Lecture 2 Outline

Review of Last Lecture

e Review of Last Lecture

e Analog and Digital Signals
e Information Representation
e Types of Information

e Communication System Block Diagram

Analog and Digital
Signals

e Communication systems exchange electronic
multimedia data between different users

e Communication Systems Today
e Public Switched Telephone Network
e Cellular Phones
e Computer networks (LANs, WANSs, and the Internet)
e Satellite systems
e Bluetooth

e Focus of this class is on the design and
performance of analog and digital communication
systems

Information
Representation

e Analog signals X
e Value varies continuously /\f\’\

e Digital signals x(t)

e Value limited to a finite set J—Ll _|J—
e Binary signals xt) .

e Have at most 2 values

e Used to represent bit values 0 |T | 00 |0

e Bit time Tneeded to send 1 bit
e Data rate R=1/T bits per second

e Communication systems convert information into
a format appropriate for the transmission medium.
e Channels convey electromagnetic waves (signals).

e Analog communication systems convert
(modulate) analog signals into modulated (analog)
signals

e Digital communication systems covert information
in the form of bits into digital signals
e Computers naturally generate information as bits

e Analog signals can be converted into bits by digitizing
(sampling and quantizing) and coding.



Communication System

Types of Information Block Diagram
i F f this cl .
e Analog Signals Eaunges b e i
i Video m m
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e Temperature readings

e Source encoder converts message into message signal or

) ] bits (includes A/D, lossless or lossy data compression).
e Analog Signals or Bits _ , o
e Video e Transmitter converts message signal or bits into format

appropriate for channel transmission (analog/digital

e Images L
g signal). (May use channel encoder/decoder, error control).
e Bits e Channel introduces distortion, noise, and interference.
e Text e Receiver decodes received signal back to message signal.

e Computer data . . -
P e Source decoder decodes message signal back into original

messade.

Main Points

There are two main formats of signals, analog and digital.
e Digital signals are more robust to noise and interference.

e Analog signals can be converted into bits by sampling and
quantizing.

Communication systems modulate analog signals or bits
for transmission over channel.

The building blocks of a communication system convert
information into an electronic format for transmission, then
convert it back to its original format after reception.

Design goals of transmitter (modulator) and receiver
(demodulator) are to mitigate distortion and noise from the
channel.



