	Knight Foundation School of Computing and Information Sciences


	Course Title: Introduction to Robot Vision           Date:01/30/25

Course Number: CAP 4453

Number of Credits: 3


	Subject Area: Computer Science and Computing Technologies
	

	Catalog Description: Perspective and orthographic projections; the processing of edges, regions,  motion, shading, texture, object detection, recognition, and machine learning.  Prerequisites: (COP3530 or COP3538) and MAC2312

	Textbook: All materials are provided electronically. No Textbook.


	References: None 

	Prerequisites Courses:  (COP 3530 or COP 3538) and MAC 2312.

	Corequisites Courses: N/A


 

Course learning outcomes/expected performance criteria: The course goals are to enable students to: 
• 1. Apply algorithms for edge detection, object detection using AdaBoost, face recognition and motion and computation [Apply]
2. Explain machine learning concepts for computer vision. [Understand]
3. Write programs for computer vision [Create]
4. Integrate large portions of code and run effectively. [Create]
5. Present explanations for a current vision research paper. [Apply]
6. Use existing vision libraries to demonstrate vision capabilities. [Apply]
7. Describe a broad set of current vision research topics [Understand]
8. Read a current vision research paper [Remember]
9. Break down a current vision research paper [Analyze]
10. Write an explanatory version of a current vision research paper [Create]

Topics Covered in the Course:

	Week
	Topic

	1
	Introduction

	2
	Roberts Algorithm

	3
	Sobel Algorithm

	4
	Canny Algorithm

	5
	AdaBoost Cascade

	6
	Haar Cascade

	7
	Eigenfaces and Facial Recognition

	8
	Optical Flow

	9
	Structure From Motion

	10
	Support Vector Machines (SVM)

	11
	Scale-Invariant Feature Transform (SIFT)

	12
	Speeded-Up Robust Features (SURF)

	13
	Research Topics: Emerging Trends

	14
	Research Topics: Vision-Based AI

	15
	Research Topics: AI

	16
	Final Exam



Class Schedule: Laboratory Schedule: 
Number of sessions per week 2 Number of sessions per week. Duration of each session: 1 hr 15 min.

Contribution of course to meeting requirements of Criterion 5 Curriculum (credit hours): Math & Science Topics: 0 *Computing Topics (A): 3 General Education: 0 *Computing Topics – Mark with (F) or (A) for Fundamental or Advanced 
Student Outcomes in Criterion 3 addressed by the course:  
Check if the course is used in assessment of the program’s student outcomes (√)
	Description of the Program’s Student Outcomes addressed by the course

	Outcome 
	Description

	1 
	Apply knowledge of computing and mathematics appropriate to the discipline;  specifically to include the application of mathematics, science and engineering to  solve and reason about computational problems.

	2 
	Analyze a problem, and identify and define the computing requirements appropriate  to its solution.

	6 
	Communicate effectively with a range of audiences; in particular, graduating majors  shall demonstrate effective oral and written communication skills while  disseminating technical information about computing technology and its  applications.

	8 
	Recognize the need for continuing professional development and shall demonstrate  the knowledge of research tools and professional resources necessary to accomplish  this end.

	9 
	Use current techniques, skills, and tools necessary for computing practices.



Performance Measures for Evaluation
All assignments are assigned through the Canvas course site. The deadlines are strictly enforced. For example, if the deadline is 11:59 PM, any assignment submitted after this time is considered late. It is also each student’s responsibility to submit correct files and ensure the submission is successful before the deadline. If students are unable to submit their assignment through Canvas, they will need to send a copy of their assignment to the instructor before the stated deadline. Exam details will be posted on the Canvas course site (https://canvas.fiu.edu). *Professors can modify the weight distribution, number of assignments, grade distribution table and rubrics at their own discretion.
 
	Assignment
	Points Each
	Total Points
	Percentage of Final Grade

	Quizzes (11-Drop-1)
	10
	100
	10%

	Homework Assignments (3)
	100
	300
	30%

	Exam 1
	100
	100
	30%

	Exam 2
	100
	100
	30%

	TOTAL
	100%


	Letter Grade Distribution Table

	Letter
	Range%
	Letter
	Range%
	Letter
	Range%

	A
	93 or above
	B
	82 - 85.9
	C
	70 - 73.9

	A-
	90 - 92.9
	B-
	78 - 81.9
	D
	60 - 69.9

	B+
	86 - 89.9
	C+
	74 - 77.9
	F
	less than 60



Sample Assignment 1: Implementing Edge Detection Algorithms
Objective:
Students will implement and compare different edge detection algorithms (Roberts, Sobel, and Canny) on grayscale images and analyze their effectiveness.
Tasks:
· Implement Roberts, Sobel, and Canny edge detectors in Python using OpenCV.
· Apply the algorithms to a set of test images.
· Compare the output and discuss the strengths and weaknesses of each method.
· Submit a short report including visual results, observations, and code.
Rubric:
	Criteria
	Points

	Correct implementation of Roberts, Sobel, and Canny filters
	30

	Application of algorithms on test images and visualization
	20

	Analysis and comparison of results
	20

	Code efficiency and readability
	15

	Report quality (explanation of algorithms and results)
	15



Sample Assignment 2: Face Detection using AdaBoost
Objective:
Students will implement face detection using the AdaBoost algorithm and evaluate its performance on real-world images.
Tasks:
· Use OpenCV’s Haar cascade classifier (AdaBoost-based model) to detect faces.
· Apply the model to different test images (e.g., group photos, varying lighting conditions).
· Analyze performance (false positives/negatives, detection speed).
· Extend the experiment by training a simple classifier using custom positive and negative samples.
· Submit a report discussing findings and challenges.
Rubric:
	Criteria
	Points

	Correct implementation of AdaBoost-based face detection
	30

	Application on diverse test images and visualization
	20

	Analysis of detection accuracy and performance
	20

	Code efficiency and readability
	15

	Report quality (explanation of methodology and results)
	15



