
Contents 
 
1. Introduction 

1.1. Basic Terms 
1.2. Social Significance of Telecommunication 
1.3. History of Telecommunication 
1.4. Structure of the Book 

 
2. Signals 

2.1. Introduction 
2.2. Classification of Signals 
2.3. Deterministic Signals 
2.4. Spectral Decomposition of Signals 

2.4.1. Fourier Series of a Periodic Signal 
2.4.2. Fourier Transform of Absolutely Integrable Signals 

2.5. Stochastic Processes 
2.5.1. Superficial Characterisation of Stochastic Processes 
2.5.2. Stationary Processes 
2.5.3. Ergodic Processes 
2.5.4. Linear Transforms of Stationary Processes 
2.5.5. Physical Meaning of Spectral Density Function 
2.5.6. Relations Between Stochastic Processes 
2.5.7. Operations on Processes 
2.5.8. Characterization of Interprocess Relations 

 
3. Fundamentals of Acoustics 

3.1. Physical Aspects of Sound 
3.2. Physiological Characteristic of the Human Hearing 

 
4. Fundamentals of Photometry and Colorimetry 

4.1. Perceptional, Physical and Psychophysical Features 
4.2. The Human Eye and Vision 
4.3. Thermal Radiation. Photometry 
4.4. Colorimetry 
4.5. The Picture 

4.5.1. Transmission of Moving Pictures 
4.5.2. Transmission of Colour Pictures 

 
5. Sampling. Discrete Source Coding 

5.1. Introduction 
5.2. The Spectrum of Sampled Series 
5.3. Signal Reconstruction from Equidistant Samples 
5.4. Spectral Density of Random Series 
5.5. Quantization Noise 
5.6. Nonlinear Quatization 
 



6. Communication Channels 
6.1. Introduction 
6.2. Analog Channels 

6.2.1. Time-Invariant Linear Distortion 
6.2.2. Echo and Reverberation 
6.2.3. Time-Variant Linear Distortion 
6.2.4. Nonlinear Distortion 
6.2.5. Additive Noise 

6.3. Digital Channels 
 6.3.1  Symbol Series as Information 
 6.3.2. Coding Density 
 6.3.3. Coding of Symbol Series 
 6.3.4. Memoryless Channels 
 6.3.5. Principles of Error-Detection 
 6.3.6. Capacity of Binary Symmetric Channels 

 
7. Error Control Coding 

7.1. Introduction 
7.2. Basic Terms 
7.3. Linear Codes 
7.4. Simple Linear Codes 

7.4.1. Repeat Code 
7.4.2. Single Parity-Check Code 
7.4.3. Two Dimensional Parity-Check Code 
7.4.4. Hamming Code 

7.5. Cyclic Codes 
7.5.1. Basic Terms 
7.5.2. Mathematical Representation of Cyclic Shift 
7.5.3. Basic Theorem of Cyclic Codes 
7.5.4. Cyclic Code Generation 
7.5.5. Cyclic Code Syndrome Calculation 
7.5.6. Résumé 
7.5.7. Practical Example of Cyclic Codes 
7.5.8. Feed-back Shift Register 

 
8. Guided Wave Connections 

8.1. Specification of the Signal Transmission 
8.2. Transmission by TEM Waveguides 

 8.2.1. Duplex Telephone Connection 
 8.2.2. Structure of the TEM Waveguides 
 8.2.3. Transmission Model of TEM Waveguides 
 8.2.4. Amplification of Audio Signals 

8.3. Transmission by Dielectric Waveguides 
 8.3.1. Principle of Dielectric Waveguides 
 8.3.2. Optical Transmitters and Receivers 
 8.3.3. Transmission Model of Dielectric Waveguides 
 8.3.4. Structure of the Dielectric Waveguides 
 



9. Radio Channels 
9.1. Electromagnetic Spectrum, Frequency Bands 
9.2. The Radio Channel 
9.3. Antennas 

 9.3.1. Antenna as a Spatial Filter 
 9.3.2. Directional Characteristics of the Antennas 
 9.3.3. Unidirectional Effect and the Gain 
 9.3.4. Effective Area of the Receiver Antenna 

9.4. Wave Propagation Modes 
 9.4.1. Direct Wave and Free Field Attenuation 
 9.4.2. Refraction 
 9.4.3. Ground Back-Scatter 
 9.4.4. Ground Wave Multipath Propagation 
 9.4.5. Diffraction 
 9.4.6. Surface Wave Propagation 
 9.4.7. Tropospherical Scatter 
 9.4.8. Ionospherical Propagation 

 
10. Noise 

10.1. Thermal noise 
10.2. Noise Characteristics of a Transmission System 
10.3. Noise Figure of Multistage Systems 
10.4. Effective Noise Temperature of Composite Sources 
10.5. Signal to Noise Balance of Radio Communications 
10.6. Quantization Noise 

 
11. Analog Modulation Schemes 

11.1. Introduction 
11.2. Amplitude Modulation (AM) 

11.2.1. Sinewave Modulated AM Signals 
11.2.2. AM Signal Demodulation 

11.3. Angle Modulation 
11.3.1. FM Signal Demodulation 

 
12. Digital Modulation Schemes 

12.1. Introduction 
12.2. Baseband Modulation 

12.2.1. Baseband Pulse Shaping 
12.2.2. The Error Ratio 

12.3. Carrier Modulations 
12.3.1. Structure of the Binary Modulation Systems 
 



13. Channel Allocation 
13.1. Introduction 
13.2. Frequency and Time Division Multiplexing 
13.3. Code Division 
13.4. Dynamic Channel Allocation. Polling Methods. 
13.5. Random Access Time Division Procedures 

13.5.1. Aloha-Type Random Access Procedures 
13.5.2. Carrier Sense Procedures 
13.5.3. Conflict Resolving Algorithms 

 
14. Public Switched Telephone Network 

 
14.1. Introduction 
14.2. Structure of the Telephone Network 
14.2 Telephone Sets 
14.3. Automatic Telephone Exchanges 
14.5. Stored Program Control Exchanges 
14.6. Digital Exchanges 

 
15. Traffic Theory 

15.1. Introduction 
15.2. Terms and Definitions 

15.2.1. Mathematical Model of Telephone Traffic 
15.3. Loss Systems 

15.3.1. Full-Availability Group 
15.3.2. Link Systems 

15.4. Delay Systems 
 
16. Point-to-Point Transmission 

16.1. Introduction 
16.2.General Block Diagrams of Transmission Systems 
16.3. Microwave Transmission Systems 

16.3.1. General Features 
16.3.2. Digital Radio Transmission 
16.3.3. Digital Radio Relays 
16.3.4. Digital Satellite Communications 
16.3.5. Analog Radio-Relay Systems 

16.4. Light-Wave Communication Systems 
16.4.1. Intensity Modulated Optical Transmission 
16.4.2. Coherent Optical Transmission 

 



17. Mobile Communications 
17.1. Main Features 

17.1.1. Regulations of Mobile Services 
17.1.2. Structure and Operation of Terrestrial Stations 
17.1.3. The Mobile Radio Channel 

17.2. Private Systems 
17.3. Public Mobile Telecommunications 

17.3.1. Specific Features and Devices 
17.3.2. Pan-European Mobile Telecommunication System 

17.4. Possible Trends of the Development 
 
18.   Integrated Services Data Network 

18.1. Introduction 
18.2. The ISDN Concept 
18.3. Basic Rate Access 

18.3.1. Access Delay 
18.4. Primary Rate Access 
18.5. Clock Synchronization, PDH and SDH Systems 

 
19. Radio Broadcasting 

19.1. Introduction 
19.2. AM Broadcasting 

19.2.1. Basic Parameters 
19.2.2. AM Transmitters 
19.2.3. Basic Principles of AM Signal Reception 
19.2.4. AM Receivers 

19.3. FM Broadcasting 
19.3.1. Basic Parameters 
19.3.2. FM Transmitters 
19.3.3. FM Receivers 

19.4. Stereo Broadcasting 
19.4.1 FM Stereo Broadcasting 

19.5. Digital Broadcasting 
 
20. Television Broadcasting 

20.1. Structure of TV Pictures 
20.2. Monochrome Video Signal 
20.3. Colour TV Pictures 
20.4. Proper Reproduction of Colours 
20.5. Analog Color-TV Systems 

20.5.1. The NTSC System 
20.5.2. The SECAM System 
20.5.3. The PAL System 
20.5.4. The MAC System 

20.6. Digital TV Systems 


