Section M2: General blocks

These blocks appear at the |eft of the smulation area

Tableof blocks

Block notation Description

Sig Gen. Generates signals of length up to 256 samples
SigGen (L) Generates signals of more than 256 samples

Coeff. Allows entering numerator/denominator coefficients for filters
Junction Routes its input to its two outputs

Filter Filters input signal based on provided coefficients
Freq.Resp Calculates and displays frequency response of afilter
Plot Plotsasingle signal.

Plot2 Plots two signals for comparison purposes

Snd Player Performs signal playback

Quantizer Performs signal quantization

- See next page for button diagram -




Sig. Gen.

SinGenil)

I Junction
I Filter

Freg-Resp
Snd Player

Guantizer

M2-2



M21

Block name:

Signd generator

Notation: SigGen

Description: Generates a variety of time-domain signals. It supports. pulses, triangular, delta,
exponential, sinusoid, sinc, random, and user-defined signals. The length of each signal (“pulse
width”) and the amplitude of the signal (“gain”) can be set. A signal can be made periodic if the
“periodic” option is selected. The base of the exponentia can aso be varied. Random signals can
have uniform, normal, and Rayleigh distributions with variable mean and variance.

Pin assignment:

Sig Cher

Description

Time-domain signal

1>

o| o & w| M| |

Dialog window(s):

Script use

Signal Generator

Mame: q Signal Preview:

Signal Generatar

Delta

Rectangular
Freq: |ETrianguIar

Cain: FExponential

signal  [sinusold =] 1 ‘

Name: siggen
Example code: <param name =*“3” vaue = “B3-sggen(3,1)”" >

Sinusoid ‘ ‘ ‘ ‘
. |ginc

Pulsewidthn o qom

user-defined szl
[~ Ferogic Peroo: | W a0 a0

. Samples
Time Shit. [0
Close | Update | Help |
Java Applet Window
(a)SgGen dialog window
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M2.2

Block name:  Long signa generator

Notation: SigGen(L)

Description: This block produces 6 types of signals, i.e., mae speech, female speech, music,
white noise, colored noise, and sinusoid with a maximum data length of 8192 samples. The
sinusoid option can generate a sum of two sinusoids, based on the specified frequencies and
amplitudes. | desired, an option is provided to synchronize the part’s two independent outputs.

The option “frame size’ represents the number of samples n each frame. The option “overlap”
alows frames to overlap. Possible overlapping schemes are: 0%, 25% and 50%. The output plot
may be displayed with the signal normalized either with respect to the maximum magnitude of
the current frame or the maximum of the entire signal. When the colored noise signal is selected,
anew window is created where filter coefficients that convert white noise to colored noise can be
entered. The frames can be directed to the output individualy (“>>") or al together

automatically (“>>").

Pin assignment:

An | Description
1 | Time-domain signal 1 (in frames)
1 1> 2 | Time-domain signa 2 (in frames)
SiglenL) 3
H2 > 4
5
6
Dialog window(s):
Long Signal Generator ]
Input Signal

Selectthe pin# PIM-1 =
Input: Malespeaker-1 >

; White Moise
Gain Colored Noise |

‘Malespeaker-|

Femalespeaker-l

Music

sine_1 + sine_2
Framesize: 256

Java Applet Window

Signal Preview

Frame Murmber: 1732

% Overlap:
® 0% (" 25% { 50% &0 oo 180 200 San%gl%s
Pause | Rerun Amplitude Mormalized to:
[v Show Graph (® Current frame (" All frames
M Close

(a)SgGen(L) dialog window

Script use:
Name: siggen(L)

Example code: <param name =*“3” vdue = “B3-siggen(L)(3,1)">
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M2.3

Block name: Coefficient Notation: Coeff

Description: This block alows the user to enter filter coefficients. A maximum of 11 coefficients
can be used. Coefficients can be entered in “tabular” form or “by lineg’ form as shown below.
The “by ling’ option provides an easy way to ‘cut’ and ‘paste’ coefficients from other sources.

Pin assignment:

1> Description

Coefficients (numerator and denominator)

Coedf.

"
o o & w| N[ =

Dialog window(s):

Filter Settings

Filter Settings

Filter Setting Filter Setting

Marne: Ila Marme: Ia
b0} 10 b} -07 b 00 b[E] 02 10 iy
Select Select al: -1.41 b1: -07
gisplay  PIBL 00 BL 00 b[EL 00 bl display :i ;g Ei EE
e alll: 10 afl: 141  a@: 10 ar P e o0 ba: 00
[oyine =] _ _ _ a5: 00 bs: 0.0
a6l 00 a7 0.0 a8 0.0 &g 0 i == = e
ar: 0.0 h¥: 0.0
ag: n.o ha: 0.0
& ho-b10: ag: 0.0 he: 0.0
Insert  a0-a10: I'I.EI -07 00 L 210 o b10: 00

Close |ﬂafp Close | LUpdate | Help |

Java Applet Window Java fpplet Window
(a)Coefficient dialog window-by line and tabular

Script use:
Name: Coeff
Example code: <param name =*“3” vdue = “B3-coeff(3,1)">

Equation(s) Implemented :
L M
y(n) =a bix(n-i)-a ay(n- i)
i=0 i=1
x(n) = input signd, y(n) = output signal, a; = feedback coefficients, b, = feed-forward coefficients
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M2.4

Block name:  Junction Notation: Junction

Description: This block propagates its input signal at its two outputs. The input signal can be
either time-domain, frequency-domain, or filter coefficients. The Junction block essentialy
allows other blocks to share the same signa or parameters

Pin assignment:

Fin | Description
1 | Input signal
: 2> 2 | Output signal = input signal
>1 3 | Output signd = input signal
3> 4
5
6
Dialog window(s):
-None-

Script use
Name: junction
Example code: <param name =*“3” vadue = “B3-junction(3,1)” >

Equation(s) Implemented :
X(n) = y(n) = z(n)
x(n) = input signal
y(n) = output signd at first output pin
z(n) = output signal at second output pin
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M2.5

Block name: Filter Notation: Filter

Description: This block filters the input signal based on the provided numerator and denominator
coefficients and the standard difference equation. The filter coefficients must be provided using
the Coeff. block. An option is provided to start with zero initia conditions or non-zero initia
conditions.

Pin assignment:

2> Description

Input signal x(n)

Filter coefficients

>1 . 3> Filtered signa y(n)

Feedback and feed-forward coefficients a; and b

o o & w| N[ =

>4

Dialog window(s):

Filter Block § x|

Filkering

Filter Initial Conditions [1C]

™ Filter with non-zera IC

Claze | Help |

|'-.-'-.-'arning: Applet Windaw
(a)Filter dialog window

Script use
Name: filter
Example code: <param name =*“3” vdue = “B3-filter(3,1)">

Equation(s) Implemented :

L M
y(n) =@ bx(n-i)-a ay(n- i)
i=0 i=1
x(n) = input signal
y(n) = output signa
a, = feedback coefficients
b; = feed-forward coefficients
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M2.6

Block name:  Freguency response Notation: Freg-Resp

Description: This block calculates and displays the frequency response of a filter. It canbe
connected to any block that can generate filter coefficients. In its dialog window, the top plot
displays the magnitude in dB or linear scale and the bottom plot shows the phase.

Pin assignment:

Description

Feedback and feed-forward coefficients a; and b

Freq-Fesp

u
TG ENTM NI P

>1

Dialog window(s):

&1 Frequency Response
Name: |f

Frequency Response

Magritude{dE)
104
a

s LN M\J\N\N\NMW
NT TRV

-18 [

(" Linear & {8 Close | Help

Java Applet Window

(a)Frequency Response dial og window

I.IJ

Script use
Name: fregresp
Example code: <param name =*“3” vadue = “B3-fregresp(3,1)”" >

Equation(s) Implemented :
H(e") =—2——
1+g ae ™
i=1
a; = feedback coefficients
b; = feed-forward coefficients
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M2.7

Block name: Plot Notation:

Plot

Description: This block primarily plots the signal at its input in an x-y axis coordinate system. It
can aso display values in text form and calculate some basic signa statistics. The magnitude,
magnitude squared, real part, imaginary part, and phase of the input signal can be examined.

Pin assignment:

>1

Description

Input signal x(n)

Plot

Output signa y(n) = input signa x(n)

v
o| o & w| N[ = 2

Dialog window(s):

IMagn. "I zrale: % linear 1 dB

(U]

ﬂﬂﬂﬂ mﬂﬁﬁ

-1.0ED0

My

1]

100

[T Grid On/0f  Plat; cont. = | A I.-'l'-.uh:u. vI

Graphalues/Stats | Cloze | Help |

Warning: Applet wWindow

Flot tools:

L) Srid

s Graphical zaoming

¢« Manual adjustment of axes

¢« Displaying the signal as continuous

or discrete

dB/linear scale for magnitude plots
and deg./rad for phase plots
Time-domain signals are plotted in
terms of time samples
Frequency-dormain signals are
plotted in terms of radians

(a)Plot dialog window-Graphical
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Xl x|

IAmpIitude v| scale: |Amp|itude vl scale: & linear C dB
mmmeRe Signal Statistics =] Index:  Walue: Index: “alue =

0 44548 A0 24811
Max Value: 18.894 1 98158 A1, 6.581
Min Yalue: 0617 2 4381 A2 10277
Signal Lenagth{samples): 100 3 2.14 a3, 2.943
Mean: B.2749 4, 2303 &4, 12.932
Yariance: 12175 . 9672 458 A 647
Standard Deviation: 34849 (i 4047 486 3.376
Total Energy: 8160.76 T 3128 A7, 3.471
Power: 51 607 L 8 10135 A8, 7.333

9 10.498 549, 4024

10. 18.899 RO 2.4805

;l 11. 10.043 H1. 1.443 ;I
GraphivaluesiStats | Close | Help | | Graphhalues/Stats | Close | Help |
|Ja\-'a Applet Window |Java Applet Windaw

(b)Plot dialog window-Statistics and values

Script use
Name: plot
Example code: <param name =*“3” vdue = “B3-plot(3,1)">

Equation(s) Implemented :
Mean, m, :Na x(n) Variance,s | :W (x(n)- m)
n=1 =1

n

Standard Deviation =s | Total energy = ﬁ X2 (n) Power = 1 5 X2 (n)
n=1 n=1
x(n) =input signa, N = number of samples
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M2.38

Block name: Plot 2 Notation: Plot2

Description: Plots two signds in the same didog window. All signas are plotted in terms of
samples, and any scale changes apply to both graphs. Graphs can be plotted one below the other,
one next to the other or in the same axis. Use the “Graph Position” option to vary the graph
location.

Pin assignment:

Fin | Description
1 | Input signa x(n)
>1 — 3> 2 | Input signa y(n)
f 3 | Output signd z(n) = Input signa x(n)
>2 4> 4 | Output signa g(n) = Input signal y(n)
5
6

Dialog window(s):

Mame: Il: Graph Position: ..
IMagn. vI scale: O linear € dB

1.0ED 1.0ED Posf13.0, 6 32E-1)

NANVANVAN X
MIRVIRVERV \

] tirhe samples 30 i} titme sarples 30

[T Grid [ Same ¥ axis Plot  |cont = Asis IAutn. 'I

Close | Help |

(a)Plot 2 dialog window-Horizontal orientation

Java Applet wWindow
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Script use:

marme: k Graph Position: .

IMagn. vl grale: ™ linear © dB

10ED

NANVANIVA
NIV

1] tithe samples 30
1.0E0
on
-1.0E0 \
il tithe sartples a0

[T Grid [T Same ¥ axis Plot  |cont. | Axis: IAutn. "l

Close | Help |
I..lava Applet Window

(b)Plot 2 dialog window-Vertical orientation

Marme: d Graph Position: -
Amplitude = scale: ® lingar ( dB

10.0ED

di [ sameXaxis Plot [cont -] sxis: [auto. -

Close Help

Java Applet Window

(c)Plot 2 dialog window same axis option

Name: plot2
Example code: <param name =*“3” vdue = “B3-plot2(3,1)">
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M2.9

Block name:  Sound Player Notation: SndPlyr

Description: This block is used for signal playback. Dragging the volume scroll bar to the right
increases the signa volume.

Pin assignment:

Description

Input signal x(n)

frd Phyr

>1 g

ol o1 & wo| || T

Dialog window(s):

Xl
o
-T.0E-1
1] 2192
(o) =mmmmm e WOLLUME --------—-—--- = (high)
Rl o
Jawva Applet Windoww

(a)Sound Plyr dialog window

Script use:
Name: sndplayer
Example code: <param name =“3” value = “B3-sndplayer(3,1)" >
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M2.10

Block name:  Quantizer Notation: Quantizer

Description: This block isused for signal quantization. Uniform or non-uniform quantization can
be selected. For uniform quantization, the amplitude levels are divided into steps of (0.5)", where
n is the number of quantization bits. These discrete levels are used to represent the signal
amplitudes. Non-uniform quantization is achieved by uniformly quantizing a mlaw or A-law
compressed signal. Note that this block can only simulate the effect of quantization on signals or
on filter coefficients.

Pin assignment:

Description

Input signal x(n)

Quantized signal y(n)

>1 2>

of | & w| No| | T

Dialog window(s):

ciuantization (LiniformdMan- uniformio- lawia- 1 and
i |Inifarm Quantization € Kon-Unifarm Quantization

Bumber of Guantization hits IE

Java Applet Window
(2)Quantizer dialog window

Script use:
Name: quant
Example code: <param name = “3” value = “B3-quant (3,1)">

Equation(s) Implemented :
p—law canbestated as, = log@+ njx.) . H=0

ut

logL+m)
A-law canbestated as, - APl ;0=x,=VAand , _1+log AR : A= x,=1
" 1+logA out 1+log A

where, X, and X, are the normalized input and output signal amplitudesand A=1
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