
ISE 710

GENETIC ALGORITHMS in MANUFACTURING

Spring 2008
Credit Hours: 3, Prereq: Permission Required. Call Number: 04054
Description: 
Foundations of Genetic Algorithms, discussion of various genetic strategies and operators, applications in constrained, combinatorial, and multi-objective optimization; scheduling, cellular manufacturing and layout; brief discussion about other meta-heuristics.
Sessions: 

MW, 3:10pm-4:30pm, Stocker 292B.
Instructor: 

Dr. Gürsel A. Süer, Room 274, Stocker Center.

Phone: (740) 593-1542

Fax: (740) 593-0778

E-mail: suer@bobcat.ent.ohiou.edu
Office Hours:

MW 10:30am-11:30am or by appointment.

Textbook:

Gen, M., and Cheng, R. Genetic Algorithms and Engineering Optimization. John Wiley, 2000. 

Reference Book:

Gen, M., and Cheng, R. Genetic Algorithms and Engineering Design. John Wiley, 1997.

Course Objective:

To prepare students to understand the foundations of Genetic Algorithms. To help them compare different genetic strategies and operators. To discuss potential Genetic Algorithm applications particularly in Manufacturing. To provide an understanding of Genetic Algorithms as a heuristic optimization technique. Introduce different meta-heuristic methods.
After the course, students will be able to develop GA-based solution approaches for various manufacturing problems. 

Exams:

Two midterm exams and a final exam will be given. Exams will be announced at least one week in advance (tentatively scheduled for April 30 and May28). Exams might have both theory and problem sections. Students must take the exams on the date and the time scheduled. Exceptions can only be made if the student submits a written request before the exam with valid reasons and if it is approved by the instructor. Final exam is comprehensive. 

Presentation:  

Each student is required to make a presentation on a particular topic of Genetic Algorithms (6-10 different approaches). Students will select the articles and focus on this particular operator/strategy only.  The presentation topic has to be approved by the Instructor. Students are also required to distribute a copy of the presentation. Deadline for article selection is April 23. Presentations will be scheduled for mid-early May. Students will also evaluate their classmates’ presentation. Presentations involving Immune Systems, Ant Colonies, Genetic Programming, Swarm Intelligence and Fuzzy Logic are encouraged.

Project: 

There are two options for the class project: 1) Individual Project, 2) 2-member Group Project. GA programming is “must” for a Group Project. The experimentation expected is also extensive to be able to justify 2 members in the group. On the other hand, individual project can involve either GA programming and some moderate level experimentation or extensive experimentation with an already developed GA software. Deadline for project topic selection is April 30. Project Progress Report is due May 21 and final report is due June 4.

Homeworks:

Homework problems will be assigned every Wednesday and they will be due in the following Monday. 

Readings:

You are recommended to read the material before the class.

Computer Usage:

All the reports have to be typed. Programming is required from the students who have selected Group Project option. There is no requirement on the programming language to be used.

Grading:

Midterm I

17% 
Midterm II

18% 

Final Exam

25%

Homework

15%

Presentation

5%

Project


20%

Attendance Policy:

Attendance to all sessions is strongly recommended. Students are responsible for all of the material covered in the class. 

Academic Misconduct:

No collaboration of any kind is permitted during any of the exams and homework. All suspected cases will be treated according to the University Policy as stated in the Catalog and the Student Handbook. 

Tentative Schedule:

1. March 31, Apr 2   
Introduction, Basic Problem 

2. Apr 7, 9

Foundations of GA, T-Ch1, R-Ch1 

3. Apr 14, 16

Foundations of GA, T-Ch1, R-Ch1 

4. Apr 21, 23

Constrained Optimization, R-Ch2 

Article Selection

5. Apr 28, 30 

Combinatorial Optimization, T-Ch2, R-Ch3

EXAM I 

Project Topic Selection

6. May 5, 7

Multi-Objective Optimization T-Ch3

7. May 12, 14     
Scheduling, T-Ch6, R-Ch5, 6, 7 

Article Presentations

8. May 19, 21 

Scheduling, Cellular Manufacturing T-Ch6,9;R-Ch5, 6, 7

Project Progress Report

9. May -, 28 

Layout T-Ch9, Other Meta-heuristics 

EXAM II

10. June 2, 4  

Final Report and Project Presentation

Final Exam is scheduled on Friday, June 13, at 2:50 p.m
Potential Project Topics (require programming):

1. Manpower Assignment in Cells (Assignment Models)

2. Manpower assignment (Qualitative and Quantitative Measures Combined) 

3. Capacitated Lot Sizing (Adaptive Parameters)

4. Job Shop Scheduling (Dynamic Rule Assignment per machine)

5. Various Strategies for Multiple Performance Measures 

· Ranking based 

· Aspiration Level Based (% Performance)

· Improve a solution (take a poor solution and then try to improve)

· Degrade Solution (take a very good solution with respect to PM X and try to degrade its solution quality hope to get better results with respect to other PMs). 

6. Family Formation in CM (with Remainder Parts and Cells)

7. Initial Evaluation and Establishing PM in Scheduling Environment  

8. Cell Loading (Direct Assignment, Multiple Performance Measures, Cell Eligibility Restrictions, etc.)

9. Parallel Machine Scheduling (multiple performance measures, non-zero ready times)

10. Flow Shop Scheduling (Minimizing nT)

11. Co-evolution (Hierarchical Production Planning, Cellular Design and Control) 
12. Fuzzy-GA Scheduling
13. Genetic Algorithms for Curve Fitting

14. Genetic Algorithms for designing Parallel Assembly Lines
Experiment with: 

· different crossover, mutation operators

· different selection strategies

· number of generations and population size

· robust solutions

· belief space

· multiple performance measures

· co-evolution

· fitness function-related mutation 

· fitness function-related crossover strategy

· fitness function-related mating

· non-random mating

· local optimizers, etc.

· evaluation based on potential fitness (identifying chromosomes with great potential)

· form small groups from the population and apply radical parameters. If any of the groups improve drastically use them to mate with the population to move the population in that direction.

Experimentation Projects (no programming required):


Single Machine Scheduling or Cell Scheduling


Single or Dual Performance Measures



Experiment with 



Different pairs of performance measures



Non-random mating strategies (Mating, feeding strategies, back-feeding)



Non-zero Ready Times (Delay, Nondelay, Mixed Strategies)



High Risk Searches (Two performance measures set to the same PM with 

different parameters)


Parallel Machine Scheduling



Experiment with different problems and compare with Optimal Solutions

Flow Shop Scheduling



Experiment with different problems and compare with heuristics

Manpower Allocation and Cell Loading



Experiment with different problems and compare with Optimal Solutions
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Presentation Evaluation Sheet

	Presenter
	Presentation

Quality

(Visual, talk,

clearity, timing..)
	Presentation Content

(problem,

 method, etc.
	Originality of Topic
	Answering 

Questions/

Drawing Interest
	Final  
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YOU CAN ASSIGN A MAXIMUM OF __ POINTS TO OTHER PRESENTERS.

