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Main Foci 
ÅMathematical concepts, geometry theory, algorithmic 

techniques, and computational tools 

ÅFundamental concepts and algorithms in data 
representation, geometric modeling and physics-based 
simulation 

ÅGeometric (and graphical and visual) modeling and 
simulation techniques, and geometric processing and 
analysis tools 

ÅA large variety of applications in graphics and 
visualization as well as other visual computing areas 

ÅSeveral advanced topics and they are all research-
oriented, representing the most sophisticated ones 
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The Course Objectives 
ÅProvide (entry-level) graduate students a comprehensive 

knowledge on geometric concepts and techniques for 

modeling and simulation 

ÅDemonstrate the significance of these mathematical and 

computational tools and geometric algorithms in 

graphics and relevant areas  

ÅEmphasize a ``hands-on'' approach to both the better 

understanding of geometric theory/algorithms and the 

effective use of geometric techniques 
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Course Topics 
ÅGeometric algorithms for both polygonal and curved 

objects 

ÅTheory of parametric and implicit representations 

ÅModeling methods of curves, surfaces, and solids 

ÅSubdivision algorithms and techniques 

ÅIn-depth spline theory, wavelet theory and multi-
resolution shape representations 

ÅDifferential geometry fundamentals 

ÅReal-world application problems 
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Course Topics 
ÅIf time permits 

ÅGeneral data and material modeling/simulation 
techniques 

ÅNovel spline/subdivision schemes and their 
effective computation 

ÅReverse engineering 

ÅShape deformation, as well as  

ÅOther sophisticated topics and latest advances in 
the field 
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Key Theory, Algorithms, and 
Techniques 

ÅThroughout the course, we will emphasize the 

application relevance in graphics, visualization, 

simulation/animation, digital geometric 

processing and analysis, medical imaging 

analysis, human-computer interface, etc. 
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Our Course 
ÅA subset of key theory, algorithms, techniques, and 

applications 

ÅExtensive topics with main concentrations on our 

unique course mission 

ÅComprehensive lectures (focusing on geometric 

intuition, good ideas, and application needs) 

ÅNumerous slides, figures, images, and videos for easy 

understanding (after all, this is the nature of graphics 

and visualization) 

ÅActive studentsô involvements 
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Course Prerequisites 
ÅThis is an entry-level graduate course!!! 

ÅMathematical skills: calculus, linear algebra, analytic 
geometry 

ÅComputer Science background: programming, basic 
graphics/visualization courses at the undergraduate level 
or the graduate entry-level 

ÅEssentially, you need to have an undergraduate 
education in computer science or engineering with basic 
knowledge on graphics/visualization 

ÅYou need to speak to the instructor if you are not sure 
about your background knowledge 
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My Contact Information 

Hong Qin 

Department of Computer Science 

Stony Brook University (SUNY) 

Tel: (631)632-8450; Fax: (631)632-8334 

qin@cs.sunysb.edu 

http://www.cs.sunysb.edu/~qin 

Office: Room 2426, CS Building 

http://www.cs.sunysb.edu/~qin
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How to Get a ñAò? 

ÅNO midterm tests! 

ÅNO final exams!  

ÅPAPER READING/PRESENTATION and 

COURSE PROJECT only, 100% on paper 

reading and course project !!! 
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How to Get a ñAò? 
ÅIn particular, throughout this semester, each student is 

expected to study 8-10 papers!!! 

ÅAmong them, each should present two papers in class 

(paper presentation), and work on a course project 

which is based on one paper (from your paper pool of 8-

10 papers). 

ÅPlease note that,  the course project paper should be 

different from the two papers that you are presenting in 

the class.  

ÅOnce again, eading/presentation and course project !!! 
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Lecture Information  

ÅWHEN: MONDAYS 3:50pm - 5:10pm 

ÅWHERE: Rm.2114, Computer Science Building! 

ÅOFFICE HOURS: MONDAYS 12:50am ï 

2:10pm, or by appointment! 

ÅCREDITs: 3 
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Course Facts  
ÅThis is an entry-level graduate course for both MS and 

PhD students!!! 

ÅCan I take this course? YES, if YOU 

ïare a graduate student with CS background, have skills in 
calculus and linear algebra, have BASIC knowledge on 
graphics and visualization, or talk to the instructor 

ÅYou do NOT need to take CSE328 prior to this course 

ÅHowever, you need to have taken CSE328, or CSE332, 
or equivalent courses elsewhere 

ÅNo required textbooks, several suggested references 

ÅLecture notes are important!!! Class attendance in 
critical!!!  
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Course Facts 
ÅStudents are expected to  

ïRead papers and present two papers in the class 

ïComplete one course project, present your project in the class, 

and submit the final report 

ÅWhat projects are appropriate?  

ïTalk to the instructor and suggest possible topics of interest 

ïProjects also available from the instructor 
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Course Facts 
ÅNOT a graphics/visualization course 

ÅNOT a course to teach OpenGL 

ÅDO NOT teach graphics (basic knowledge & 

programming skills should be acquired elsewhere) 

ÅStudy geometric fundamentals and applications! 

ÅLearn geometric modeling and its significance for visual 

computer applications 

ÅCourse projects lead to MS thesis (project) or Ph.D 

dissertation topics 
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Papers, Projects, and Assignments 
ÅPaper reading and literature review report (8-10 papers total, 

throughout the semester, technical report as a survey paper due 
April 18, 8-12 pages): 20% 

ÅPaper presentation on two papers (during the last two weeks of 
the semester, the weeks of 4/23 ï 5/4): 20% 

ÅClass attendance and asking questions during office hours: 10% 

ÅCourse project: 50% 

ÅBasic project requirements 
ïInteractive interface (graphics-based) 

ïIntuitive and easy to understand 

ïEfficient (fast, high-performance) 

ïBasic functionalities 

ïExamples 

ïFlexible and easy to generalize 
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If You are Serious 
ÅStudy my on-line, electronic course notes 

ÅPaper reading (8-10 papers) and literature review technical report 
(due April 18) 

ÅTwo paper presentations in our class 

ÅThink about your course project right away 

ÅWrite a proposal on your project and start to work on it 

ÅFinish your project by the end of this semester 

ÅTry to submit a paper if your project is really really new 

ÅYou are welcome to communicate with me via emails, call me, or 
come to meet with me in my office! 
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Paper Reading and Literature Review 

Å8-10 papers total, throughout the semester 

ÅPaper review technical report due: April 18, 

Wednesday 

Å8-12 pages 
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Project Plan and Deadlines 
Å Multiple check-points and phases, so please pay attention to the deadlines!!! 

Å Study a set of relevant papers (8-10 papers, throughout the semester), submit 
your literature review report on 4/18 Wednesday, 8-12 pages long for your 
report. 

Å Submit your own one-page proposal (February 20, Monday) 

Å Implement basic functionalities and user interface before the mid-term check 
point (March 26, Monday) 

Å Paper presentation week (during the last two weeks of the semester, the weeks 
of 4/23 ï 5/4) 

Å Class presentation & final project demonstration (at the end of the semester, 
tentatively set on 5/7-11) 

Å Final project report (at the end of the semester, tentatively set on 5/7-11) 

Å ONLY individual project is allowed, NO group projects! 

Å Office hours / individual meetings (on Mondays and Wednesdays, or  by 
appointments!!!) 

Å Penalty for late submission (25% per day) 
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Course Project (50%) 

ÅOne-page project proposal: 5% 

ÅMid-term demo with preliminary results: 5% 

ÅOral presentation and final demo: 10% 

ÅA working system + software codes: 20% 

ÅFinal project report: 10% 
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Grading Requirements 
1. Meet with Hong for (at least) 30-45 minutes to decide your 

study plan for this course, review your research experiences in 
the past, and plan for the future 

2. Upon the individual meeting with Hong, select 8-10 research 
papers and start to read them immediately  

3. Write and submit an one-page technical proposal on what you 
are planning to do during the next 2-3 months (programming-
driven research projects, re-implementation of at least one 
paper, etc.) 

4. Finish a 8-12 page technical report on literature review for the 
8-10 papers you are reading (due April 18, Wednesday) 

5. Give two paper presentations in class (total 30-60 minutes) 

6. Finish all the course requirements for all check points 

7. Give a final presentation (total 30 minutes) based on your 
technical report for your project (8-12 pages) 
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Course Questionnaire  
1. List your background courses/knowledge/education 

related to graphics/visualization, your current 

education level 

2. What is the main goal/purpose for you to take this 

course (e.g., learn the knowledge, pursue a career in 

this area) 

3. How does this course help your future professional 

career 

4. Your expectations on the course, and your studying 

plan 

5. Other important issues that you can think of 
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How to Get a ñAò? 

ÅFinish all the course requirements, and I will 

issue a ñAò grade 
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Course Synopsis  

ÅOur goals 

ïGeometric concepts, mathematical tools, geometric 

modeling techniques, fundamental algorithms, 

graphics and visualization relevance 

ÅTechnical coverage 

ïPolygonal and curved objects, parametric and 

implicit representations, modeling of curves, 

surfaces, and solids, spline theory, wavelet theory, 

multi-resolution synthesis and analysis, differential 

geometry, more advanced topics 
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Course Scopes 

ÅGeometry is ubiquitous  

ÅBut if time permits, we will go beyond the 

traditional boundary of geometric modeling and 

simulation 

ÅWe will be covering the topics of general data 

and material modeling as well 
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Geometric Processing 
ÅGeometric Models 

ÅGeometric Design 

ÅGeometric Reconstruction 

Sample Points 
Geometric Design 

Specifications 

Computer-Compatible 
Geometric Models 
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Geometric Models 
ÅThe geometric models are approximations of 

real-world geometric objects by a finite set of 
shape parameters 

ÅBy manipulating this set of shape parameters, 
modelers can design a large variety of geometric 
shapes 

Continuous 
Real-World 

Objects 

Abstraction & 
Approximation 

Finite Set of 
Shape 

Parameters 
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Bridge the Shape Parameters with 
Geometric Modeling Specifications 

ÅGeometric modeling techniques translate the geometric 
modeling requirements to appropriate shape parameter 
values 

Geometric Modeling Specifications 

Geometric Modeling 
Techniques 

Shape Parameters of Models 
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Polygonal Meshes 

ÅShaded model 
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Parametric Representation 

ÅParametric curve functions 

 

ÅParametric surface functions 

 

ÅPiece-wise polynomial blending 
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NURBS Curves and Surfaces 


