Computational Photography
EEL 5406 Section 0001
Class Periods: T | Period 4 (10:40 AM - 11:30 AM) R | Period 4 - 5 (10:40 AM - 12:35 PM)
Location: FLG 0260
Academic Term: Fall 2025

Instructor:
Sanjeev J. Koppal sjkoppal@ece.ufl.edu 3523928942
Office Hours: Tuesday, 1130am-1230pm

Teaching Assistant/Peer Mentor/Supervised Teaching Student:
Please contact through the Canvas website
· Hannah Kirkland, hkirkland@ufl.edu

Course Description
(3 credits) Fundamentals of computational photography, sensing, imaging and illumination.
Course Pre-Requisites / Co-Requisites Course Objectives
The student will be able to demonstrate the basics of computational photography, as it relates to applications in computer vision, graphics, and imaging. The student will be able to explain how models of light from radiometry and optics can be used to understand scene information from images, build novel sensors and create new photographs; the intersection between computing and light, a “camera culture” perspective of technology, professionally use sensors and cameras. The student will be able to write code to create new photographs. There will be in-class labs where practical knowledge of computational photography will be experiences.

Materials and Supply Fees
NA

Required Textbooks and Software
· Matlab/Python with image processing / computer vision toolbox
· Access to a computer and a cellphone with a camera
Recommended Materials
a.	Title: Robot Vision (Recommended, not required) Author: B. K. P. Horn
Publication date and edition: MIT Press 1986 ISBN number: 0262081598

· Title: Multiple View Geometry in Computer Vision (Recommended, not required) Author: Richard Hartley and Andrew Zisserman
Publication date, edition, and company: Cambridge ISBN number: 9780521540513
Required Computer
Recommended Computer Specifications: https://it.ufl.edu/get-help/student-computer-recommendations/ HWCOE Computer Requirements: https://www.eng.ufl.edu/students/advising/fall-semester-checklist/computer-requirements/
· Matlab/Python with image processing / computer vision toolbox

Course Title, Prefix, and Number Course Instructor and Academic Term
Page 2
v07/01/25

Course Schedule
Week 1:
Lec 1: History of cameras, sensors and light
Lec 2: Camera culture and computational photography Lec 3: Pixels, Video and Art
Week 2:
Lec 4: Reflectance: basic principles Lec 5: Image processing
Week 3:
Lec 6: Reflectance: algorithms and measurements Lec 7: Camera calibration
Lec 8: Image Warping and morphing Week 4:
Lec 9: Lighting and shadows Lec 10: Programmable imaging Lec 11: Human head rendering
Week 5:
Lec 12: Interreflections Lec 13: Structured light
Lec 14: Image pyramids, retargeting and fusing images Week 6:
Lec 15: Reflection and refraction Lec 16: Superresolution
Lec 17: Mosaicing images Week 7:
Lec 18: Caustics of cameras and reflections Lec 19: Flutter shutter and temporal coding
Week 8: (Midterm)
Lec 20: Light polarization Lec 21: Camera arrays - 1
Lec 22: Optical flow and motion Week 9:
Lec 23: Basic principles of scattering Lec 24: Camera arrays - 2
Lec 25: Spatial textures Week 10:
Lec 26: Advanced scattering in vision and graphics Lec 27: Catadioptric cameras
Lec 28: Temporal textures Week 11:
Lec 29: Modeling fluids
Lec 30: Stereo with planar mirrors Lec 31: Create digital mattes
Week 12:
Lec 32: Optical processing with diffraction Lec 33: Deblurring
Lec 34: HDR images Week 13:
Lec 35: Interference and angle sensitive pixels Lec 36: Polarization imaging
Lec 37: Geometry from a single image Week 14:
Lec 38: High-speed flash photography

Week 15:
Lec 39: Photo tourism
Lec 40: Image-based rendering Lec 41: Transient imaging
Presentations (Graduate student’s report due)

Important Dates
October End	Exam 1 (Take home, Weeklong)
Nov 5th, 2025,  Final Project title submission (online)
Dec 1st, 2025,	Final Project Video submission (2 min vide) Dec 3rd, 2025,		Final Exam (Take home, Week long)

Evaluation of Grades
	Assignment
	Total Points
	Percentage of Final Grade

	In class projects (~10)
	100 each
	15%

	After class software projects
	100 each
	10%

	Participation in class and Assigned paper
discussion
	100 each
	10%

	Midterm Exam
	100
	35%

	Final Exam
	100
	15%

	Presentation (Graduate
student’s report is part of the presentation)
	100
	15%



Grading Policy
The actual upper bound is epsilon less than the written upper bound for each level, except for the A grade.
	Percent
	Grade
	Grade Points

	95 - 100
	A
	4.00

	85- 95
	A-
	3.67

	75 - 85
	B+
	3.33

	60 - 75
	B
	3.00

	50 - 60
	B-
	2.67

	40 - 50
	C+
	2.33

	30 - 40
	C
	2.00

	20 - 30
	C-
	1.67

	15 - 20
	D+
	1.33

	10 - 15
	D
	1.00

	5 - 10
	D-
	0.67

	0 - 5
	E
	0.00



Academic Policies & Resources
To support consistent and accessible communication of university-wide student resources, instructors must include this link to academic policies and campus resources: https://go.ufl.edu/syllabuspolicies. Instructor-specific guidelines for courses must accommodate these policies.
Commitment to a Positive Learning Environment
The Herbert Wertheim College of Engineering values varied perspectives and lived experiences within our community and is committed to supporting the University’s core values.

If you feel like your performance in class is being impacted by discrimination or harassment of any kind, please contact your instructor or any of the following:
· Your academic advisor or Graduate Coordinator
· HWCOE Human Resources, 352-392-0904, student-support-hr@eng.ufl.edu
· Pam Dickrell, Associate Dean of Student Affairs, 352-392-2177, pld@ufl.edu
