Section M3: Basic blocks

These blocks appear at the top of the smulation area

Table of blocks

Block notation Description

Parameters List Lists the input parameter values

SNR Calculates the signal-to-noise ratio between two signals
Statistics Calculates signal statistics of the input signal

Window Windows atime-domain signal

Mixer Adds/subtractstwo signas

D-Sampling Down-samples asigna

U-Sampling Up-samples asignal

Convolution Performs convolution of two input signals

Farameters List Statistics D-Sampling i U-Sampling



M3.1

Block name:

Parameters lis

Notation:

List

Description: Thisblock tabulates the signal values applied at its input in atext box. No action is
taken on the signals that are passed directly to the outputs. Typical signd types alowed are: filter
coefficients, time domain, and frequency domain signaks.

Pin assignment:

>1

List

>2

Description

Input signdl, x(n)

Filter coefficients

Output coefficients

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

v
TG ENTM NI P

Dialog window(s):

Script use

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

Parameters Display

Input signal

Coeffllen)= |9
Sigilen)=  |256

X]

B-Coefficients :

b0} = 1.0

b[1] = -0.89999
b[2] = 0.0747
b[3] = -0.42643
bl4] = 0.61349
b[g] = -0.01214
b[E] = -0.04563
b[7] = -0.38561
b[g] = 0.27917

A-Coeflicients

Close | Help

Java Applet Window

Eas

(a)List dialog window
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M3.2

Block name:

Signakto-noise ratio Notation: SNR

Description: This block calculates the signakto-noise ratio (SNR) vaue in ‘dB’ between two
sgnas. The reference signal is given as input to the upper input pin.

Pin assignment:

An | Description
1 | Reference signal
>1 2 | Processed signal
LSHE 3
>2 4
5
6
Dialog window(s):
Signal to Noise Ratio (SNR) E3
Name: |p
£5%(n)
SNR = 10log
Z[s(n)-s'(n)F

Script use
Name: sr

s(n) - reference signal
s(n) - processed signal

Help | Close

Java Applet Window

(a)SNR dialog window

Example code: <param name =*“3” vaue =“B3-snr(3,1)">
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M3.3

Block name: Statistics Notation: Statistics

Description: This block computes the first-order statistics of the input signal i.e. the mean, the
variance, and the standard deviation. The mean is calculated as the sum of the individual samples
of the input, divided by the number of samples. The variance is a measure of the deviation from
the mean. Standard deviation is the square root of the variance.

Pin assignment:

Description

Input signal

Btatictice

>1 b

o o & w| N[ =

Dialog window(s):

Mame: a

7

Mean: 0.0618
Yariance: 1.32183

Std.Dev.: 1.14871

Help | Close

Java Applet Window
(a)Satistics dialog window

L qs

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

Equation(s) Implemented :

N N
Mean: m, :%é x(n), Variance's ? :%é_ (x(n)- m,)? , Standard deviation=s,
n=1 n=1

x(n) = input signd of length N
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M3.4

Block name:  Window Notation: Window

Description: This block performs a windowing operation on the input signal The available
window functions are: Hamming, Hanning, rectangular, Bartlett, Blackman, and Kaiser. The
maximum window length is 256 samples.

Pin assignment:

Description
Input signal, x(n)
: Windowed signal, y(n)
>1 Rt 2>

o| o & w| N[ = 2

Dialog window(s):

window x|

Wfindo

Harnming [L=40]

L L2 L4 L

Samples

Tupe: IHamming vI Length: 40
Beta [Kaiser: 2.0

Cloze | |lpdate | Help |

Wiarning: Applet Window ;
(a)Windowdialog window

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

Equation(s) Implemented :
y(n) =w(n)x(n)
x(n) = input signal
w(n) = windowing function
y(n) = windowed signal
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M3.5

Block name:  Mixer (or Adder) Notation: Mixer

Description: Adds or subtracts two signals

Pin assignment:

An | Description
1 | Input signal x;(n)
>1 — 2 | Input signa x,(n)
+i+ 3> 3 | Output signa y(n)
>2 4
5
6

Dialog window(s):

Micer

Upper lnpute . 55
[T L] =t
pet Input:
e 2

awer [FApuaL;
put—

Cloze | |Ipdate | Help |

|'-.-'u'arnin-;|: Applet Window
(a)Mixer dialog window

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

Equation(s) Implemented :
y(n) =x,(n)  x;,(n)
X;(n) = input signala pin 1
X2(n) = input signal & pin 2
y(n) = output signal
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M3.6

Block name:  Down-sampling Notation: D-Sampling

Description: Down-samples the input signa by an integer factor M

Pin assignment:

Description

Input signal

Down-sampled signal

>1 IJ, 2>

ol o1l & wl | | T

Dialog window(s):

Down - Sampling x|

Drawr Sampling

Ciown Sampling Rate (1-10): |1

Cloze | lpdate I Help I

|Warning: Applet Window
(a)D-Sampling dialog window

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

Equation(s) Implemented :
y(n) = x(nM)
x(n) = input signa
y(n) = output signa
M = down-sampling factor
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M3.7

Block name:  Up-sampling Notation: U-Sampling

Description: Up-samples the input signal by an integer factor L. L is allowed to take values from
1to 10.

Pin assignment:

Description

Input signal

Up-sampled signa

>1 1T 2>

ol o1 & wl nof | Z

Dialog window(s):

Up - Ssampling El

IIp 5 ampling

Up Sampling Rate [1-10]: |2

|'-.-'-.-'arnin|;|: Applet Window
(a)U-Sampling dialog window

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

Equation(s) Implemented :
y(n) = x(n/L)
x(n) = input signal
y(n) = output signal
L = up-sampling factor
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M3.8

Block name: Convolution Notation: Convolution

Description: This block performs a convolution operation between itsinput signals.

Pin assignment:

RFin | Description

1 | Input signa x1(n)
>1 — 2 | Input signa x2(n)

o 3>| [3 [Convolvedsigna y(n)

>2 4

5

6

Dialog window(s):
-None-

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

Equation(s) Implemented :

V) =X (M * %), V(M =& %(m)x(n-m)
x1(n) = input signa ]
x2(n) = input signa
y(n) = convolved signal
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