Case School of Engineering

Master of Science Degree Programs

Recognizing the different needs and objectives of resident and non‑resident graduate students pursuing the master's degree, two different plans are offered. In both plans, transfer of credit from another university is limited to six hours of graduate‑level courses, taken in excess of the requirements for an undergraduate degree, approved by the student's advisor, the department chair, and the Dean of the School of Graduate Studies. All Master of Science degree programs require the submission of a program of study which must be approved by the advisor, department chairperson and the dean of engineering and which must be submitted before registering for the last 9 course credits of the program.

Plan A ‑ Thesis

Minimum requirements for the degree of Master of Science in a major field under this plan are 

1. Completion of 18 hours of graduate course work. The courses must be approved by the department offering the degree, as well as the dean of engineering.

2. Completion of nine hours of thesis work culminating in a thesis examination given by at least three professors, plus approval by the chair of the department offering the degree. A student with research experience equivalent to a thesis may petition the Graduate Committee of The Case School of Engineering for substitution of nine hours of course work for the thesis requirement. In this ease, the thesis examination above is replaced by a similar examination covering the submitted research work and publications. At least 18 hours of total course work, including up to 9 hours of thesis research, must be at the 400 level or higher.

Plan B .‑ Engineering Project

Minimum requirements for the degree of Master of Science in a major field under this plan are

1. Completion of 27 hours of graduate course work including a Special Problems course described in item 2. The program must be approved by the department offering the degree, as well as the dean of engineering.

2. Three to six hours of Special Problems course work, which must consist of an engineering project approved by the chair of the department offering the degree, which may be carried out at the student's place of employment with nominal supervision by a faculty advisor or in the division laboratories under direct supervision. The project must culminate in a written report and examination by at least three professors plus approval by the chair of the department offering the degree. The Special Problems course may be waived for students who have had industrial design or research experience and who submit sufficient evidence of this experience in the form of a publication or internal report. For these students, a minimum of 27 hours of course work and the final oral examination covering the submitted publications or reports as well as related course material will be required for the master's degree. At least 18 hours of course work including up to 6 hours of Special Problems must be at the 400 level or higher.

Undesignated Master of Science Degree

A student working toward an undesignated Master of Science degree in engineering must select a department. The student is responsible for submitting a program of study which must have the approval of the student's advisor and department head and the dean of engineering and which must contain a minimum of nine semester hours of course work in the department approving the program. A minimum of 18 semester hours of course work for the degree must be at the 400 level or higher. The student must meet all the requirements of the designated Master of Science degree in engineering.

Doctor of Philosophy Degree

The student's Ph.D. program should be designed to prepare him or her for a lifetime of creative activity in research and in professional engineering practice. This may be coupled with a teaching career. The mastery of a significant field of knowledge required to accomplish this purpose is demonstrated by an original contribu​tion to knowledge embodied in a thesis and by satisfactory completion of a comprehensive course program which is intensive in a specific area of study and includes work in other areas related to, but not identical with, the major field. The necessity for breadth as well as depth in the student's education cannot be overemphasized. To this end, any engineering department may add additional requirements or constraints to ensure depth and breadth appropriate to its field. No student may be admitted to candidacy for the Ph.D. degree before approval of his or her program of study by the Advisory Committee, the department, and the dean of engineering. After this approval has been obtained, it is the responsibility of the student's department to notify the Dean of the School of Graduate Studies of his or her admission to candidacy after the student has fulfilled any additional department requirements. Minimal requirements in addition to the university requirements are

1.
The minimum course requirement beyond the B.S. level is 36 credit hours of courses taken for credit, at least 18 hours of which must be taken at Case Western Reserve University. The following courses taken for credit will be acceptable for a Ph.D. program of study

a.
All 400‑, 500‑, and 600‑level courses,

b.
Those 300‑level courses approved by the student's department up to a maximum of three beyond the B.S. or a maximum of one beyond the MS., and

c.
Approved graduate‑level courses taken at other institutions

2.
A minimum depth in basic science equivalent to six semester hours (for credit) is required.  This requirement is to be satisfied by courses that have been previously approved by the faculty of the department in which the student is enrolled.

3.
The requirement for breadth is normally satisfied by a minimum of 12 semester hours of courses (for credit) outside the student's major area of concentration as defined by the student's department and does not include courses taken to fulfill the basic science requirement.
4.
A minimum of three teaching experiences as defined by the student's department. All programs of study must include departmental 400T, 500T, and 600T courses to reflect this requirement.
5.
The minimum requirement for research is satisfied by at least eighteen hours of thesis (701) credits.
6.
A cumulative quality‑point average of 3.0 or above in all courses taken for credit as a graduate student at Case Western Reserve University (excluding grades in thesis research and grades of R) is required for the award of the doctor's degree.
Qualifying Examination

The student must pass a qualifying examination relevant to his or her area of study as designated by the curricular department with which he or she is affiliated. For students who obtain the MS. degree from Case Western Reserve University, the qualifying examination should be taken preferably before the end of the student's fourth semester of graduate study but no later than the end of the fifth semester at the University. For students entering with the masters degree the examination should be taken no later than the end of the third semester at the University.

Program of Study

Each student is required to submit a program of study, detailing his or her course work, thesis schedule, and qualifying examina​tion schedule and indicating that all the minimum requirements of the University and the faculty, of The Case School of Engineering are satisfied. This program of study must be approved by the advisory committee, the department chairperson and the dean of engineering before registering for the last 18 credits hours of the program.

If the student is pursuing the Ph.D, degree without acquiring the MS. degree. the program of study should be accompanied by a petition to the clean of engineering to waive the requirement of the MS. degree. All required courses taken at the University beyond the B.S. degree should be shown on the program of study with the grade if completed. If the requirements are to be fulfilled in other than the standard ways described above, a memorandum requesting approval should be attached to the program of study.

The program of study must be submitted within one semester after passing the qualifying examination.

Master of Science Degree Programs

Students in all Master of Science degree programs will prepare a program of study in conjunction with their facility advisor. Complete listings of all graduate courses appear elsewhere in this bulletin. Graduate students interested in a cooperative education experience should register for ENGR 400C while they are on a coop assignment.

ENGR 400C. Graduate Cooperative Education (0) An academic opportunity designed for graduate students to enhance their classroom, laboratory, and research learning through participation and experience in various organizational/industrial environments where theory is applied to practice. Graduate Cooperative Education experiences may be integrated with the student's thesis or research project areas, or be solely for the purpose of gaining professional experience related to the student's major field of study. Registration in this course will serve to maintain full‑time student status for the period of time that the student is on a co‑op assignment.
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Undergraduate Programs

Electrical Engineering

B.S/MS. Program

The department encourages students with at least a 3.5 grade point average to apply on to the five year bachelor’s/master's program in the junior year This integrated program, which permits substitution of M.S. thesis work for the senior design project, provides a high level of fundamental training and in‑depth advanced training in the student's selected specialty. It also offers the opportunity to complete both the Bachelor of Science in Engineering and the Master of Science degrees within five years.

Computer Engineering

B.S./M.S. Program

Students with a grade point avenge of 3.2 or higher are encouraged to apply to the WS./M.S. Program which will allow them to get both degrees in five years. The B.S. can be in Computer Engineering or a related discipline, such as mathematics or electrical engineering. Integrating graduate study, in computer engineering with the undergraduate program allows a student to satisfy all requirements for both degrees in five years.

Systems and Control Engineering
B.S/M.S. Program

The department encourages students with at least a 3.2 grade point average to apply for admission to the five‑year bachelors/master's program in the junior year. This integrated program, which permits substitution of M.S. thesis work for the senior design project, provides a high level of fundamental training and in‑depth advanced training in the student's selected specialty. It also offers the opportunity to complete both the Bachelor of Science in Engineering and Master of Science degrees within five years.

Graduate Programs

Computer Engineering and Science

Graduate Studies

The programs in computer engineering and computing and information sciences are similar in that they each require a strong background in both computer hardware and software, as well as a substantial amount of "hands‑on," experience. The programs differ in that engineering is based mainly in physical sciences, while computer science is more strongly based in mathematical sciences as applied to more abstract notions such as properties of programming languages, analysis of algorithms, complexity considerations. and proof of correctness. The department believes that the success of its graduates at all levels is largely due to the emphasis on project and problem‑oriented course material coupled with the broad‑based curricular requirements. Doctoral dissertations must be original contributions to the existing body of knowledge in computer engineering and science.

Electrical Engineering and Applied Physics Graduate Studies

The electrical engineering program offers graduate study leading to the Master of Science and Doctor of Philosophy degrees. The programs are comprehensive and basic, emphasizing four major areas in which the faculty are actively engaged in research: (1) automation. sensing. intelligence and actuation; (2) solid state electronics: (3) electromagnetic, high frequency communications and devices: and (4) circuits, signal processing. and computer-aided design. Academic requirements for graduate degrees in engineering are as specified for The Case School of Engineering in this bulletin, however, some exceptions are noted below. All current rules and regulations for this department are detailed in a graduate student handbook, available from the department office, which supersedes any rules contained here. A number of teaching and research assistantships are available, on a competitive basis, for the full support of qualified students. In addition, a limited number of tuition assistantships are also available for partial support of graduate students.

Systems Engineering Graduate Studies

Graduate programs in systems and control engineering include the following areas of concentration: control theory (adaptive control, stochastic filtering and control, nonlinear control), optimization and decision theory (multi‑objective and large scale system theory), control of industrial and manufacturing systems (facilities layout, flexible manufacturing), biomedical control system design and analysis (control of neural prostheses, auto​matic control of therapeutic drug delivery), energy systems (power distribution and production planning, load forecasting), and global and environmental system analysis and control.(resource constraints: water. energy etc., earning capacity and global climate change).

Research funds are used to provide assistantships that support the thesis research of graduate students. Current research funding is provided by Elsag‑Bailey. Rockwell Automation, the Ford Motor Company, the Cleveland Advanced Manufacturing Program (CAMP), the Electric Power Research Institute (EPRI). the National Institutes of Health (NIH), National Institute of Nursing Research(NINR),the National Science Foundation (NSF), the U.S. Department of Veterans Affairs‑Rehabilitation Research and Development Program (VA‑RR&D), the Office of Naval Research (ONR), the U.S. Agency for International Development (US‑AID) and United National Education, Scientific Cultural Organization (UNESCO).

