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What is Signal Processing?

ProcessingSignal in Signal out

Operation, Transformation

(Analog or Digital) (Analog or Digital)

• Example of Signals:

• Analog: Speech, Music, Photos, Video, Radar, Sonar, …

• Discrete-domain/Digital: 

• digitized speech, digitized music, digitized images, 
digitized video, digitized radar and sonar signals,…

• stock market data, daily max temperature data, ...
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Digital Signal Processing and ADC

• But what about analog signals? 

Digital ProcessingDigital Signal in Digital Signal out

Operation, Transformation performed

on digital signals (using a computer or 

other special-purpose digital hardware)

Analog Signal

in

Analog-to-
Digital (A/D)
Conversion

Digital Processing
Digital-to-
Analog (D/A)
Conversion
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General System- EW Environment

رادار
شنود

جمینگ
مخابرات

سنسور های مختلف

تصویر برداری–رهگیر –جستجو : رادار

:رادار جستجو

فیلتر فشرده سازی 
پردازش داپلر

آشکارسازی
رهگیری حین اسکن

نمونه هایی از سیستم های مورد بحث
در پردازش سیگنال

آشکارسازی و تعیین فاصله و سرعت اهداف
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Communications System Block Diagram
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General System- Phased Array Radar
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Example- Radar System
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Example- Radar Basics
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Radar Basics 
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سیگنال ارسالی 
از فرستنده رادار

سیگنال دریافتی از 
هدف در گیرنده رادار

زمان رفت و برگشت پالس
فاصله هدف از رادار

Quadratureمولفه 

In-phaseمولفه 
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Radar Basics 
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Radar Basics 
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دامنه سیگنال دریافتی از هدف
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Surveillance and Fire Control Radars
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Airborne Radars
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Instrumentation Radars
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Civil Radars
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Civil Radars
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Radars in Iran-Hawk
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Radars in Iran-Nebo
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Signal Processing Topics 
Audio and Acoustic Signal Processing Quantum Signal Processing

Biomedical Signal and Image Processing Remote Sensing and Signal Processing

Compressive Sensing, Sampling, and 
Dictionary Learning

Sensor Array & Multichannel Signal 
Processing

Design and Implementation of Signal 
Processing

Signal Processing for Big Data

Financial Signal Processing Spoken language processing

Graph Theory and Signal Processing Signal Processing for Communication and 
Networking

Image, Video and Multidimensional Signal Processing for Cyber Security

Industrial Signal Processing Signal Processing for Education

Information Forensics and Security Signal Processing for Smart Systems

Internet of Things & RFID Signal Processing Implementation

Machine Learning for Signal Processing Signal Processing Theory and Methods

Multimedia Signal Processing Speech Processing
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Signal Processing Topics 
•  Audio and acoustic signal processing

• Speech and language processing

• Image and video processing

• Multimedia signal processing

• Signal processing theory and methods

• Sensor array and multichannel signal processing

• Signal processing for communications

• Radar and sonar signal processing

• Signal processing over graphs and networks

• Nonlinear signal processing

• Statistical signal processing

• Compressed sensing and sparse modelling

• Optimization methods

• Machine learning

• Bio-medical image and signal processing

• Signal processing for computer vision and robotics

• Computational imaging / spectral imaging

• Information forensics and security

• Signal processing for power systems

• Signal processing for education

• Bioinformatics and genomics

• Signal processing for big data

• Signal processing for the internet of things

• Design/implementation of signal processing systems
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Signal Processing Topics 
•Adaptive beamforming

•Array processing for biomedical applications

•Array processing for communications

•Big data

•Blind source separation and channel identification

•Computational and optimization techniques

•Compressive sensing and sparsity-based signal 
processing

•Detection and estimation

•Direction-of-arrival estimation

•Distributed and adaptive signal processing

•Intelligent systems and knowledge-based signal 
processing

•Microphone and loudspeaker array applications

•MIMO radar

•Multi-antenna systems: multiuser MIMO, massive 
MIMO and space-time coding

•Multi-channel imaging and hyperspectral 
processing

•Multi-sensor processing for smart grid and energy

•Non-Gaussian, nonlinear, and non-stationary models

•Optimization techniques

•Performance evaluations with experimental data

•Radar and sonar array processing

•Sensor networks

•Source Localization, classification and tracking

•Synthetic aperture techniques

•Space-time adaptive processing

•Statistical modelling for sensor arrays

•Tensor signal processing

•Waveform diverse sensors and systems
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Related Courses
•Advanced DSP

•Statistical Signal Processing

•Adaptive Filters

•Blind Source Separation and Sparsity-aware Signal Processing

•Detection and Estimation

•Spectrum Estimation

•Radar Systems, Phased-Array and MIMO Radar

•Array Processing, Direction Finding, Interference Nulling
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DSP Implementation Hardware
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Programming Languages for Signal Processing 
Course (Algorithm Design)

MATLAB
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python --version

Python 2.7 and 3.5.

Basic data types:   

Numbers, Booleans, Strings

Containers:

Lists [,,] 
Dictionaries {‘’:’’,’’:’’} 
Sets  {'', ‘’} 
Tuples (‘’,’’)   Slicing, Loops

Functions

Classes

Libraries Numpy

Anaconda    Pip   conda

SciPy

Matplotlib

https://download.qt.io/archive/qt/5.12/5.12.1/

Libraries

Basic data types:   

Containers:  QVector , …

Classes

https://www.mathworks.com

Basic data types:   

Toolbox
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Getting Started With Python Using Anaconda
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Getting Started With Python Using Anaconda
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Getting Started With Python Using Anaconda
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Getting Started With Python Using Anaconda
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Getting Started With Python Using Anaconda
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Getting Started With Python Using Anaconda

Run:  Shift+Enter
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Getting Started With Python Using Anaconda
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First Program

>>> print('Hello world!')

Hello world!

Simple Operations

>>> 2 * (3 + 4)

14

>>> 10 / 2

5.0

>>> -7

-7

>>> (-7 + 2) * (-4)

20

>>> 11 / 0

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero
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Floats

>>> 3/4

0.75

>>> 9.8765000

9.8765

Exponentiation

>>> 8 / 2

4.0

>>> 6 * 7.0

42.0

>>> 4 + 1.65

5.65

>>> 2**5
32
>>> 9 ** (1/2)
3.0

Quotient & Remainder

>>> 20 // 6
3
>>> 1.25 % 0.5
0.25
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Strings

>>> "Python is fun!"

'Python is fun!'

>>> 'Always look on the bright side of life'

'Always look on the bright side of life'

>>> 'Brian\'s mother: He\'s not the Messiah. He\'s a very naughty 

boy!'

'Brian's mother: He's not the Messiah. He's a very naughty boy!'

>>> "Spam" + 'eggs'

'Spameggs'

>>> "2" + "2"

'22'

>>> 1 + '2' + 3 + '4'

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: unsupported operand type(s) for
+: 'int' and 'str'

>>> print("spam" * 3)
spamspamspam

>>> 4 * '2'
'2222'
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Input

>>> input("Enter something please: ")
Enter something please: This is what\nthe user enters!

'This is what\\nthe user enters!'

Type Conversion

>>> "2" + "3"

'23'

>>> int("2") + int("3")

5

>>> float(input("Enter a number: ")) + float(input("Enter 

another number: "))

Enter a number: 40

Enter another number: 2

42.0
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Variables

>>> x = 7

>>> print(x)

7

>>> print(x + 3)

10

>>> print(x)

7

>>> x = 123.456

>>> print(x)

123.456

>>> x = "This is a string"

>>> print(x + "!")

This is a string!

>>> this_is_a_normal_name = 7

>>> 123abc = 7

SyntaxError: invalid syntax

>>> spaces are not allowed

SyntaxError: invalid syntax

>>> foo = "a string"

>>> foo

'a string'

>>> bar

NameError: name 'bar' is not defined

>>> del foo

>>> foo

NameError: name 'foo' is not defined
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Variables

>>> foo = input("Enter a number: ")

Enter a number: 7

>>> print(foo)

7

In-Place Operators

>>> x = 2

>>> print(x)

2

>>> x += 3

>>> print(x)

5

>>> x = "spam"

>>> print(x)

spam

>>> x += "eggs"

>>> print(x)

spameggs
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Comparisons: Booleans

>>> my_boolean = True

>>> my_boolean

True

>>> 2 == 3

False

>>> "hello" == "hello"

True

>>> 1 != 1

False

>>> "eleven" != "seven"

True

>>> 2 != 10

True

>>> 7 > 5

True

>>> 10 < 10

False

>>> 7 <= 8

True

>>> 9 >= 9.0

True
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if Statements

if 10 > 5:
print("10 greater than 5")

num = 12
if num > 5:

print("Bigger than 5")
if num <=47:

print("Between 5 and 47")

x = 4
if x == 5:

print("Yes")
else:

print("No")

num = 7
if num == 5:

print("Number is 5")
else: 

if num == 11:
print("Number is 11")

else:
if num == 7:

print("Number is 7")
else: 

print("Number isn't 5, 11 or 7")

num = 7
if num == 5:

print("Number is 5")
elif num == 11:

print("Number is 11")
elif num == 7:

print("Number is 7")
else:

print("Number isn't 5, 11 or 7")
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Boolean Logic

>>> 1 == 1 and 2 == 2

True

>>> 1 == 1 and 2 == 3

False

>>> 1 != 1 and 2 == 2

False

>>> 2 < 1 and 3 > 6

False

>>> 1 == 1 or 2 == 2

True

>>> 1 == 1 or 2 == 3

True

>>> 1 != 1 or 2 == 2

True

>>> 2 < 1 or 3 > 6

False

>>> not 1 == 1

False

>>> not 1 > 7

True
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Operator Precedence

>>> False == False or True

True

>>> False == (False or True)

False

>>> (False == False) or True

True
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while Loops

i = 1
while i <=5:

print(i)
i = i + 1

print("Finished!")

>>>
1
2
3
4
5
Finished!
>>>i = 0

while True:
i = i +1
if i == 2:

print("Skipping 2")
continue

if i == 5:
print("Breaking")
break

print(i)

print("Finished")
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Lists

words = ["Hello", "world", "!"]

print(words[0])

print(words[1])

print(words[2])

empty_list = []

print(empty_list)

number = 3

things = ["string", 0, [1, 2, number], 4.56]

print(things[1])

print(things[2])

print(things[2][2])

str = "Hello world!"

print(str[6])

nums = [7, 7, 7, 7, 7]

nums[2] = 5

nums = [1, 2, 3]

print(nums + [4, 5, 6])

print(nums * 3)

[1, 2, 3, 4, 5, 6]

[1, 2, 3, 1, 2, 3, 1, 2, 3]
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Lists

words = ["spam", "egg", "spam", "sausage"]

print("spam" in words)

print("egg" in words)

print("tomato" in words)

nums = [1, 2, 3]

print(not 4 in nums)

print(4 not in nums)

print(not 3 in nums)

print(3 not in nums)

True

True

False

False

nums = [1, 2, 3]

nums.append(4)

nums = [1, 3, 5, 2, 4]

print(len(nums))

words = ["Python", "fun"]

index = 1

words.insert(index, "is")

letters = ['p', 'q', 'r', 's', 'p', 'u']

print(letters.index('r'))

print(letters.index('p'))

print(letters.index('z'))
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Range

numbers = list(range(10))

print(numbers) [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

numbers = list(range(3, 8))

print(numbers)

print(range(20) == range(0, 20))

[3, 4, 5, 6, 7]

True

numbers = list(range(5, 20, 2))

print(numbers)

[5, 7, 9, 11, 13, 15, 17, 19]
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Loops

words = ["hello", "world", "spam", "eggs"]

counter = 0

max_index = len(words) - 1

while counter <= max_index:

word = words[counter]

print(word + "!")

counter = counter + 1 

words = ["hello", "world", "spam", "eggs"]

for word in words:

print(word + "!")

for i in range(5):

print("hello!")
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Functions

def my_func():
print("spam")
print("spam")
print("spam")

my_func()

def print_with_exclamation(word):
print(word + "!")

def print_sum_twice(x, y):
print(x + y)
print(x + y)

def function(variable):
variable += 1
print(variable)

function(7)
print(variable)

def max(x, y):
if x >=y:

return x
else:

return y

print(max(4, 7))
z = max(8, 5)
print(z)

def add_numbers(x, y):
total = x + y
return total
print("This won't be printed")

print(add_numbers(4, 5))
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Functions

def multiply(x, y):
return x * y

a = 4
b = 7
operation = multiply
print(operation(a, b))

def add(x, y):
return x + y

def do_twice(func, x, y):
return func(func(x, y), func(x, y))

a = 5
b = 10

print(do_twice(add, a, b))
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Modules

import random

for i in range(5):
value = random.randint(1, 6)
print(value)

from math import pi

print(pi)

from math import pi, sqrtfrom math import sqrt as square_root
print(square_root(100))
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Files

myfile = open("filename.txt")

# write mode
open("filename.txt", "w")

# read mode
open("filename.txt", "r")
open("filename.txt")

# binary write mode
open("filename.txt", "wb")

file = open("filename.txt", "w")
# do stuff to the file
file.close() 52
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Files

myfile = open("filename.txt")

# write mode
open("filename.txt", "w")

# read mode
open("filename.txt", "r")
open("filename.txt")

# binary write mode
open("filename.txt", "wb")

file = open("filename.txt", "w")
# do stuff to the file
file.close()

file = open("filename.txt", "r")
cont = file.read()
print(cont)
file.close()

file = open("filename.txt", "r")
print(file.read(16))
print(file.read(4))
print(file.read(4))
print(file.read())
file.close()

file = open("filename.txt", "r")
print(file.readlines())
file.close()

file = open("filename.txt", "r")
for line in file:

print(line)
file.close()
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Files

file = open("newfile.txt", "w")

file.write("This has been written to a file")

file.close()

file = open("newfile.txt", "r")

print(file.read())

file.close()

msg = "Hello world!"

file = open("newfile.txt", "w")

amount_written = file.write(msg)

print(amount_written)

file.close()

with open("filename.txt") as f:
print(f.read())
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None

>>> None == None
True
>>> None
>>> print(None)
None

def some_func():
print("Hi!")

var = some_func()
print(var)

Hi!
None

Dictionaries

ages = {"Dave": 24, "Mary": 42, "John": 58}
print(ages["Dave"])
print(ages["Mary"])

primary = {
"red": [255, 0, 0], 
"green": [0, 255, 0], 
"blue": [0, 0, 255], 

}

print(primary["red"])
print(primary["yellow"])
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Dictionaries

squares = {1: 1, 2: 4, 3: "error", 4: 16,}
squares[8] = 64
squares[3] = 9
print(squares)

{8: 64, 1: 1, 2: 4, 3: 9, 4: 16}

pairs = {1: "apple",
"orange": [2, 3, 4], 
True: False, 
None: "True",

}

print(pairs.get("orange"))
print(pairs.get(7))
print(pairs.get(12345, "not in dictionary"))

[2, 3, 4]
None
not in dictionary
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Tuples

words = ("spam", "eggs", "sausages",)

my_tuple = "one", "two", "three"

List Slices

squares = [0, 1, 4, 9, 16, 25, 36, 49, 64, 81]
print(squares[2:6])
print(squares[3:8])
print(squares[0:1])

[4, 9, 16, 25]
[9, 16, 25, 36, 49]
[0]

squares = [0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

print(squares[:7])

print(squares[7:])

[0, 1, 4, 9, 16, 25, 36]
[49, 64, 81]
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List Slices

squares = [0, 1, 4, 9, 16, 25, 36, 49, 64, 81]
print(squares[::2])
print(squares[2:8:3])

[0, 4, 16, 36, 64]
[4, 25]

squares = [0, 1, 4, 9, 16, 25, 36, 49, 64, 81]
print(squares[1:-1]) [1, 4, 9, 16, 25, 36, 49, 64]

List Comprehensions

cubes = [i**3 for i in range(5)] [0, 1, 8, 27, 64]

evens=[i**2 for i in range(10) if i**2 % 2 == 0] [0, 4, 16, 36, 64]

58

DSP 2019, Arak University of Tech., Moein Ahmadi



String Formatting

nums = [4, 5, 6]
msg = "Numbers: {0} {1} {2}". format(nums[0], nums[1], 
nums[2])
print(msg) Numbers: 4 5 6

a = "{x}, {y}".format(x=5, y=12)
print(a) 5, 12

59

DSP 2019, Arak University of Tech., Moein Ahmadi



String Functions print(", ".join(["spam", "eggs", "ham"]))
#prints "spam, eggs, ham"

print("Hello ME".replace("ME", "world"))
#prints "Hello world"

print("This is a sentence.".startswith("This"))
# prints "True"

print("This is a sentence.".endswith("sentence."))
# prints "True"

print("This is a sentence.".upper())
# prints "THIS IS A SENTENCE."

print("AN ALL CAPS SENTENCE".lower())
#prints "an all caps sentence"

print("spam, eggs, ham".split(", "))
#prints "['spam', 'eggs', 'ham']" 60
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object-oriented programming (OOP)

61
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Classes



object-oriented programming (OOP)
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Classes
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Classes

Inheritance



Previous exposure 

• linear system theory for continuous-time signals and systems 
including Fourier and Laplace Transforms 
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Class Review

MIT DSP Course65

DSP 2019, Arak University of Tech., Moein Ahmadi



Class Review
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Class Review
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Class Review
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Class Review

69

DSP 2019, Arak University of Tech., Moein Ahmadi



Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Class Review
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Optimization
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Convex Optimization
Convex.jl , cvx, cvxpy, cvxr



Julia Programming Language for Optimization
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Julia Programming Language for Optimization
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Import Pkg

Pkg.add(“IJulia”)

Import Pkg

Pkg.add(“SCS”)

Pkg.add(“Convex”)

using Convex

x=Variable()

p=minimize(x,x>=0)

solve(!p)



Julia Programming Language for Optimization
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Julia Programming Language for Optimization
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Julia Programming Language for Optimization
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ADC
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ADC
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Input Pins

ADC Built-into
MC9S12C32



ADC
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ADC Sampling Rate         (500MHz)

ADC Quantization Bits     (12 bit)



ADC Quantization Noise 
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ADC Quantization Noise 
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ADC Quantization Noise 
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ADC Quantization SNR (N Bit) 
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ADC Quantization SNR (N Bit) 

199

DSP 2019, Arak University of Tech., Moein Ahmadi



ADC Quantization SNR (N Bit) 
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• N = 2     SNR = 13.8 dB

• N = 3     SNR = 19.8 dB

• N = 6     SNR = 37.9 dB

• N = 8     SNR = 49.9 dB

• N = 10     SNR = 61.96 dB

• N = 12     SNR = 74 dB

• N = 14     SNR = 86 dB

• N = 16     SNR = 98 dB



ADC
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ADC in SUMMeR (Sub-Nyquist colocated MiMo Radar)
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ADC
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ADC
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Noise
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Noise
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Noise
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Thermal Noise
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Thermal Noise
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System Noise
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Moving Average Filter
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Python Numpy
& MATLAB
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Extra 
Programming 

Skills
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DSP+Python UI 
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from PyQt5.QtWidgets import 
QApplication,QWidget,QPushButton,QLineEdit,QSlider,QComboBox,QVBoxLayout,QHBoxLayout,QLabel
from PyQt5.QtCore import *
import matplotlib.pyplot as plt
import math
def sliderslot(value):

dspLineEdit.setText(str(-(value+1))+","+str(value+1))
def pbslot():

case = dspCombo.currentIndex()
Limits = dspLineEdit.text().split(",")
if len(Limits)!=2:

return
N1 = int(Limits[0])
N2 = int(Limits[1])
a  = float(dspLineEdita.text())
nv = range(N1,N2+1)
if case==0:

plt.stem(nv,[a**n for n in nv])
elif case==1:

plt.stem(nv,[math.cos(a*n) for n in nv])
elif case==2:

nv = range(0,300)
plt.stem(nv,[math.cos(.01*n+.001*n*n) for n in nv])
plt.show()
plt.plot(nv,[math.cos(.01*n+.001*n*n) for n in nv])

plt.show()

app = QApplication([])
frame = QWidget()
frame.setGeometry(100,100,800,400)
frame.setWindowTitle("DSP 2019, ArakUT")
pb = QPushButton("Go",frame)
dspSlider = QSlider(Qt.Horizontal,frame)
dspSlider.valueChanged.connect(sliderslot)

pb.clicked.connect(pbslot)
dspLineEdit=QLineEdit("-1,1",frame)
dspLineEdita=QLineEdit("0.5",frame)
dspCombo = QComboBox(frame)
dspCombo.addItem("x(n)=a^n")
dspCombo.addItem("x(n)=cos(w*n)")
dspCombo.addItem("LFM Radar waveform x(n)=cos(w1*n+B*n^2)")
mainLayout = QVBoxLayout(frame)
mainLayout.addStretch(1)
mainLayout.addWidget(dspCombo)
mainLayout.addWidget(QLabel("N Limit"))
mainLayout.addWidget(dspSlider)
mainLayout.addWidget(dspLineEdit)
mainLayout.addWidget(QLabel("a  or  w"))
mainLayout.addWidget(dspLineEdita)
mainLayout.addWidget(pb)
mainLayout.addStretch(1)
frame.show()
app.exec_()



TCP Connection in Python and C++
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TCP Connection in Python and C++
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Comments
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C++
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C++ is a general-purpose programming language.

C++ is used to create computer programs. Anything from art applications, music players and 

even video games!

#include <iostream>
using namespace std;

int main()
{

cout << "Hello world!";
return 0;

}

int myVariable = 10; 

int mark = 90;

if (mark < 50) {

cout << "You failed." << endl;

}

else {

cout << "You passed." << endl;

}
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110 msec 3 msec
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Python for DSP
Numpy
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Basic data types:   

Numbers, Booleans, Strings

Booleans: Python implements all of the usual operators for Boolean 

logic, but uses English words rather than symbols (&&, ||, etc.):
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Basic data types:   

Numbers, Booleans, Strings
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Containers: List, Dictionary, Set, Tuple

List
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Containers: List, Dictionary, Set, Tuple

List
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Containers: List, Dictionary, Set, Tuple

Dictionary
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Containers: List, Dictionary, Set, Tuple

Set
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Containers: List, Dictionary, Set, Tuple

Tuple
tuple is in many ways similar to a list; one of the most important differences is that 
tuples can be used as keys in dictionaries and as elements of sets, while lists cannot.
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Functions
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Classes
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libraries Numpy SciPy Matplotlib

Numpy Arrays
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libraries Numpy SciPy Matplotlib

Numpy Array indexing
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libraries Numpy SciPy Matplotlib

Numpy Array indexing
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libraries Numpy SciPy Matplotlib

Numpy Array indexing
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libraries Numpy SciPy Matplotlib

Numpy Datatypes

245

DSP 2019, Arak University of Tech., Moein Ahmadi



libraries Numpy SciPy Matplotlib

Numpy Array math
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libraries Numpy SciPy Matplotlib

Numpy Array math
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libraries Numpy SciPy Matplotlib

Numpy Broadcasting
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libraries Numpy SciPy Matplotlib

Numpy Broadcasting
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libraries Numpy SciPy Matplotlib

Numpy Broadcasting
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libraries Numpy SciPy Matplotlib

SciPy
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libraries Numpy SciPy Matplotlib

Matplotlib
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libraries Numpy SciPy Matplotlib

Matplotlib
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libraries Numpy SciPy Matplotlib

Matplotlib
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Random Variables
& PDF
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Linear Algebra for 
Signal Processing
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A Good Notation For Vectors & Matrices
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In Array Processing
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Derivatives in Optimization
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Derivatives in Optimization
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Derivatives in Optimization



266

DSP 2019, Arak University of Tech., Moein Ahmadi



267

DSP 2019, Arak University of Tech., Moein Ahmadi



268

DSP 2019, Arak University of Tech., Moein Ahmadi



269

DSP 2019, Arak University of Tech., Moein Ahmadi



270

DSP 2019, Arak University of Tech., Moein Ahmadi



271

DSP 2019, Arak University of Tech., Moein Ahmadi



272

DSP 2019, Arak University of Tech., Moein Ahmadi



273

DSP 2019, Arak University of Tech., Moein Ahmadi



274

DSP 2019, Arak University of Tech., Moein Ahmadi



275

DSP 2019, Arak University of Tech., Moein Ahmadi



276

DSP 2019, Arak University of Tech., Moein Ahmadi



277

DSP 2019, Arak University of Tech., Moein Ahmadi



278

DSP 2019, Arak University of Tech., Moein Ahmadi



279

DSP 2019, Arak University of Tech., Moein Ahmadi



280

DSP 2019, Arak University of Tech., Moein Ahmadi



281

DSP 2019, Arak University of Tech., Moein Ahmadi



282

DSP 2019, Arak University of Tech., Moein Ahmadi

Covariance Matrix of Phased Array Radar Signal

In Statistical Signal Processing
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Equivalent Statements:
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