Proposed Concentration in Computer Science (CS) for 
Earth and Environmental Sciences (EES) Majors

Purpose: To better prepare students for employment in the energy exploration sector and the environmental consulting fields.  No program exists such as this, which will make our students highly marketable.
Overall Description:  This program is for EES majors at the undergraduate or graduate level.  A similar EES concentration will be available for CS majors.  Working professionals will also be able to take the graduate level courses.  A future certificate program is also being considered.
A minimum of 4-5 courses will be required for the EES or CS concentrations, as follows:

1. Computer Science Concentration:

Undergraduate: 


Required:  The 3 introductory CS courses on programming, in sequence.



      A fourth course in Data Structures

Electives:    Data mining or Visualization
Proposed Courses:

Required:

CS 240, CS 241, CS 242 and CS 400 


Note:  CEG 233 pre-requisite is waived.  Need to discuss MTH 257 pre-requisite.
Electives:

Visualization Elective - Thomas Wischgoll has developed the CEG 490/690 Scientific Visualization and Virtual Environments course.  The course description is below:

Scientific visualization as a research area has impacted an enormous number of engineering disciplines. In particular, it helps users get better insight into their data. In many areas, it is almost impossible to reasonably analyze data without an appropriate visualization due to the overwhelming amount of information present in the data. Data sets resulting from simulations or experiments in various application fields, for example computational fluid dynamics (CFD) or medical imaging, have to be analyzed and represented in a way that the user is enabled to easily investigate and explore the data. Generally, the software environment becomes more and more illustrative. For example, the emerging of Google maps and Google Earth underlines this. This course will provide you with techniques for generating visualizations of various different data types, including scalar, vector, and tensor data. Geometric as well as volumetric methodologies will be introduced. Advantages and disadvantages of the visualization methods are discussed to enable students to pick the optimal technique for a given type of data set. Different visualization environments are illustrated from common desktop environments to high-end virtual environments. Programming techniques for these environments are explained, including rendering techniques and different input paradigms. Programming examples are provided to enable students to immediately experience their own visualization application. Materials in this course are complementary to those in Computer Graphics I.
CS 400 should suffice as a pre-requisite, but CEG 476 is recommended per Dr. Wischgoll.
Data Mining Elective – CS 705 has been previously taught by Guozhu Dong.  The syllabus is attached.  CS 400 suffices as pre-requisite for motivated students, but CS 405/605 is recommended per Dr. Dong. 
Graduate:


Required:  Two new courses that condense the 4 required above. Given at either 500 or 


      600 level.  

Required Electives:    Data mining or Visualization
Required:

Two new graduate level courses will be developed that combine the material in the CS 24x sequence and CS 400.  These courses can also be offered to students pursuing a Master’s Degree in Computer Science or Computer Engineering who not have undergraduate degrees in the field.
Electives:


Same as above taken at graduate level.
2. Earth & Environmental Sciences Concentration (CS majors graduate and undergraduate):
Required:   One of the three:  A new course “Essentials of Earth Science”, the 

General Education Geology course, or the General Education Physics 

course.


Required Electives (3 courses) from one or more of the 3 tracks:

      Seismic

        Environmental Sciences
          Geospatial Data Processing

Seismic methods

GIS



GIS
Seismic processing and/or
Hydrogeology modeling

Remote sensing

Seismic interpretation

Flow and transport

Geography (to be determined)

Advanced interpretation

Hydrogeochemistry

See attached Curriculum Document for Proposed Modifications to Current B.S. Degree Program in Computer Science with Bioinformatics Concentration.


CS 705 Introduction to Data Mining

Fall Quarter, 2007

Description: Data mining is concerned with the extraction of novel knowledge from large amounts of data.

This course introduces and studies the concepts, issues, tasks and techniques of data mining. Topics

include data preparation and feature selection, association rules, classi¯cation, clustering, evaluation and

validation, scalability, spatial and sequence mining, privacy, and data mining applications. 3 hours lecture,

2 hours lab.

Prerequisite: CS 605 (Introduction to Database Systems), or CS 609 (Introduction to AI), or equivalent, or

with consent of the instructor. Implicitly, CS 600 (Data Structures) is also required.

Instructor: Dr. Guozhu Dong. 383 Joshi.

Phone & Email: (937)-775-5066, guozhu.dong@wright.edu

Class details: 6:05 { 7:20, TTh, Millet 399

O±ce hours: 2:40 - 3:30, TTh. Use e-mail for short questions.

Text Book: Data Mining: Concepts and Techniques, 2nd edition. J. Han and M. Kamber. Morgan Kaufmann.

Reference texts: Data Mining: Practical Machine Learning Tools and Techniques, I.H. Witten and E. Frank,

Morgan Kaufmann, 2nd Edition

Introduction to Data Mining, Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Addison Wesley, 1st

Edition

Principles of Data Mining. D. Hand, H. Mannila, and P. Smith. MIT Press.

Resources: Class directory: Uptodate slides will be provided at www.cs.wright.edu/~gdong/cs705

Students may ¯nd this webpage useful: http://www.kdnuggets.com/, especially its pointers to datasets.

There are many Java programs for data mining at www.cs.waikato.ac.nz/ml/weka.

Grading: Homeworks: 10%, Midterm: 25%; Final: 35%; Projects 30%.

Final grade: A=[90,100], B=[80,90), C=[70,80), D=[60,70), F=[0,60).

The projects require extensive programming. Submissions that do not compile or that do not address

project requirements will receive zero or very low marks.

Handouts: Handouts, and other course material will be distributed in class. It is the students' responsibility

to collect them. The instructor plans to make these, plus slides masters, available in the course directory.

Important dates:

6:05 { 7:20, Tuesday, 10/2, in class midterm.

8:00 { 10:00, Thursday, 11/15: Final.

There is no class on October 30, as the instructor will attend a conference.






