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Promuex Inc. (Canada) Global Professional Certificate. 

"Preparing for the Promuex Inc. Global Professional Certificate: Essential Knowledge and Skills Checklist"
Overview: The Promuex Inc. (Canada) Global Professional Certificate recognizes expertise across specialized fields like AI, cybersecurity, healthcare, and finance. To excel, you’ll need foundational skills, knowledge of industry tools, and practical experience. Here’s what to focus on before certification:
[bookmark: _GoBack]Instruction plan for Artificial Intelligence & Machine Learning
1. Learning Objectives
By the end of this course, learners will:
· Understand AI Basics: Gain foundational knowledge of artificial intelligence, including key concepts, terminologies, and applications.
· Grasp Deep Learning Fundamentals: Learn the essentials of neural networks, backpropagation, and deep learning architectures.
· Develop NLP Applications: Understand and build basic natural language processing (NLP) models, focusing on text processing and sentiment analysis.
· Implement Machine Learning with TensorFlow: Use TensorFlow to develop, train, and deploy machine learning models, applying them to real-world problems.

2. Course Structure
Module 1: AI Basics
· Content:
· Introduction to Artificial Intelligence: Overview of AI, history, key applications, and impact on industries.
· Key Concepts and Techniques: Supervised, unsupervised, and reinforcement learning; understanding datasets and features.
· Applications of AI in Real Life: Examples across healthcare, finance, retail, and other sectors.
· Basic Algorithms in AI: Linear regression, logistic regression, and k-means clustering.
· STAR Example:
· Situation: A company wants to predict customer buying behavior.
· Task: Use basic machine learning models to analyze and predict customer behavior.
· Action: Trained a logistic regression model to identify factors influencing customer purchases.
· Result: Achieved a model with 75% accuracy, which helped the company identify high-potential leads.
· Assessment: A mini-project where learners apply AI algorithms to analyze a dataset and predict outcomes.
Module 2: Deep Learning Fundamentals
· Content:
· Introduction to Neural Networks: Neurons, layers, activation functions, and forward propagation.
· Training Neural Networks: Backpropagation, gradient descent, and hyperparameter tuning.
· Popular Deep Learning Architectures: Convolutional Neural Networks (CNNs) for image processing, and Recurrent Neural Networks (RNNs) for sequential data.
· Regularization and Optimization: Techniques like dropout, batch normalization, and learning rate adjustment.
· STAR Example:
· Situation: A medical organization wants to classify X-ray images for diagnostics.
· Task: Train a CNN to detect anomalies in medical images.
· Action: Built a CNN using labeled images, applying dropout to prevent overfitting and optimize model performance.
· Result: Achieved a high classification accuracy, which aided doctors in identifying health issues efficiently.
· Assessment: Develop a CNN model to classify images from a provided dataset, applying best practices for optimization.
Module 3: Natural Language Processing (NLP)
· Content:
· Introduction to NLP Concepts: Text processing, tokenization, stemming, and lemmatization.
· NLP Applications: Sentiment analysis, text classification, and named entity recognition (NER).
· Advanced NLP Models: Word embeddings (Word2Vec, GloVe), sequence models, and attention mechanisms.
· Building NLP Pipelines: Using Python libraries like NLTK, spaCy, and Hugging Face’s Transformers for text processing.
· STAR Example:
· Situation: A company wants to analyze customer reviews to understand sentiment.
· Task: Build an NLP model to perform sentiment analysis on customer feedback.
· Action: Used spaCy to preprocess text, then trained a classifier to label reviews as positive, negative, or neutral.
· Result: Gained insights into customer sentiment, leading to improvements in product offerings and customer satisfaction.
· Assessment: Build a sentiment analysis model using NLP techniques and Python libraries, demonstrating text processing and classification.
Module 4: Machine Learning with TensorFlow
· Content:
· Introduction to TensorFlow: Setting up TensorFlow, TensorFlow basics, and handling tensors.
· Building Machine Learning Models: Developing linear and logistic regression models, and neural networks with TensorFlow.
· Advanced Model Building: Using TensorFlow Keras API for complex architectures (CNNs, RNNs).
· Model Evaluation and Deployment: Metrics, evaluation techniques, and deployment options (TensorFlow Serving, TensorFlow Lite for mobile).
· STAR Example:
· Situation: An e-commerce platform needs a model to recommend products based on browsing history.
· Task: Use TensorFlow to create a recommendation system based on user activity.
· Action: Built a collaborative filtering model, trained it on historical data, and optimized with TensorFlow.
· Result: Improved product recommendations, which increased user engagement and sales.
· Assessment: Build and deploy a machine learning model using TensorFlow, applying it to a practical use case.
Module 5: Capstone Project
· Objective: Integrate knowledge from AI basics, deep learning, NLP, and TensorFlow to solve a real-world problem.
· Requirements:
· Identify a dataset and define a clear problem statement.
· Develop a solution using appropriate models and methods from the course.
· Present the findings in a final report with visuals, insights, and future considerations.
· Expected Outcomes: Ability to independently build and present an AI/ML solution, showcasing understanding of end-to-end processes.
· Evaluation: Peer and instructor feedback on the project, emphasizing clarity, insightfulness, and applicability of the solution.

3. Support Resources
· Core Readings and Tutorials:
· AI Basics:
· Artificial Intelligence by Stanford University - Introductory AI course.
· Google AI Blog - Insights into applied AI across various sectors.
· Deep Learning:
· Deep Learning Specialization on Coursera - Andrew Ng’s comprehensive course on deep learning.
· Deep Learning Book by Ian Goodfellow - Foundational textbook on deep learning concepts.
· Natural Language Processing:
· Natural Language Processing with Python (NLTK) - Covers basics of text processing and NLP.
· Hugging Face Course - Guide to NLP with the Transformers library.
· TensorFlow:
· TensorFlow Official Documentation - Tutorials on TensorFlow basics and model building.
· TensorFlow for Machine Learning at Scale - Course on deploying ML models with TensorFlow.
· Hands-on Practice and Labs:
· Python for AI: Hands-on coding exercises on Google Colab for AI and ML applications.
· Deep Learning Labs: Practice on Kaggle Notebooks with datasets and pre-set kernels for deep learning.
· NLP Practice: NLP projects on spaCy and Hugging Face Transformers.
· TensorFlow Practice: Model development on TensorFlow Playground for visual understanding and TensorFlow tutorials in Colab.
· Recommended Tools and Applications:
· Python IDEs: Jupyter Notebook, Google Colab, and PyCharm for coding and data science.
· Deep Learning Libraries: TensorFlow, Keras, and PyTorch for model training and deployment.
· NLP Libraries: NLTK, spaCy, and Hugging Face Transformers for natural language processing.
· Data Visualization: Matplotlib and Seaborn in Python for presenting data insights.
· Online Communities and Forums:
· AI and Deep Learning Communities: r/MachineLearning on Reddit, AI Stack Exchange
· TensorFlow Discussion: TensorFlow Forum and TensorFlow Stack Overflow
· NLP Forum: NLP Reddit and Hugging Face Community
This structured plan offers a step-by-step approach to learning AI and ML, integrating STAR examples to illustrate applications across diverse contexts. The capstone project will consolidate their skills, ensuring learners are well-equipped for real-world AI and ML challenges.
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