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Course Syllabus (Online/ Blended courses)
Instructor Form

Year:	2025/2026							Semester: 1st 

	Course No.
	Course Title
	Prerequisite
	Co-requisite
	Credit Hours
Lectures / Lab.
	Equivalent hours in NQF
	Course level according to NQF

	606384
	Computer Vision
	606361
	-
	3:3-0
	54
	7



	Course Form
	Course Model

	☒ Blended
	☐ Online
	☒ 2+1           ☐ 1+1         ☐ 1+2 





	https://lms.uop.edu.jo/ 
	Learning Management System Platform

	Moodle
https://lms.uop.edu.jo/moodle/
Microsoft Teams
https://www.microsoft.com/en-us/microsoft-teams/
	URL to access the platform

	Moodle Tutorial:
https://lms.uop.edu.jo/oldmoodle/course/view.php?id=345 
	Link to tutorial videos to access the platform and technical help




	Instructor Name
	E-mail
	Office No.
	Office ext.

	Dr. Mohammad AL-Oudat
	Mohammad.aloudat@uop.edu.jo 
	7301
	7301



	Office Hours

	Platform used
	Link to office hours platform

	Posted on Office Door and MS-Teams
	MS-Teams
	MS-Teams General Channel




	Coordinator's Name:
	Dr. Mohammad AL-Oudat




	Course Description
	This course presents an introduction to Computer Vision. Topics covered: basic principles of image formation, imaging processing algorithms, different algorithms for 3D reconstruction and recognition from single or multiple images (video). This course emphasizes the core vision tasks of scene understanding and recognition. Applications to 3D modelling, video analysis, video surveillance, object recognition and vision-based control will be discussed.



Course Objectives  
· Understand basic image representation and color models.
· Apply preprocessing techniques such as filtering, thresholding, and morphology.
· Extract meaningful image features (edges, corners, textures).
· Implement object detection and segmentation methods.
· Use ML and DL models for visual recognition tasks.
· Develop Python-based Computer Vision applications using Colab.


Course Intended Learning Outcomes (ILOs) and their Alignment with Program ILOs, Teaching and Learning Methods, and Assessment Methods:

Upon successful completion of this course, students are expected to achieve the following learning outcomes:

	Course ILOs
	Program ILOs
	Teaching and Learning Method
	Assessment Method

	Knowledge (K)

	K1. Identify the different concepts of computer vision and get familiar with image processing and computer vision programming.
	7.2
	Interactive
lectures
	Mid Exam

	Intellectual Skills (I)

	I1. Design and use image segmentation and feature extraction techniques.
	2.1
	Interactive
lectures
	Mid Exam

	Practical skills (P)

	P1. Apply deep neural network techniques in computer vision and object detection.
	DS6.1
	Interactive
lectures
	Assignment/Quiz

	Transferable Skills (T)

	T1. Demonstrate effective written skills through writing a report on programs for computer vision and object detection.
	3.2
	Project
	Report Evaluation Rubric

	T2.Search, analyze, summarize, and write a comprehensive report for solving real-life problems using one of the CV tools.
	3.3
	Project
	Report Evaluation Rubric

	Competencies (C)*

	C1. Solution Development.
	C2
	Interactive
lectures
	Mid Exam

	C2. Communication Skills
	C3
	Project
	Report Evaluation Rubric

	C3. Knowledge integration
	DS-C6
	Interactive
Lectures+Project
	Project

	C4. Knowledge Integration.
	C7
	Interactive lectures
	Mid Exam


* Competencies :knowledge,skills,and behaviors that lead to successful professional performance


Course Schedule:

	Topic Number
	Week

	Topic Details
	Reference
	Tasks required from students
	Teaching activities
*

	1
	1
	Introduction to Computer Vision:
This topic provides an overview of the course, explores the historical development of computer vision, and introduces the fundamental concepts of image representation.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	2
	2
	Programming Environment: 
This topic introduces the programming tools and environments used in the course, including setting up Python, working with OpenCV, and utilizing Google Colab for implementing computer vision tasks.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	3
	3
	Image Preprocessing:
This topic covers essential image preprocessing operations such as loading images, converting them to grayscale, resizing, cropping, flipping, and drawing on images to prepare data for further computer vision analysis.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	4
	4
	Filtering & Histogram: 
This topic focuses on applying image filtering techniques such as blurring and sharpening, along with performing histogram equalization to enhance image contrast and improve visual quality.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	5
	5
	Thresholding & Edge Detection: 
This topic explores various image thresholding methods, including binary, adaptive, and Otsu techniques, as well as edge detection algorithms such as Sobel, Laplacian, and Canny to identify and highlight object boundaries in images.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	6
	6
	Morphological Operations: 
This topic introduces fundamental morphological techniques such as erosion, dilation, opening, and closing, which are used to refine image structures, remove noise, and enhance object shapes in binary images.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	7
	7
	Feature Extraction: 
This topic covers key feature extraction methods including Harris corner detection, ORB (Oriented FAST and Rotated BRIEF), Histogram of Oriented Gradients (HOG), contour detection, and shape feature analysis to identify and describe important visual characteristics within images.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	8
	8
	Machine Learning in Computer Vision: 
This topic introduces feature-based image classification techniques, including Logistic Regression, K-Nearest Neighbors (KNN), and Support Vector Machines (SVM), to build predictive models for recognizing and categorizing visual patterns.


Mid Term Exam (Estimated)
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	9
	9
	Deep Learning Fundamentals: 
This topic introduces the basic concepts of deep learning, focusing on the structure and operation of neural networks and convolutional neural networks (CNNs) for image analysis and recognition tasks.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	10
	10
	Object Detection: 
This topic explores both classical and modern object detection techniques, including the YOLO (You Only Look Once) family of models, to identify and localize multiple objects within images or video frames.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	11
	11
	Segmentation:
 This topic covers various image segmentation techniques, including threshold-based, edge-based, and region-based methods, to divide an image into meaningful regions for detailed analysis and object identification.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	12
	12
	CNN Lab: 
In this hands-on lab, you will build, train, and evaluate a convolutional neural network (CNN) on the MNIST handwritten-digits dataset, including data preprocessing, model design, training, testing, and reporting results.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	13
	13
	Object Detection Lab:
In this practical lab, you will apply YOLOv8 to real-world images, performing dataset preparation, model inference, result visualization, and basic evaluation of detection performance.
	Handout
	Interactive Lectures and  
Activities
	Synchronous (Sunday, Tuesday)

Asynchronous (Thursday)

	14
	14
	Discussion of Final Project
	Handout
	
	

	15
	15
	Discussion of Final Project
	Handout
	
	

	16
	16
	Final Exam
	
	
	


* Self-based learning, group learning, Interactive lectures, Assignments, Project, Lab, Video, simulator, games...etc. 


Assessment Methods and Grading System:

	Assessment method
	Grade
	Metrics/ Rubrics/ Expected performance

	Assignments/Quizes
	15%
	Metrics

	Mid Exam
	30%
	Metrics

	Final Project
	15%
	Rubrics

	Final Exam
	40%
	Metrics

	Total
	100
	




[bookmark: _Hlk71975540]Learning References and Resources

	1- Textbook (s):

	· Adrian Kaehler & Gary Bradski (2020). Learning OpenCV 4: Computer Vision with Python. O’Reilly Media

	2- References:

	· Joseph Redmon & Ali Farhadi (YOLO papers + Ultralytics Documentation, 2023).

	· Richard Szeliski (2022). Computer Vision: Algorithms and Applications (2nd Edition). Springer.

	· Ian Goodfellow, Yoshua Bengio, and Aaron Courville (2016). Deep Learning. MIT Press.

	3- Other Resources:
<<Labs, computer resources, lecture rooms needed for the course>>


	· OpenCV Official Documentation (2024)

	· PyImageSearch Tutorials by Adrian Rosebrock (2018–2023)

	· Instructor-provided lecture slides and lab manuals

	4- Links , apps, tools, online services, websites

	· 



[bookmark: _Hlk71976106]Requirements of the Course

· Hardware or equipment (e.g. webcam, micro, etc.) should be listed
· Technology skills
· Taken the course 606361


[bookmark: _Hlk71976347]Course Policies[endnoteRef:1] [1:  Additional information may be added in this section according to the nature of the course.] 


· Attendance Policy: University regulations apply to attendance. 

· Academic Honesty: Academic dishonesty is an unacceptable mode of conduct, and will not be tolerated in any form at University of Petra. All persons involved in academic dishonesty and plagiarism in any form will be disciplined in accordance with University rules and regulations.

_______________________________________________________________
1Additional information may be added in this section according to the nature of the course.



Topics Design:

** Topic number matches the numbers in the course schedule 
	1
	Topic Number **:

	Introduction to Computer Vision
	Topic / Chapter title: 


	K1. Identify the different concepts of computer vision , and get familiar with image processing and computer vison  programming.
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Pre class YouTube video (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Review Python basics and syntax
	15minutes





	2
	Topic Number **:

	· Image Processing Operations 

	Topic / Chapter title: 


	K1. Identify the different concepts of computer vision , and get familiar with image processing and computer vison  programming.
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Watch vedio on Numpy, very useful to get started with Pandas
	15minutes

	Assignment 
	15minutes



	2
	Topic Number **:

	Feature Extraction
	Topic / Chapter title: 


	I1: Design and use image segmentation and feature extraction techniques
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Navegate Pandas documnetation website
	15minutes

	Assignment 
	15minutes





	3
	Topic Number **:

	Segmentation and Classical Object Detection
	Topic / Chapter title: 


	K1. Identify the different concepts of computer vision , and get familiar with image processing and computer vison  programming.
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Review the Series and how to create custom indices
	15minutes

	Assignment 
	15minutes




	3
	Topic Number **:

	Introduction to Deep Learning in Vision
	Topic / Chapter title: 


	P1. Apply Deep neural network  techniques to in computer vison and object detection
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Import CSV file to Pandas and perform scaling methods (practice)
	15minutes

	Assignment 
	15minutes




	3
	Topic Number **:

	Deep learning for object detection
	Topic / Chapter title: 


	P1. Apply Deep neural network  techniques to in computer vison and object detection
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Read about two popular oversampling methods
	15minutes

	Assignment 
	15minutes





	4
	Topic Number **:

	training and evaluation of deep models 
	Topic / Chapter title: 


	P1. Apply Deep neural network  techniques to in computer vison and object detection
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K1&l1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Download and read real-life dataset to pandas and perform a simple Statistical analysis as well as extraction of some useful information about the data (count, number of features, etc.)
	15minutes

	Assignment 
	15minutes






	6
	Topic Number **:

	3D reconstruction and recognition from single or multiple images (video)
	Topic / Chapter title: 


	
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K2
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Upload data files on HDFS and perform analysis
· Word-count 
· Log analysis
	15 minutes

	Submit the results (assignment)
	2 minutes



	7
	Topic Number **:

	Data merging with Spark
· Spark DataFrames
· Read data using PySpark
· Joins using PySpark
· Data streams processing (real-time processing)

	Topic / Chapter title: 


	
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	K2&l1
	
	2
	Assignment

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Read data of different sources using Pyspark and perform joins on them
	15 minutes

	Submit the results (assignment)
	2 minutes










	[bookmark: _Hlk131623453]8
	Topic Number **:

	Report and presentation

	Topic / Chapter title: 


	T1: Demonstrate effective oral communication skills. 
T2: Search, analyze, summarize, and write a comprehensive report for solving real life problems using one of DM tools.
	Learning Outcomes targeted:  

	· PowerPoint slide 
·  Interactive lecture
	Resources/ Materials: 
(Video, Web, game, PDF…)

	· Synchronous lectures
· Solve and submit homework- assignment (asynchronous)
· Group work
	Teaching methods 
( including Teaching Mode)

	Assessment Method: (Survey, Quiz, Exam, casse study,.. etc)

* Students should be given clear written instructions of what is required, how to submit, and evlauation criteria.
* Students should be given feedback after each evaluation.

	Course ILO
	Rubric/ performance 
	Grade
	Assessment Method Type

	T1 and T2
	15
	
	Rubric evaluation

	Interactions & collaboration: (including Student Engagement)


	MS Teams in group channels
	Student-to-student interactions

	· Solving examples during the lectures
· Answering questions on the posts and lectures
	Instructor-to- student interactions

	· Self-evaluation training by answering quiz questions more than on time (non-grading quiz)
	Student self assessment:

	· Answering Forum Post (individual). 
· Choice: check students understanding the topic and get feedback from them
	Self-based learning

	· Forum (divide student into groups)
	Student collaboration

	Teaching flow
(Describe, step by step, how the lesson will be developed)


	Activity
	Estimated time

	Prepare a report and create a presentation of a project
·  Perform analysis on a real-life dataset
· introduce your work in front on students in the classroom
	-











	Approved by
	Name
	Date
	Signature

	Curiculum committee coordinator
	
	
	

	Faculty Dean/ Head of Department
	
	
	






	Quality Assurance , Planning and Performance Management Unit
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