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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:
Instruction plan : Computer Vision with OpenCV Certification (CVC)
Course Overview
[bookmark: _GoBack]The Computer Vision with OpenCV Certification (CVC) course is designed to provide students with a strong foundation in computer vision and hands-on experience using OpenCV, a popular open-source computer vision library. This course covers key topics like image processing, feature detection, object recognition, real-time video analysis, and advanced techniques using deep learning. By the end, students will be able to develop, implement, and optimize computer vision applications using OpenCV.

Course Objectives
By the end of this course, students will be able to:
1. Understand the fundamentals of computer vision and OpenCV.
2. Perform essential image processing tasks such as filtering, transformations, and color space conversions.
3. Implement feature detection and matching techniques for various applications.
4. Conduct object detection and classification using OpenCV and deep learning.
5. Develop real-time video analysis applications for tracking and surveillance.
6. Use advanced OpenCV functionalities for image segmentation and 3D vision.
7. Deploy computer vision applications for real-world use cases.

Module Breakdown with STAR Examples
Module 1: Introduction to Computer Vision and OpenCV
· Objective: Gain a foundational understanding of computer vision and OpenCV basics.
· Topics:
· Overview of Computer Vision Applications
· Introduction to OpenCV and Installation
· Working with Images and Basic Image Processing
· Learning Activity: Load, display, and manipulate images in OpenCV.
· Assignment: Write a short report on potential applications of computer vision in specific industries, such as healthcare or automotive.
STAR Example:
· Situation: A manufacturing company needs quality control automation using computer vision.
· Task: Research how OpenCV can help detect defects in products on an assembly line.
· Action: Presented a proposal to use image processing and edge detection in OpenCV for quality inspection.
· Result: Initiated a project to automate defect detection, improving quality assurance and reducing manual inspection time.

Module 2: Image Processing and Filtering
· Objective: Apply image processing techniques to manipulate and enhance images.
· Topics:
· Image Filters (Blurring, Sharpening, Edge Detection)
· Morphological Operations (Erosion, Dilation)
· Color Space Conversions (RGB to Grayscale, HSV)
· Learning Activity: Apply blurring and edge detection filters on sample images.
· Assignment: Develop an image preprocessing pipeline that includes blurring, edge detection, and color transformation.
STAR Example:
· Situation: A traffic monitoring system requires clear visuals in various lighting conditions.
· Task: Use image processing to enhance image clarity and detect vehicle edges.
· Action: Applied Gaussian blurring and Canny edge detection using OpenCV.
· Result: Enhanced image quality, making it easier to identify vehicles, even in low-light conditions.

Module 3: Feature Detection and Matching
· Objective: Detect and match features between images, useful for applications like object recognition and panorama stitching.
· Topics:
· Key Feature Detectors (SIFT, SURF, ORB)
· Feature Matching Techniques (Brute-Force, FLANN-based Matcher)
· Applications of Feature Matching (Image Stitching, Object Recognition)
· Learning Activity: Detect and match features between two images using ORB and Brute-Force Matcher.
· Assignment: Create a feature matching application to align two images and visualize matched features.
STAR Example:
· Situation: A developer wants to build a panorama stitching tool for travel photography.
· Task: Detect and match features between adjacent photos to align them seamlessly.
· Action: Used SIFT for feature detection and FLANN for matching in OpenCV.
· Result: Created a reliable panorama tool, enabling users to stitch images with high accuracy.

Module 4: Object Detection and Recognition
· Objective: Implement object detection techniques to locate and classify objects within images.
· Topics:
· Template Matching and Haar Cascades
· Using Pre-Trained Deep Learning Models (YOLO, MobileNet-SSD) with OpenCV
· Object Detection Applications (Face Detection, Vehicle Recognition)
· Learning Activity: Apply Haar cascades to detect faces in images.
· Assignment: Build an object detection application using YOLO to detect multiple objects in an image or video feed.
STAR Example:
· Situation: A retail company wants to automate people counting in stores.
· Task: Implement a computer vision solution to detect and count people in real time.
· Action: Applied YOLOv3 in OpenCV to detect individuals and tracked them across frames.
· Result: Successfully developed a people-counting solution, providing insights on foot traffic for operational planning.

Module 5: Real-Time Video Analysis and Object Tracking
· Objective: Perform real-time video analysis and implement object tracking for dynamic applications.
· Topics:
· Video Capture and Processing in OpenCV
· Object Tracking Algorithms (KLT, CSRT, MedianFlow)
· Real-Time Applications (Surveillance, Motion Detection)
· Learning Activity: Track moving objects in a video feed using CSRT tracker.
· Assignment: Create a real-time object tracking application that monitors and follows objects in a video stream.
STAR Example:
· Situation: A wildlife researcher wants to track animal movement in natural habitats.
· Task: Develop an object tracking system to monitor animals in video feeds.
· Action: Used CSRT tracker in OpenCV to identify and track animals continuously.
· Result: Enabled accurate movement analysis, supporting the researcher’s study on animal behavior.

Module 6: Advanced Image Segmentation and Contour Detection
· Objective: Apply advanced segmentation techniques to isolate regions of interest within an image.
· Topics:
· Image Segmentation Techniques (Thresholding, Watershed Algorithm)
· Contour Detection and Analysis
· Applications in Medical Imaging and Object Isolation
· Learning Activity: Detect and analyze contours in a medical imaging dataset.
· Assignment: Use segmentation to isolate specific structures in images, such as organs in medical scans.
STAR Example:
· Situation: A medical researcher needs to analyze the size and shape of tumors in MRI scans.
· Task: Use image segmentation to isolate tumor regions for further analysis.
· Action: Applied thresholding and the Watershed algorithm to identify and measure tumors.
· Result: Provided accurate measurements, aiding in research and treatment planning for oncology.

Module 7: Machine Learning and Deep Learning with OpenCV
· Objective: Utilize machine learning and deep learning techniques for advanced computer vision applications.
· Topics:
· Integrating TensorFlow and PyTorch Models with OpenCV
· Using Pre-Trained Models for Image Classification and Object Detection
· Training Custom Models for Specific Applications
· Learning Activity: Implement a pre-trained deep learning model in OpenCV for image classification.
· Assignment: Develop a custom object detection model using TensorFlow, integrating it with OpenCV for deployment.
STAR Example:
· Situation: A security company wants to detect unauthorized personnel on site.
· Task: Build and deploy a person detection model for identifying unauthorized access.
· Action: Used a pre-trained MobileNet-SSD model with OpenCV, integrating it into their camera system.
· Result: Achieved accurate real-time detection, enhancing security and reducing manual monitoring.

Module 8: 3D Vision and Depth Perception
· Objective: Understand 3D vision techniques and create applications that use depth information.
· Topics:
· Stereo Vision and Depth Mapping
· Working with Point Clouds
· Applications in Robotics and Autonomous Vehicles
· Learning Activity: Generate a depth map from stereo images.
· Assignment: Create a depth perception application that uses stereo vision to calculate distances between objects.
STAR Example:
· Situation: An autonomous vehicle company requires depth information to enhance obstacle detection.
· Task: Develop a depth perception model using stereo cameras.
· Action: Used stereo vision in OpenCV to create a depth map for identifying object distances.
· Result: Improved the vehicle’s ability to detect obstacles, ensuring safer navigation in various environments.

Module 9: Deploying Computer Vision Models for Real-World Applications
· Objective: Learn deployment strategies for computer vision models in real-world applications.
· Topics:
· Deployment with Flask and REST APIs
· Edge Computing for Low-Latency Applications
· Optimizing OpenCV Models for Mobile and IoT Devices
· Learning Activity: Deploy a model using Flask as a RESTful API and test it with sample images.
· Assignment: Develop an end-to-end deployment plan for a computer vision application, detailing steps for API creation, testing, and optimization.
STAR Example:
· Situation: A smart home company wants to add face recognition to its security system.
· Task: Deploy a face recognition model as an API accessible from IoT devices.
· Action: Built a REST API using Flask, integrating the model for real-time face recognition.
· Result: Enabled seamless integration with smart home devices, improving home security and user convenience.

Conclusion
The Computer Vision with OpenCV Certification (CVC) course equips students with practical skills in computer vision using OpenCV. With hands-on modules, STAR examples, and projects, students are prepared to develop, deploy, and maintain computer vision applications across various industries, from security to healthcare.
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