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Certificate in Wireless Communication Engineering

Digital Communication Systems

Digital Communication Systems are the backbone of modern wireless communication technology.
Understanding key terms and vocabulary in this field is essential for Wireless Communication Engineers to
design, analyze, and optimize wireless networks effectively. Below are some of the key terms and concepts
in Digital Communication Systems:

1. Signal:
A signal is a physical quantity that varies with time, space, or any other independent variable. In the context
of digital communication systems, signals represent information that is transmitted from one point to
another.

2. Analog Signal:
Analog signals are continuous signals that can take any value within a range. These signals are represented
by a continuous waveform and are used in traditional communication systems.

3. Digital Signal:
Digital signals are discrete signals that can only take on specific values. These signals are represented by a
sequence of binary numbers (0s and 1s) and are used in digital communication systems.

4. Modulation:
Modulation is the process of varying one or more properties of a high-frequency carrier signal in
accordance with the information signal. This process is essential for transmitting digital information over
analog channels.

5. Demodulation:
Demodulation is the process of extracting the original information signal from a modulated carrier signal at
the receiver end. It is the reverse process of modulation.

6. Bandwidth:
Bandwidth refers to the range of frequencies over which a signal is transmitted. In digital communication
systems, bandwidth determines the data rate or speed at which information can be transmitted.

7. Noise:
Noise is any unwanted interference that distorts or degrades the quality of a signal during transmission. It
can come from various sources such as electronic devices, atmospheric conditions, or other wireless signals.

8. Channel:
A channel is the medium through which a signal is transmitted from the sender to the receiver. In wireless
communication, the channel can be air, cables, or optical fibers.

9. Multiplexing:
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Multiplexing is the process of combining multiple signals into a single signal for transmission over a shared
medium. It allows multiple users to share the same channel efficiently.

10. Digital Modulation Techniques:
Digital modulation techniques are methods used to encode digital data onto an analog carrier signal for
transmission. Some common modulation techniques include Amplitude Shift Keying (ASK), Frequency Shift
Keying (FSK), and Phase Shift Keying (PSK).

11. Bit Error Rate (BER):
Bit Error Rate is a measure of the number of erroneous bits received compared to the total number of bits
transmitted. It is used to evaluate the performance of a digital communication system.

12. Coding:
Coding is the process of adding redundancy to the transmitted data to detect and correct errors that may
occur during transmission. Error-correcting codes are used to improve the reliability of digital
communication systems.

13. Spread Spectrum:
Spread Spectrum is a technique where the bandwidth of the transmitted signal is spread over a wider
frequency range. This method improves resistance to interference and eavesdropping.

14. Orthogonality:
Orthogonality refers to the independence of different signals or channels in a communication system.
Orthogonal signals do not interfere with each other, allowing for more efficient use of the available
bandwidth.

15. Antenna:
An antenna is a transducer that converts electrical signals into electromagnetic waves for transmission and
vice versa for reception. Antennas are essential components of wireless communication systems.

16. Diversity Techniques:
Diversity techniques are methods used to improve the reliability of wireless communication systems by
using multiple antennas or paths for transmission. Diversity helps mitigate the effects of fading and
interference.

17. MIMO (Multiple Input Multiple Output):
MIMO is a technology that uses multiple antennas at both the transmitter and receiver to improve the data
rate and link reliability of wireless communication systems. It exploits spatial diversity to enhance system
performance.

18. Software-Defined Radio (SDR):
SDR is a technology that allows wireless communication systems to be implemented using software running
on a general-purpose computer or embedded system. It provides flexibility, reconfigurability, and
interoperability in wireless networks.
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19. Cognitive Radio:
Cognitive Radio is a type of intelligent radio system that can adapt its transmission parameters based on
the available spectrum and network conditions. It improves spectrum efficiency and enables dynamic
spectrum access.

20. Internet of Things (IoT):
IoT refers to a network of interconnected devices that communicate and exchange data over the Internet.
IoT devices often use wireless communication systems to connect to each other and the cloud.

21. 5G Technology:
5G is the fifth generation of mobile communication technology that offers higher data rates, lower latency,
and increased connectivity compared to previous generations. It relies on advanced digital communication
systems to deliver these benefits.

22. Network Security:
Network security refers to the measures taken to protect wireless communication systems from
unauthorized access, data breaches, and cyber-attacks. Encryption, authentication, and access control are
essential for ensuring network security.

23. Interference:
Interference occurs when unwanted signals disrupt the communication between the transmitter and
receiver in a wireless system. Interference can degrade the signal quality and impact the performance of the
system.

24. Latency:
Latency is the delay between the transmission of a signal and its reception. In digital communication
systems, latency can affect the real-time performance of applications such as voice calls and online gaming.

25. Beamforming:
Beamforming is a signal processing technique used in wireless communication systems to focus the
transmission or reception of signals in a specific direction. It improves signal strength and reduces
interference.

26. Spectrum Allocation:
Spectrum Allocation refers to the assignment of different frequency bands for various wireless
communication services. Regulators allocate spectrum to ensure efficient use and prevent interference
between different systems.

27. Handover:
Handover is the process of transferring an ongoing call or data session from one cell or base station to
another without interrupting the communication. Handover is essential for maintaining seamless
connectivity in mobile networks.

28. Interoperability:
Interoperability refers to the ability of different wireless communication systems or devices to work together
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seamlessly. Standardization and compatibility are crucial for achieving interoperability in heterogeneous
networks.

29. Quality of Service (QoS):
QoS is a measure of the overall performance of a wireless communication system in terms of reliability,
latency, throughput, and other parameters. QoS mechanisms ensure that services are delivered with the
desired level of performance.

30. Software-Defined Networking (SDN):
SDN is a network architecture that separates the control plane from the data plane in wireless
communication systems. It allows for centralized control, programmability, and automation of network
operations.

These key terms and concepts are fundamental to understanding Digital Communication Systems in
Wireless Communication Engineering. By mastering these terms, engineers can design and optimize
wireless networks that meet the growing demands for high-speed, reliable, and secure communication
services.
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