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Digital Image Fundamentals
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Motion Analysis and Video Processing
· Motion Fundamentals
· Types of Motion
· Rigid Body Motion
· Non-Rigid Motion
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· Motion Models
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· Discriminative Correlation Filters
· Probabilistic Tracking
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· Video Analysis
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Classical Machine Learning for Vision
· Pattern Recognition Foundations
· Feature Engineering
· Feature Extraction Techniques
· Feature Selection Methods
· Dimensionality Considerations
· Learning Paradigms
· Supervised Learning
· Unsupervised Learning
· Semi-Supervised Learning
· Training and Validation
· Training Set Construction
· Validation Strategies
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· Nearest Neighbor Methods
· k-Nearest Neighbors
· Distance Metrics
· Curse of Dimensionality
· Support Vector Machines
· Linear SVM
· Non-Linear SVM
· Kernel Functions
· Polynomial Kernels
· RBF Kernels
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· Multi-Class Extensions
· Decision Trees
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· Splitting Criteria
· Pruning Strategies
· Ensemble Methods
· Random Forests
· Boosting Algorithms
· Bagging Methods
· Dimensionality Reduction
· Principal Component Analysis
· Eigenvalue Decomposition
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· Applications in Vision
· Eigenfaces
· Dimensionality Reduction
· Linear Discriminant Analysis
· Fisher's Linear Discriminant
· Multi-Class LDA
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· Non-Linear Methods
· Kernel PCA
· Manifold Learning
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· Clustering Algorithms
· Partitional Clustering
· K-Means Algorithm
· K-Medoids Algorithm
· Initialization Strategies
· Hierarchical Clustering
· Agglomerative Clustering
· Divisive Clustering
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· Density-Based Clustering
· Mean-Shift Algorithm
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· Model-Based Clustering
· Gaussian Mixture Models
· Expectation-Maximization
· Performance Evaluation
· Cross-Validation Techniques
· k-Fold Cross-Validation
· Leave-One-Out Cross-Validation
· Stratified Cross-Validation
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· Accuracy Measures
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Deep Learning for Computer Vision
· Neural Network Fundamentals
· Perceptron Model
· Linear Separability
· Perceptron Learning Algorithm
· Multi-Layer Perceptrons
· Hidden Layers
· Universal Approximation Theorem
· Activation Functions
· Sigmoid Function
· Hyperbolic Tangent
· ReLU and Variants
· Leaky ReLU
· ELU
· Swish
· Backpropagation Algorithm
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· Gradient Computation
· Weight Update Rules
· Loss Functions
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· Cross-Entropy Loss
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· Optimization Methods
· Gradient Descent Variants
· Stochastic Gradient Descent
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· Momentum Methods
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· AdaGrad
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· Convolutional Neural Networks
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· Convolutional Layers
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· Kernels and Filters
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· Max Pooling
· Average Pooling
· Global Pooling
· Adaptive Pooling
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· Regularization Techniques
· Dropout
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· Dropout Variants
· Batch Normalization
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· Learnable Parameters
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· CNN Architectures
· LeNet-5
· Historical Significance
· Architecture Details
· AlexNet
· Deep Architecture
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· Inception Modules
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· Residual Connections
· Skip Connections
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· Dense Connections
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· Efficient Architecture
· EfficientNet
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· Pretrained Models
· Feature Extraction
· Fine-Tuning
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· Regularization and Generalization
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· Early Stopping
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· Loss Curves
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· Gradient Analysis
Core Vision Tasks with Deep Learning
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· Problem Formulation
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· Standard CNN Architectures
· Attention Mechanisms
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· Mean Average Precision
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· Diffusion Models
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· Reverse Diffusion Process
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· Applications
· Image Synthesis
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· Super-Resolution
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Advanced Computer Vision Topics
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· Viola-Jones Detector
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· Face Verification
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· Liveness Detection
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· Bias and Fairness
· Dataset Bias
· Representation Bias
· Selection Bias
· Confirmation Bias
· Algorithmic Bias
· Bias Amplification
· Fairness Metrics
· Bias Mitigation Strategies
· Demographic Parity
· Equal Opportunity
· Equalized Odds
· Individual Fairness
· Privacy and Security
· Privacy Concerns
· Facial Recognition Privacy
· Surveillance Applications
· Data Protection
· Adversarial Attacks
· Evasion Attacks
· Poisoning Attacks
· Defense Mechanisms
· Differential Privacy
· Privacy-Preserving Learning
· Federated Learning
· Misuse and Harmful Applications
· Deepfakes and Synthetic Media
· Detection Methods
· Societal Impact
· Regulatory Responses
· Surveillance and Monitoring
· Mass Surveillance
· Authoritarian Applications
· Civil Liberties
· Autonomous Weapons
· Lethal Autonomous Systems
· International Law
· Ethical Considerations
· Transparency and Explainability
· Interpretable Models
· Model Interpretability
· Feature Importance
· Attention Visualization
· Explainable AI
· Local Explanations
· Global Explanations
· Counterfactual Explanations
· Algorithmic Accountability
· Audit Mechanisms
· Regulatory Compliance
· Stakeholder Engagement
· Societal Impact and Regulation
· Economic Impact
· Job Displacement
· Economic Benefits
· Digital Divide
· Regulatory Frameworks
· AI Governance
· International Standards
· Industry Self-Regulation
· Future Considerations
· Emerging Technologies
· Long-Term Impact
· Responsible Innovation
Created with UsefulLinks




