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Communication Systems 

A communication system is a framework of components designed to transmit 

information from a source to a destination over a physical medium or channel. 

This process involves converting information into a signal, transmitting it, and 

then converting it back into a usable message for the recipient. 

Key Components 

The basic elements of a communication system include: 

 Information Source: Generates the raw information or message to be 

transmitted (e.g., a person speaking, a video camera, or a computer program). 

 Input Transducer: Converts the non-electrical information (like sound or 

light) into an electrical signal suitable for processing and transmission (e.g., a 

microphone or camera). 

 Transmitter: Processes the signal for efficient and reliable transmission. This 

typically involves modulation (superimposing the message onto a carrier wave 

to reduce antenna size and allow multiplexing) and amplification. 

 Communication Channel/Medium: The physical path through which the 

signal travels (e.g., copper wire, fiber optic cable, or free space/airwaves). The 

signal is subject to degradation from noise, interference, and attenuation in the 

channel. 

 Receiver: Captures the signal from the channel and processes it to reconstruct 

the original message. This involves amplification, filtering, and demodulation 

(extracting the original message from the carrier wave). 

 Output Transducer: Converts the electrical signal back into a form 

understandable by the destination (e.g., a speaker or a screen). 

 Destination: The final recipient of the information (e.g., a person, a computer, 

or a printer). 

 Protocols: A set of rules that govern data communication, ensuring devices can 

effectively communicate and interpret data correctly. 

Types of Systems 

Communication systems can be broadly classified as: 

 Analog Communication Systems: Transmit information using continuous, 

varying waveforms (e.g., AM/FM radio, traditional telephony). More 

susceptible to noise and signal degradation. 



 Digital Communication Systems: Transmit information using discrete binary 

signals (0s and 1s) (e.g., mobile phones, the internet, digital television). Offer 

better noise immunity and error correction capabilities. 

Multimedia Database 

A multimedia database (MMDB) is a specialized database system designed to 

store, manage, and retrieve a collection of interrelated multimedia data types, 

including text, images, graphics, audio, video, and animation. Unlike traditional 

databases focused on highly structured alphanumeric data, MMDBs must 

handle diverse formats, large data volumes, and real-time presentation 

requirements. 

Key Characteristics and Contents 

 Diverse Data Types: Manages static media (images, graphics, text) and 

dynamic/continuous media (audio, video, animation). 

 Large Storage Requirements: Multimedia files are large, demanding 

significant storage capacity and often using compression techniques to manage 

space efficiently. 

 Complex Data Modeling: Requires a robust data model to represent the raw 

media data, its format data (e.g., resolution, encoding scheme, frame rate), 

keyword data (descriptive metadata), and feature data (content-dependent data 

like color distribution or texture). 

 Query and Retrieval: Supports complex query mechanisms beyond exact 

matches, including content-based retrieval (searching by image features or 

patterns), keyword querying, and semantic querying. 

 Synchronization: Crucial for dynamic media, ensuring that related data streams 

(e.g., audio and video in a movie) are presented in harmony with correct 

temporal and spatial relationships. 

Types of Multimedia Databases 

 Linked Multimedia Databases: Store metadata within the main database that 

links to the actual multimedia files, which are stored externally (e.g., on hard 

drives or CD-ROMs). This keeps the database size small but can result in 

slower retrieval times. 

 Embedded Multimedia Databases: Store the multimedia objects directly 

within the database in binary form. This offers faster retrieval but makes the 

database size very large. 

Applications 

MMDBs are used in various fields, including: 

 Digital Libraries and Education: Storing e-books, computer-aided learning 

materials, and research data. 



 Document Management: Managing large volumes of records in industries like 

insurance or healthcare (e.g., X-rays, scanned documents). 

 Entertainment and Marketing: Powering video-on-demand services, news 

applications, and virtual tours. 

 Real-time Monitoring: Used in geographic information systems (GIS) and 

manufacturing for complex monitoring and control tasks. 

 


