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Outline
•Introduction to Modern Communications Systems
•Sampling and Pulse Modulation
•Pulse Code Modulation 
•Digital Communications Line Codes and Pulse Shaping
•Digital Carrier Modulation
•M-ary Digital Carrier Modulation
•Error Detection and Correction
•Radar systems and CDMA techniques
•Radar systems and CDMA techniques II
•Line Coding for Digital Communication



Objectives 

◦ The main objectives of this course:

◦  • To Introduce the basic types and principles of communication systems. 

◦ •To understand the theory and applications of communication systems.

◦  •To give students Introduction to Modern Communications Systems

• Sampling and Pulse Modulation

• Pulse Code Modulation 

• Line Coding for Digital Communication

• Digital Communications Line Codes and Pulse Shaping

• Digital Carrier Modulation

• M-ary Digital Carrier Modulation

• Error Detection and Correction

• Radar systems and CDMA techniques

• Radar systems and CDMA techniques II

◦ .



Lecture 1: Course Introduction



Today’s Topics

 -  Course Information and Policies 

- Course Syllabus 

- Digital Communication Systems Today

- Examples of Communication Systems

 - Design Challenges



Course Information 

Instructor: Prof. Dr. Qaysar Salih Mahdi 

Professor in Communication Engineering & Radar Engineering 

Office hours: Tuesday  3-5 . 

Grading: 

Attendance 

Participation 

HW %, 

Quizzes 

Midterm Exam %,

 Final Exam  40% 



Course Outline

◦ Modern communications systems

◦  Focus on transport layer. 

◦ How do you encode information on a carrier? 

◦ Finding your way around the RF spectrum 

◦ Analog Systems 

◦ Digital systems 

◦  Sampling and Quantization 

◦  Pulse code modulation (PCM) 

◦  Digital modulation (PAM, ASK, FSK, PSK, QPSK, and QAM) 

◦  Line Coding and ISI I SNR and performance



Early Communication Systems 

 Telegraph 

 1830, Joseph Henry 

 1832, Pavel Schilling 

1837, Samuel B. Morese, Morse code 

 1844, What Hath God Wrought 

 Telephone 

 1876, Alexander G. Bell (“Watson come here; I need you.”)  1888, Strowger stepper switch 

 1915, US transcontinental service (requires amplifiers) 

Wireless telegraphy 

 1895, Jagadish Chandra Bose builds radio transmitter 

 1896, Marconi patents radio telegraphy 

 1901, Marconi, first transatlantic transmission 

 Radio 

 1906, Reginald Fessendend, first broadcast 



Communication Systems Today

 Public Switched Telephone Network (PSTN) for voice,

 fax, modem 

 Radio and TV broadcasting 

Citizens’ band radio; ham short-wave radio 

Computer networks (LANs, WANs, and the Internet) 

Satellite systems (pagers, voice/data, movie broadcasts) 

Cable television (CATV) for video and data 

Cellular phones 

Bluetooth 

GPS 

 Many others..
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