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FATPEE &2 P % This course covers the fundamental theories of digital communication systems.
The focus will be on the mathematical modeling of the communication systems and the analysis of]
the system performance. The core concepts are: Signal Representation; Spectral Analysis; Optimal
Receiver for Coherent and Non-Coherent systems; Probability of Error Analysis; Introduction to
Information Theory; Bandlimited Channels; InterSymbol Interference (ISI), Equalizers, Channel
Capacity, Multicarrier OFDM, and MIMO Communications.
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1. Communication 1. Signal Space Representation of Waveforms I-mAmBuCuD




Systems and Stochastic |2. Random Variables 2-mAmB
Process 3. Bounds on Tail Probabilities 3-mAmB
4. Complex Random Variables 4-mAmB
5. Series Expansion of Random Process 5-0AmB
2. Digital modulations |-mAmBaCuD
1. Memoryless Modulation Scheme 2-mAmB
2. Modulation Scheme with Memory 3-mAmB
3. Power Spectrum of Modulated Signals 4-mAmB
5-0Am=B
1.  Waveform and Vector AWGN Channels
2. Optimal Detection and Error Probability for |1-mAmBmCmD
) ) Band-Limited Signaling 2-mAmB
3. Optimum Receivers . . )
3. Optimal Detection in Presence of Uncertanity |3-mAmB
and AWGN Channels ) ] ]
4. Detection of Modulation Scheme with 4-mAmB
Memory 5-0AmB
5. Optimal Receiver for CPM Signals
) l-mAmBuCuD
1. Measure of Information
. i 2-mAmB
4. Introduction to 2. Channel Models and Channel Capacity 3-mAmB
-mAm
Information Theory 3. Achieving Channel Capacity with Orthogonal A mAnB
-mAm
Signals
5-0Am=B
1. Design of Bandlimited Signals for No
. . |-mAmBaCuD
5. Digital Communication Inter-Symbol Interference
2-mAmB

Through Bandlimited
Channels and

Design of Bandlimited Signals with Controlled

Inter-Symbol Interference

3-mAmB

4-mAmB
Inter-Symbol Interference |3.  Data Detection for Controlled ISI 5.0AmB
-0Am
4. Signal Design for Channels with Distortion
. . - ) |-mAmBuCaD
) ) Optimum Maximum-Likelihood Receiver
6. Optimum Receiver for ) ) ) 2-mAmB
. Discrete Time Model for a Channel with ISI
Channels with ISI and ] o 3-mAmB
Maximum-Likelihood Sequence Detector for
AWGN ) ) ) ) ) 4-mAmB
Discrete Time White Noise Filter Model
5-0AmB
]-mAmBaCmD
1. Peak Distortion Criterion 2-mAmB
7. Linear Equalization 2. Mean Square Error Criterion, 3-mAmB
3. Decision Feedback Equalization 4-mAmB
5-0AmB
. 1.  Multichannel Digital Communications in |-mAmBrCrD
8. Multichannel and
_ ) AWGN Channels 2-mAmB
multicarrier Systems ) ] ) )
Single Carrier and Multicarrier 3-mAmB




Communications
3. Orthogonal Frequency Division
Multiplexing (OFDM)

3. Modulation and Demodulation in the OFDM
System

4. FFT Implementation of OFDM System

4-mAmB
5-0AmB
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