TREEE R EEEEEE P
Minimum Sample Value: [7688 | ] o
Masimum Sample Value: [512 | 2| EEmmE
Peak Amplitude: 32598 | |
Possibly Clipped Samples: [0 ]
DCOffset [-401%
Minimum RMS Power. [361868 | >
Masimurm RMS Power: [ 36088 | - |
Average AMS Power. |[36.0908
Total AMS Power. [ 360808
ActualBitDepth 8

Copy D ata to Clipboard |

vy

RS Settings

™ 0dE = F5 Sine Wave Wird o Width: IEEI ms

i* 0dE = F5 Square Wave Cloze

¥ Aecount for D Aecaleulale AMS ||~ e
Stopped 34568 hes

« 10-20 sec: Power =-26.21 dBov =-20.07 dBm. Target power is -10 dBm (source signal

power) -10 dB (attenuation) = -20 dBm. Note power tapers down over transition interval of
1 second

—
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.
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Dynamic Offline Delay ("DelayDspOp”)

Delaying the tone input

W S (1 i Delay I (1L ~ Delayed

Input Tone
(1004 Hz)

« Example script demonstrates delaying of Input Tone (1004 Hz) by 10 milliseconds to
obtain delayed output file
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Offline Delay Testing ("DelayDspOp")

DelayDspOp WCS Test Script

set latency 4;
set response 6;

// (2) Delay
outfile(delay(tone(1000 hz, -10 dbm), 10 msec), "WinClientServer\DynDspOp\
DynDelayDspOp.ala") 60 sec cfg "WinClientServer\DynDspOp\DynDspOp.ini";

Applicable Schedule

& DynDspOp.csy - Notepad = 10| x|
File Edit Format Help
Time,operator,Transition, value a

D,Delay, 0,30 —
10,0elay, 0.5, 20
20,Delay,1,100
30,pelay,0.5,50
40,0elay, 0.1, 20
Sﬂ,DE'Ia}-',D.DE,ED :]

Input tone is delayed as per the specified Time, Transition, and Values defined in the Schedule *.csv file

26



Output Analysis

EIeEdtmmge-mat Anabvze Favortes Options Window Help
I - = t

EE%% \ 0:10.000

Opareed in 3.04 seconds A7 6B @ 1000 E000 - 9-bdt - Mono 468K 345 GE free

 Dynamic delay at 10.0 sec., and 10.1 sec., as samples are removed to shorten the delay

o GL
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= DynDelayDspOp.ala - Adobe Audition
aaamwmwwmanqumwwwﬂowum _

mamnn Egﬁ EH

T2 LES Eh 35 33 3 2T 34 2 B <05 2 4 & .2
Openad in 304 seconds 268848 @ (20,021 E000 - B-bat - Mono 458 K 345 GB fes

« Between 20.0 and 21.0 sec., samples are repeated to insert more delay. Note the processing blocksize is
10 ms. For unclocked DSP operations (no tx or rx DSP operations), the processing block size is the sum
of the latency and the response time

o GL
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Dynamic Filter ("FiltDspOp")

Transmit Filtered R,, and White Noise

Noise Noise

—P— — —’

Rin '
(-1 | Attenuate ‘ Dela” (= - BE— Sin

« Example script demonstrates transmission of R;, along with noise, to obtain a
filtered S,
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Offline Delay Testing ("FiltDspOp")

FiltDspOp WCS Test Script

set latency 4;
set response 6;

// (3) Filter

Dspop {outfile(filter(whitenoise(-10 dbm), "WinClientServer\DynDspOp\SOffice.xfr"),
"WinClientServer\DynDspOp\DynFiltDspOpSin.ala"), outfile(whitenoise(-10 dbm),
"WinClientServer\DynDspOp\DynFiltDspOpRin.ala") } 60 sec cfg "WinClientServer\ DynDspOp\DynDspOp.ini";

Applicable Schedule

& DynDspOp.csy - Notepad =10 x|
File Edit Format Help
Time,Operator, Transition,value -

0,Filter,0,winClientserver\DynDspop\soffice. xfr
10,Filter, 5,winClientserver\DynDspop\moffice. xfr
20,F11ter,2.S.WinCTiEntserver<nynD5pOp\Lfoice.xfr
30,Filter, 5, winClientserver\DynDspopisoftice. xfr
40,Filter, 2.5, winClientserver\DynDspophLOoffice. xfr —
50,Filter,l,winClientserveri\DynDspop'Moffice. xfr _:J

Input tone is delayed as per the specified Time, Transition, and Values defined in the Schedule *.csv file

30



Types of Filters Used

Filter DSP Operations

SOffice.xfr Small office environment 16.36 dB
MOffice .xfr Medium-sized office environment 25.48 dB
LOffice.xfr Large office environment 23.71dB

Note that the FiltDspOp WCS Test script produces two output files:

DynFiltDspOpRin.ala: The original noise signal in A-Law compressed form

DynFiltDspOpSin.ala: The dynamically filtered noise signal in A-Law compressed form

oGL

Communications
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Output Analysis

Waveform Statistics |

Y& DynFiltDspOpSin_Filter.ala - Cool Edit 2000 o ] (4]

File Edit Wiew Transform Generate  Analyvze Favorbes  Ophions  indow  Help || Higtograml

Eﬂgmhﬂ“v S < [BfC] 5[5 |5 N o
I Fitirnum S ample % alue:
I axinun S ample W alue:
Peak Srmplitude: |'1 8.33 dB .
Fozzibly Clipped Samples: ID—B
DC Dffset: I'-383 %

Minimurm RMS Power:
M azimum RMS Power:

Average RMS Power: Iw

Total RMS Pawer: |'32-55 dB

Copy Data to Clipboard |

0400 045
Q @- 2 RkS Settings
[ [0 : : : " 0dB =F5 Sine Wave Window Width: |5n m3
* 0dB = F5 Square Wave
¥ Accourt for DC Recalculate RMS | Help |

@71992-2000 Syntrilium Software Corparation |EDDD - 8-bit - Mona | 1:13.728 |2585?.3'| MB free

* DynFiltDspOpRin.ala: Power =-32.58 dBov = -26.58 dBm, Target power is -10 dBm (source signal
power) -16.36 dB (SOffice.xfr attenuation) = -26.36 dBm

—
r Y
N~
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¥ DynFiltDspOpSin_Filter.ala - Cool Edit 2000 =10 x| Waveform Statistics x|

ile  Edit Wiew Transform Generate Analvee Faworibes  Ophions  Window  Help

EEAEAT
| b oo

Minimum 5 armple W alue: I"I 260 .
b awirnum S ample Walle: |1 Dz4 .
Peak: Amplitude: I'z?-4 db .

al | Histogram I

G )
M
i
L
E
&
A

Pozzibly Clipped Samples: Iﬂig
DC Offcet[-355%

Minirurn RS Power:

M axirmurn RS Power:
Average RS Power: Iw
Total AMS Power. [41348

LCopy D ata to Clipboard |

RS Settings

" 0dB = F5 Sine Wave witdan wfidth: IEU s

% 0dB = F5 Square Wave
v Account for DC Rigcalculate RMS | Help |

E71552-2000 Syntrilium S oftveare Corporation |8EIEIEI- 2-bit - Mono | 113728 |2EBBE.84 ME free 2

* DynFiltDspOpSin.ala: Power =-41.38 dBov = -35.38 dBm, Target power is -10 dBm (source signal
power) -25.48

dB (MOffice.xfr attenuation) = -35.48 dBm

GL 33
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Real-time Delay/Attenuate Operations

Real-time Dynamic Delay / Attenuation Testing

« On port# 1, -10dBm noise is input, the original data is monitored using GL's Measure Loop Delay/ERL.
The original data at port# 2 is delayed or attenuated as per defined parameters in scheduled file and
sent back on port# 2. The returned data is used to verify the delay, which agrees closely with the
programmed values

oGL
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Real-time Delay/Attenuation Testing

Dynamic Echo path implemented in WCS Test Script

set latency 4;
set response 6;

// (4) Delay/Attenuate
tx{atten{delay(rx{#2:1), 10 msec), 5 db), #2:1) 60 sec cfg "WinClientServer\DynDspOp\
DynDspOp.ini" priority 1;

Applicable Schedule

&} DynDspOp.csv - Notepad -0 x|
File Edit Format Help

rime,operator,Transition,value -
0,atten, 0,5 —
10,Atten,l1,10

20,AttTen,1, 20

30,Atten,0.5,30

40,Atten,1, 20

50,atten,l1,10 -
0, Delay, 0,30

10,Delay,0.5,20

20,D0elay,1,100

30,Delay,0.5,50

40,Delay, 0.1, 20

50,Delay, 0.05,30 |

* Inreal-time, the input signal is delayed/attenuated as per the specified Time, Transition, and Values defined
in the Schedule *.csv file
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Observations

O - 1OSeC 10 - 20Sec
=101 x| Delay/ERL i =101

Driginial D aka |Eard142 v| Retisn Data ||:ardm '| Dlw0m|caudu2 vI Return Data |Cad 81~

Delay ERL Delay ERL Delay ERL Delay ERL Delay ERL Delay ERL Delay ERL Delay ERL
T e R N B B | W -
T M50 @l == w == &= == o ST e e | e e e e
T e W 3 T e I I e
BiT== ol == == 2 == T T | T | e |
- - EI | - ﬂl =1 = E]_.: _4]_..|'_... EI_" = El_ — E_.. =
E e EENE R N e I | | |
_[;I .-[_... Ll ...|_ El P (e El - - _E] ...E ﬂ] ...ﬁ El ...ﬁ 30 .nl_.,.
e T e e | e B [ e e i [ T = R e T |
Select All Timeslots |Q-:-sc-l&cl.&-]'Tirr.E-sIc-‘.sl Ha&&d‘l[ﬁac]li ‘-‘I Select Al Tireslote Igr:-st-!r:-t:t#-.IITi'n&slntsI Haﬁnh[ﬁac]h "'I
— Parameters - Parameters

Delsy:  Minirmum |0 ms Maximum |125 ks Dielay:  Mirimum ||1 s Mawarmur [125 me

ERL: Minimumm I3 dB M aximum |5E| dB ERL: Mimirmum |3 dB Mawamum |50 dB
— Original D'ata Sowce — Oiriginial D ata Source
@ E1 [nput 7 Crlywhen Off Hook & E1 Irput = Onky when Off Heok
£ Gaussar?_h'nlsel-m 3: dBrm 5lgﬁa’ﬂg|Don't Care "'I " Gaussian Naise |10 = el Signialing IDDn'tl:ale 'I
coe | =l cee |

d e 0 F i_lm ....... -

* Observe the filter transitions from one to the next at 10 - seconds interval
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Real-time Filter Operations

Real-time Dynamic Filter Testing

« On port# 1, -10dBm noise is input, the R;, is monitored using GL's Delay Echo Canceller. The
R,, at port# 2 is filtered as per parameters in scheduled file and sent back on port# 2. The
returned S, is used to verify the filter, which agrees closely with the programmed values

oGL
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Real-time Filter Testing

Dynamic Echo path implemented in WCS Test Script

set latency 4;
set response 6;

// (4) Realtime Filter
tx{filter(rx(#2:1), " WinClientServer\DynDspOp\SOffice.xfr"), #2:1) 60 sec cfg
"WinClientServer\DynDspOp\DynDspOp.ini" priority 1;

Applicable Schedule

& DynDspOp.csy - Notepad =10] x|
File Edit Format Help
Time,Operator,Transition,value .

0,Filter,0,winclientserver\pynbspop\soffice. xfr
10,Filter, 5,winClientserver\Dynbspop\moffice. xfr
20,Filter,2.5,wincCl1 EntServer<DynD5 pophLoffice. xfr
30,Filter, 5,winClientserver\Dynbspop\softice. xfr
40,Filter,2.5,winCli Entserver*{mynns pophsLOfFfice. xfr —
50,Filter,l,winClientserver\bynDspopiMoffice. xfr |

In real-time, the input signal is filtered as per the specified Time, Transition, and Values defined
In the Schedule *.csv file
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Observations

SOffice.xfr

GL Digital Echo Canceller Simulator 8 [=] 5|

Small Office
Provisioning View | Statisics | Lagging | About |  Fin Sowcs 0.08 T ' T ' "
I Elin Il::uld #2 'I
04 | File I IC AcoushicE CAT est\Caphure\Nelly J | Dredlue: - D':E |
e i~ Rout Destination
ET 0w I Ir,ald # "I D.m L
q frtnd Fie | Lo [ M

~5in Source -

005 | L
| Elln II:.q|rjlﬂ -I 0.02
-0.1': SR R B ih B B File Ilf “AousticECAT est\Caphue2\Nelly J I Dbl l:l
Time {ms) - Sout Destination :

_E1ou | [cadz =]
|Zonm Paan[xJ'JI Umbl E"m. H'FLI Fiie || 2 | I 002 -
RestH Rin Signal Tirrezhots
—l Timesiot

SinSignal & o7zl 3l alslels o 004 b
1 = Double Tak. & —I_ T K EE e - I
el == Elaati
Reset A1 H | Save AlH | Cizsr Log _‘.:,i-'-.#l 28| 25| 2] 27| 2B ) 2 2| A -0.06 -
SEAgEE | N D RS ®| Fn R e e s— o : : : ; |
Cancellr | |y Adapiation NLP oD i 1] 10 I [ . | 1. | I 1V =1 1 L

« Small, Medium and Large office environment filter contains 450 taps, corresponding to 56.25 ms

* Successive filters evolves in the DEC View
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L Digital Echo Canceller Simulato

r

Provision mls”.l IMl

[zeom Pan | Fees| no]

[wn v
Adaptation @
Rin 5i Ll
SaveH I [ = Double Tal: @)
Resetatl | o | Ciesr Log Dy |
Izn..u. Echo | Ensble Enable Enable
Cancelar || Adaptation NLP DTD

MOffice.xfr

~ Rin Sowce
e [ceam o]
Fie | [EAcousicEC\Test\Captue2ielly ;leeMu:-t

r Rout Destination

E1 /0 |||:ad|t| v|
Ffe Il JI Hum
~Sin Sowcs
| Etin [Jeadtn =|

Fie | [E¥cousbcECiTeat\Captue2Nely. . | [Dete
- Sout Destination

E10u | [cadtiz x]
re || L[ e
~Tinaskots
L A R Seied.ﬁnl
0 0 K K B B
T 5 5 5 B O O G“'”'I
AEEBEEEEEE

T

0.015
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« The 14 ms offset due to WCS transmit latency, processing block size, and hardware
buffering is displayed
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* Note the smooth transition between filters at 10-second intervals
* The speed of the transition is governed by the transition times specified in the Schedule File
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