
ACADEMIC AFFAIRS COUNCIL 
 
 

AGENDA ITEM: 4.A.1 
 

DATE: May 19, 2011 
 

****************************************************************************** 
 
SUBJECT:  New Program - SDSMT, Minor in Robotics 
 

South Dakota School of Mines & Technology has submitted a proposal for a 
baccalaureate minor in Robotics. The University has an M.S. in Robotics & Intelligent 
Autonomous Systems (approved in 2009).  SDSM&T does not request any new State resources. 
The courses are offered now for existing programs. 
 

SDSM&T notes that South Dakota companies use robotics in manufacturing and design. 
The minor will provide students with a competitive edge when they seek employment.  
SDSM&T also expects the minor to be helpful in recruiting students to its graduate programs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
****************************************************************************** 

RECOMMENDED ACTION 
  

 Provide Dr. Gough with comments for inclusion on the COPS and BOR coversheets. 
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ATTACHMENT I 
 

South Dakota Board of Regents 
New Baccalaureate Degree Minor 

 
University: South Dakota School of Mines & Technology 
Title of Proposed Minor: Minor in Robotics 

Degree(s) in which minor may be earned: 

Applied and Computational Mathematics, 
Computer Science, Mining Engineering, 
Geology, Geological Engineering, Physics 

Existing related majors or minors: Minor in Computer Science 
Proposed Implementation (term): Fall 2011 
Proposed CIP Code: 11.0701 
 
University Approval 
To the Board and the Executive Director: I certify that I have read this proposal, that I believe it 
to be accurate, and that it has been evaluated and approved as provided by university policy. 
 
   

President of the University  Date 
 
After approval by the President, a signed copy of the proposal should be transmitted to the 
Executive Director. Only after Executive Director review should the proposal be posted on the 
university web site and the Board staff and the other universities notified of the URL. 
 
1.  Do you have a major in this area?  Yes X No 
 
South Dakota School of Mines & Technology requests approval for an undergraduate minor in 
Robotics. In recent years, robotics has been used to create efficiencies in manufacturing, allow 
researchers to explore areas too dangerous for humans to venture, increase security, and assist 
the military on the battlefield. South Dakota has companies that have automated manufacturing 
lines for electronics, thermal units, and heavy machinery. South Dakota also has a company that 
is focused on the advanced design of farming equipment, which allows farmers to use satellite 
data to assist with precise control in the application of fertilizer, as well as the ability to 
implement other crop management strategies over a large acreage. This minor will prepare 
SDSM&T graduates to participate in a rapidly growing industry that will be in need of a 
knowledgeable workforce. 
 
SDSMT does not have an undergraduate major in Robotics. However, SDSM&T does offer an 
M.S. in Robotics and Intelligent Autonomous Systems (approved in 2009) and offers 
undergraduate courses related to robotics. Thus, this minor program does not require any 
additional resources since the courses are already part of our regularly scheduled offerings. The 
robotics minor is a vital way to help prepare students to work with this cutting edge technology 
in the context of their own major.  
 
2.  If you do not have a major in this area, explain how the proposed minor relates to your 
mission. 
 

2 
 



ATTACHMENT I 
 

SDSMT is a technological university emphasizing science and engineering (Policy 1:10:3).  The 
use of robotics is pervasive in both science and engineering. This minor is an excellent way to 
provide our students opportunities to enhance their academic programs with skills and theory 
that will prove valuable in their profession. The application and theory related to robotics is very 
interdisciplinary and provides a great platform to advance the state of knowledge across multiple 
disciplines.  
 
3.  How will the proposed minor benefit students? 
 
A minor in robotics should provide a competitive edge for graduates as they seek employment in 
a competitive job market. Robotics is the perfect interface where hardware meets software, but it 
is rare for students to be properly trained to handle both sides of this interface. For example, 
students in Computer Science are extensively trained is software design, but lack the mechanical 
background to properly identify the capabilities of the hardware. In other words, just because you 
write the code for a robot to move in a certain way does not change the laws of physics on what 
is possible. Mechanical Engineering students do have an introductory course in Mechatronics, 
but this additional coursework gives them an advanced ability to design and utilize the software 
components of a robotic system. Often the most cost efficient solutions that are found in 
automated systems are through the software design.   
 
4.  Provide estimated enrollments and completions in the table below and explain how the 
estimates were developed. 
 

 Fiscal Years* 
 1st 2nd 3rd 4th 

Estimates FY2012 FY2013 FY2014 FY2015 
Students in the minor (fall) 4 6 8 8 
Completions by graduates 2 4 4 4 

* Do not include current year. 
 
This estimate is based on current enrollment numbers in the courses we are offering. In addition, 
estimate incorporates relative comparison to the number of minors we currently produce in 
Computer Science.  
 
5.  What is the rationale for the curriculum? 
 
The required courses will provide students with the fundamentals of robotics and intelligent 
autonomous systems. This is a focused field of study that is interdisciplinary by nature and 
should serve our graduates well in the highly automated manufacturing and service industries.  
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6.  Complete the tables below. Explain any exceptions to BOR policy being requested. 
 

A. Distribution of Credit Hours 
Minor in Robotics Credit Hours Percent 

Requirements in Minor 12-13 67% 
Electives in the Minor 6 33% 

Total 18-19 100% 
 
B. Required Courses in the Minor 
 

Prefix Number Course Title New* Hours 
CSC 150 Computer Science I No 3 

Students must complete CSC 300 OR CSC 405   
CSC 300 Data Structures No 4 
CSC 405 Survey of Data Structures and 

Algorithms 
No 3 

CSC 415 Introduction to Robotics No 3 
CSC 416 Introduction to Autonomous 

Systems 
No 3 

Subtotal, required 12-13 
 * New: Y= yes, N = no. 

 
C. Elective Courses in the Minor: List courses that may be taken as electives 
in the minor. Indicate any new courses to be added specifically for the minor. 
(If the list of existing courses is long, it may be provided as Appendix A.) 

 
Prefix Number Course Title New* Hours 

Must take at least 6 credits from the following 
CSC 447 Artificial Intelligence No 3 
CSC 449 Pattern Recognition No 3 
CSC 456 Operating Systems No 3 
CSC  464 Introduction to Digital Image 

Processing and Computer Vision 
No 3 

 
7.  What outcomes will be expected for all students who complete the minor?  How will 
these outcomes be achieved? 
 
Students should be able to identify the fundamental principles of robotics and apply their use. 
Students should be proficient in writing basic code for robotics and implement the use of 
appropriate tools to address the needs of autonomous systems. 
 
8.  What instructional technologies will be used to teach courses in the minor? This refers 
to the instructional technologies used to teach the new courses in the minor and NOT the 
technology applications students are expected to learn. 
 
All courses are already established.  
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9.  Is the University is requesting authorization to provide the minor to students at an off-
campus location or by distance delivery? If yes, explain.  If off-campus or distance delivery 
authorization is not requested, enter “None.” 
 
None 
 
10.  Costs, Budget & Resources: Explain the amount and source(s) of any one-time and 
continuing investments in personnel, professional development, release time, instructional 
technology and software, other O&M, facilities, etc needed to implement the minor. 
 
All courses are already established and this minor should only require minor adjustments related 
to workload and facilities.  
 
11.  Additional Information Additional information is optional. Use this space to provide 
information not requested above.  Limit the number and length of additional appendices. 
Identify appendices with capital letters. Letters of support are not necessary and are rarely 
included with Board materials.  This item may be deleted if it is not used.   
 
This minor program should also be an excellent opportunity to recruit students to some of the 
SDSMT graduate programs.  
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