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Summary of the Proposal

Four new courses in robotics concentration are being proposed. 
They will be created and co-listed in three engineering technology departments: MECH, CET, and EET. Eight faculty members from the three departments will be initially involved in creating, teaching or co-teaching these courses. It is expected that more faculty members will be involved at a later time in teaching or co-teaching theses multidisciplinary courses. These four new courses along with the faculty members who are committed to be involved in the teaching or co-teaching the courses are listed in the following table:
Table 1
	New Courses in Robotic Concentration
	Faculty members who will teach or co-teach

	MECH3572/CET3572/EET3572
Embedded System and Applications in Robotics
	MECH: Andy Zhang and Angran Xiao
CET: Farrukh Zia, Yu Wang, and Xiaohai Li
EET: Xin-Zhou Wei

	MECH3672/CET3672/EET3672
Actuators and Sensors Applications in Robotics
	MECH: Andy Zhang and Angran Xiao
CET: Farrukh Zia, Yu Wang, and Xiaohai Li
EET: Viviana Vladutescu

	MECH4772/CET4772/EET4772
Control Systems in Robotics
	MECH: Andy Zhang and Angran Xiao
CET: Xiaohai Li and Farrukh Zia

EET: Muhammad Ummy and Xin-Zhou Wei

	MECH4872/CET4872/EET4872
Robotic Systems Design and Applications
	MECH: Andy Zhang and Angran Xiao
CET: Xiaohai Li and Farrukh Zia
EET: Muhammad Ummy and Xin-Zhou Wei
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CURRICULUM MODIFICATION PROPOSAL FORM (New)
This form is used for all curriculum modification proposals. See the Proposal Classification Chart for information about what types of modifications are major or minor.  Completed proposals should be emailed to the Curriculum Committee chair.
	Title of Proposal
	Creation of a Robotic concentration in the Bachelor of Technology (B. Tech) Program in MECH Department

	Date
	3/26/2015

	Major or Minor
	Major

	Proposer’s Name
	Andy S. Zhang

	Department
	Mechanical Engineering Technology

	Date of Departmental Meeting in which proposal was approved
	2/18/2015

	[image: image1.emf]

	Brief Description of Proposal

(Describe the modifications contained within this proposal in a succinct summary.  More detailed content will be provided in the proposal body.
	The proposed robotic concentration contains four courses:

1. MECH3572/CET3572/EET3572
                Embedded Systems and Applications in Robotics,

2. MECH3672/CET3672/EET3672
                Actuators and Sensor Applications in Robotics,

3. MECH4772/CET4772/EET4772
Control Systems in Robotics, and 
4. MECH4872/CET4872/EET4872
Robotic Systems Design and Applications 

	Brief Rationale for Proposal

(Provide a concise summary of why this proposed change is important to the department.  More detailed content will be provided in the proposal body).  
	Advances in computer technology and semiconductor electronics have created a new product design field called mechatronics. Nowadays almost all engineering and consumer products that many MECH, IND, EMT, CET, and EET students will be working on after graduation are mechatronics in nature. Products such as automotive subsystems (anti-lock braking systems, automatic steering systems, chassis stabilizing systems, engine control units), medical devices, CNC machine, environmental monitoring systems, autofocus cameras, ATMs, service and surgical robots are all mechatronic products. Mechatronics treats product design as system design that requires the tight integration of mechanical components, electrical/electronic systems, industrial design ideas, computer-control systems, embedded systems, and intelligent software into the product design and development processes.
As more and more students from MECH, IND, EMT, CET, and EET programs are engaging in various hands-on mechatronics/robotic design activities every semester, they requested  that mechatronic/robotic concentration program be created in each department so that students can be exposed to mechatronics/robotic technology in a more systematic way. 

To address the needs of our students, a group of faculty members from the three engineering technology departments (MECH, CET, and EET) agreed to work together to create above four robotic courses in each department that share the same course names and numbers. The new courses will be co-listed in the college catalog. This will allow faculty members from different departments to co-teach the courses thus creating opportunities for students to learn robotic technology from different perspectives. This further creates opportunities and a platform for faculty members and students to collaborate. Eight faculty members who will be involved in creating the robotic concentration are: Dr. Andy S. Zhang and Dr. Angran Xiao from MECH; Dr. Farrukh Zia, Dr. Yu Wang, and Dr. Xiaohai Li from CET, and Dr. Muhammad Ummy, Dr. Xin-Zhou Wei, and Dr. Viviana Vladutescu from EET.
This proposal describes the four courses specifically for MECH students. Faculty members from CET and ETET will submit their related work at a later time.  

	Proposal History

(Please provide history of this proposal:  is this a resubmission? An updated version?  This may most easily be expressed as a list).
	This is a resubmission of a proposal submitted on 9/29/2014. The new proposal reflected the inputs from faculty members in CET and EET. 


Please include all appropriate documentation as indicated in the Curriculum Modification Checklist.

For each new course, please also complete the New Course Proposal and submit in this document.

Please submit this document as a single .doc or .rtf format.  If some documents are unable to be converted to .doc, then please provide all documents archived into a single .zip file.

ALL PROPOSAL CHECK LIST

	Completed CURRICULUM MODIFICATION FORM including:
	

	· Brief description of proposal
	Y

	· Rationale for proposal
	Y

	· Date of department meeting approving the modification
	Y

	· Chair’s Signature
	Y

	· Dean’s Signature
	Y

	Evidence of consultation with affected departments

List of the programs that use this course as required or elective, and courses that use this as a prerequisite.
	Y

	Documentation of Advisory Commission views (if applicable).
	N/A

	Completed Chancellor’s Report Form.
	Y


EXISTING PROGRAM MODIFICATION PROPOSALS
	Documentation indicating core curriculum requirements have been met for new programs/options or program changes. 
	

	Detailed rationale for each modification (this includes minor modifications)
	


Rationale:

Advances in computer technology and semiconductor electronics have created a new product design field called mechatronics. Nowadays almost all engineering and consumer products that many MECH, IND, EMT, CET, and EET students will be working on after graduation are mechatronics in nature. Products such as automotive subsystems (anti-lock braking systems, automatic steering systems, chassis stabilizing systems, engine control units), medical devices, CNC machine, environmental monitoring systems, autofocus cameras, ATMs, service and surgical robots are all mechatronic products. Mechatronics treats product design as system design that requires the tight integration of mechanical components, electrical/electronic systems, industrial design ideas, computer-control systems, embedded systems, and intelligent software into the product design and development processes. Students trained with mechatronics technology are better prepared to face the open-ended challenges and create innovative products that have never been built yet. This concurrent engineering and mechatronic design approach, which emphasizes team collaboration, has become the new industry standard in product design and development. Mechatronic technology has been identified as one of the top10 highly influential emerging technologies of the 21st century by MIT’s Technology Review and by the International Center for Leadership in Education.  
In 2010, a group of faculty members from MECH and CET departments received a major NSF ATE grant to introduce mechatronics technology into existing MECH and CET associate degrees courses. Later, faculty members from EET department joined the group. Many hands-on mechatronic (robotic) design projects created by the faculty members have opened up a new frontier for the students to engage in mechatronic technology activities and through which to develop new ideas and new devices/products while in college. Many students won prices in numerous college level robotic (mechatronic) design competitions using the work of their design projects.   
While creating mechatronic projects and design activities and incorporating them into the existing courses in the MECH, CET, and EET departments,  the faculty members realized the limitations of existing courses that lacked certain aspects of scaffolding elements that their students needed to be exposed beforehand in order for the students to finish their design projects independently and smoothly. As more and more students from MECH, IND, EMT, CET, and EET programs are engaging in various hands-on mechatronics/robotic design activities every semester, they requested  that mechatronic/robotic concentration program be created in each department so that students can be exposed to mechatronics/robotic technology in a more systematic way. 
To address the needs of our students, a group of faculty members from the three engineering technology departments (MECH, CET, and EET) agreed to work together to create four robotic courses in each department that share the course name and numbers. The new courses will be co-listed in the college catalog. This will allow faculty members from different departments to co-teach the courses thus creating opportunities for students to learn robotic technology from different perspectives. This further creates opportunities and a platform for faculty members and students to collaborate. Eight faculty members who will be involved in creating the robotic concentration are: Dr. Andy S. Zhang and Dr. Angran Xiao from MECH; Dr. Farrukh Zia, Dr. Yu Wang, and Dr. Xiaohai Li from CET, and Dr. Muhammad Ummy, Dr. Xin-Zhou Wei, and Dr. Viviana Vladutescu from EET.   The four courses that will be created and co-listed and the faculty members will be teaching or co-teach these courses are shown in Table 1 on page 3.

The robotic concentration to be created in the three engineering technology departments will focus on one of the most popular and visible area of mechatronics: robotics. Technology innovation in robotics design and development is the most dynamic area that represents the latest development of the mechatronics technology. The robotic concentration is designed to address the important issues of proper scaffolding for the engineering technology students of the three departments to engage in product design using integrated concurrent engineering and multidisciplinary approach.

All the courses in the robotic concentration will be designated as elective courses for MECH, CET, and ETET students. They are designed to give those students in the three departments, who want to develop robotic expertise, needed knowledge and hands-on skills in robotics so they can work as robotic/mechatronics designers or technicians.  
The course sequence is designed in a way that allow students to gain knowledge and skills in robotics in a more systematic and natural manner. The first course, Embedded Systems and Applications in Robotics, introduces to students the world of microcontrollers and other embedded systems, the brains of the robots or smart devices. This course covers the use and potential applications of embedded system in various key industries.  The second course, Actuators and Sensors Applications in Robotics, introduce to the students the world of sensors, actuators, and their applications. Sensors provide feedback to a robot of its environment or surroundings and actuators provide muscles for the robot to take action or react in response to the changes of its surroundings. The third course, Control Systems in Robotics, covers the control theory so students can elevate their knowledge from making simple robotic systems and interfacing with sensors and actuators to how to control the behavior of a complex robotics system. The last course, Robotic Designs and Applications, provides opportunities for students to actually engage in designing robotic systems for specific applications as they relate to MECH, CET, and ETET programs’ needs.    
For MECH department, currently, there are two concentrations in its Bachelor of Technology program: the industrial design concentration and the manufacturing systems concentration. The robotic concentration in MECH department will address the important issues of proper scaffolding specific for the MECH students who will be working in product design fields using integrated concurrent engineering and multidisciplinary approach or in manufacturing facilities where robotic automation is the key for improving productivity. This is to prepare mechanical engineering students for new challenges in the fast-changing product design and development areas and in modern manufacturing facilities. The new concentration helps those students who want to develop expertise in robotic design and in factory automation. 

The creation of robotic concentration is also to address the requests made by ABET’s mechanical engineering technology program evaluator and by the MECH department’s industrial advisory board. They all suggested that mechatronics/robotic technology be introduced in its mechanical engineering technology curricula to reflect the future needs of the industry. A new program objective is added to the department’s current Program Educational Objectives which states: “students possess multidisciplinary knowledge and skills” before graduation. 

Robotic concentration will also help students in the MECH department’s manufacturing concentration as most manufacturing equipment such as CNC machines and industrial robots are robotic systems in nature. More and more manufacturing companies claim that robotics is how the advanced manufacturing companies got their job done. We believe that with the introduction of robotic concentration in our B. Tech. program, it will provide our students with well-round hands-on learning experience on the cutting-edge emerging technology and to acquire the multidisciplinary knowledge and skills needed for them to face the real challenge on the jobs whether they are in the fast-paced new product design and development sectors, in the modern manufacturing facilities, in medical device industries, or in emerging R/D enterprises. 

For CET and ETET departments, the courses in the robotic concentration address special needs of their students in developing expertise in robotics. 

The four courses in the robotic concentration will give students necessary exposure to different elements of robotics in a period of four semesters that allow them to start design simple robotic (smart) devices in the first semester and go on to design and build complex intelligent robotic systems in the final semester. 

Once exposed to proper robotic technology, students whether they are MECH, CET, or ETET programs will be well-positioned and better prepared to collaborate and communicate with students and engineers from other engineering fields.  Our experience running the mechatronic projects from 2010 to 2014 indicated that students with multidisciplinary knowledge are more willing to collaborate if they can speak and communicate with each other’s “engineering language”. This makes the collaboration more effective and more meaningful. 
Example course outlines are been used here which serve as templates for all the departments. Each department can modify parts of the example course outlines to address the special needs of the department.  
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NEW COURSE PROPOSAL FORM FOR MECH/CET/EET 3572
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.
	Course Title
	Embedded Systems and Applications in Robotics

	Proposal Date
	March 26, 2015

	Proposer’s Name 
	Andy S. Zhang

	Course Number
	MECH/CET/EET 3572

	Course Credits, Hours
	2 Classroom hours, 2 Lab hours, 3 Credits

	Prerequisites
	EET 3112 (EET students only) and GPA 2.8 or above (all students)

	Pre/CorRequisites
	CET 3510 (CET students only), MECH 3500 (MECH students only)

	Catalog Course Description
	This course introduces students to the architecture and program development of embedded devices with applications to the robotics and smart devices. Hands-on experiments and projects will be included.

	Brief Rationale

Provide a concise summary of why this course is important to the department, school or college.
	This course is designed to introduce to the students in the MECH, CET, and EET programs the applications of embedded systems in designing basic robotic systems or smart devices. Hands-on design activities help students to build prototypes for various robotic applications. 

	Intent to Submit as Common Core

If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	N/A

	Intent to Submit as An Interdisciplinary Course
	N/A

	Intent to Submit as a Writing Intensive Course
	N/A


Please include all appropriate documentation as indicated in the NEW COURSE PROPOSAL Combine all information into a single document that is included in the Curriculum Modification Form.
NEW COURSE PROPOSAL CHECK LIST FOR MECH/CET/EET 3572
Use this checklist to ensure that all required documentation has been included.  You may wish to use this checklist as a table of contents within the new course proposal.
	Completed NEW COURSE PROPOSAL FORM
	

	· Title, Number, Credits, Hours, Catalog course description
	Y

	· Brief Rationale
	Y

	Completed Library Resources and Information Literacy Form
	Y

	Course Outline

Include within the outline the following.
	Y

	Hours and Credits for Lecture and Labs

If hours exceed mandated Carnegie Hours, then rationale for this
	

	Prerequisites/Co- requisites
	

	Detailed Course Description
	

	Course Specific Learning Outcome and Assessment Tables

· Discipline Specific

· General Education Specific Learning Outcome and Assessment Tables
	

	Example Weekly Course outline
	

	Grade Policy and Procedure
	

	Recommended Instructional Materials (Textbooks, lab supplies, etc)
	

	Library resources and bibliography
	

	Course Need Assessment.  

Describe the need for this course. Include in your statement the following information.
	Y

	Target Students who will take this course.  Which programs or departments, and how many anticipated?

Documentation of student views (if applicable, e.g. non-required elective).
	

	Projected headcounts (fall/spring and day/evening) for each new or modified course.
	Y

	If additional physical resources are required (new space, modifications, equipment), description of these requirements.  If applicable, Memo or email from the VP for Finance and Administration with written comments regarding additional and/or new facilities, renovations or construction.
	

	Where does this course overlap with other courses, both within and outside of the department?
	

	Does the Department currently have full time faculty qualified to teach this course?  If not, then what plans are there to cover this?
	

	If needs assessment states that this course is required by an accrediting body, then provide documentation indicating that need.
	

	Course Design

Describe how this course is designed.
	Y

	Course Context (e.g. required, elective, capstone)
	

	Course Structure: how the course will be offered (e.g. lecture, seminar, tutorial, fieldtrip)?
	

	Anticipated pedagogical strategies and instructional design (e.g. Group Work, Case Study, Team Project, Lecture)
	

	How does this course support Programmatic Learning Outcomes?
	

	Is this course designed to be partially or fully online?  If so, describe how this benefits students and/or program.
	

	Additional Forms for Specific Course Categories
	N/A

	Interdisciplinary Form (if applicable)
	

	Common Core (Liberal Arts) Intent to Submit (if applicable)
	

	Writing Intensive Form if course is intended to be a WIC (under development)
	

	If course originated as an experimental course, then results of evaluation plan as developed with director of assessment.
	

	(Additional materials for Curricular Experiments)
	N/A

	Plan and process for evaluation developed in consultation with the director of assessment. (Contact Director of Assessment for more information).
	

	Established Timeline for Curricular Experiment
	


LIBRARY RESOURCES & INFORMATION LITERACY FOR MECH/CET/EET 3572
Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.

Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.

	1
	Title of proposal

MECH/CET/EET  3572 Embedded System and Applications in Robotics
	Department/Program

Mechanical Engineering Technology

Bachelor of Technology Program (B.T.)

	
	Proposed by 
Andy S. Zhang

azhang@citytech.cuny.edu
	Expected date course(s) will be offered 

Spring 2016,  20 students


	2
	Are City Tech library resources sufficient for course assignments? Please elaborate.

 A search of the City Tech library catalog with the keyword “embedded systems” “robotics” or “microcontroller” shows sufficient print and electronic resources are available, that can be used as reference material for this course.


	3
	Are additional resources needed for course assignments?  Please provide details about format of resources (e.g., eBooks, journals, DVDs, etc.), author, title, publisher, edition, date, and price.

No additional resources are needed for course assignments since sufficient number of books and journals on this subject are available in the library.


	4
	Library faculty focus on strengthening students' information literacy skills in finding, evaluating, and ethically using information. We can collaborate on developing assignments and offer customized information literacy instruction and research guides for your course.
Do you plan to consult with the library faculty subject specialist for your area?  Please elaborate.
Once the course is offered, the department faculty teaching the course may consult with the library faculty subject specialist to determine the future needs of textbook change or update, and acquisition of additional journals and online resources.


	5
	Library Faculty Subject Specialist _____Junior Tidal_____ jtidal@citytech.cuny.edu _________
Comments and Recommendations

The library has an adequate collection to support this course.
Date 9.30.2014


Mechanical Engineering Technology Department
Bachelor of Technology Program | Example Course Outline
	Prepared by
	Andy S. Zhang
	Revision date
	3/26/2015

	Course No. & Title
	MECH/CET/EET 3572  – Embedded Systems and Applications in Robotics

	Course Description
	This course introduces students to the architecture and program development of embedded devices with applications to the robotics and smart devices. Hands-on experiments and projects will be included.

	Hours / Credits
	2 class hrs, 2 lab hrs, 3 credits

	Prerequisites
	EET 3112 (EET students only) and GPA 2.8 or above (all students)

	Pre/Corequisites
	CET 3510 (CET students only), MECH 3500 (MECH students only)

	Gen-Ed Objectives
	1. Demonstrate the mastery of discipline-specific knowledge, skills and tools.
2. Be able to gather, interpret, evaluate, and integrate information from a variety of sources.

3. Be able to communicate clearly and effectively.
4. Be able to function as an effective team member.

	Course Objectives
	Students will gain or improve capabilities in: 
• Theoretical knowledge: The principles of analog and digital logic, concepts of digital logic analysis and design, microprocessor fundamentals and programming microcontrollers using C programming language. 
• Technical ability: It emphasis on use of microcontrollers and programmable logic devices to interface with mechanical devices. 
• Critical analysis and problem solving: The use technology in conjunction with established theory to analyze mechatronic design problems 
• Communication and working in teams: To be improved through presentation of written reports and communicating ideas or information when work with others and working in teams projects. 
• Select a microcontroller for a given embedded application. 
• Program a microcontroller using C programming language to interface to external devices using serial and parallel ports. 
• Select appropriate devices for an embedded application and construct, test and commission it using appropriate test and commissioning procedures. 




	Textbook
	Introduction to Embedded Systems using ANSI C and Arduino Development Environment
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	Author
	David Russell
	

	Publisher / Year
	Morgan & Claypool, 1st edition, 2010
	

	ISBN
	ISBN-13: 978-1608454983 ISBN-10: 1608454983
	


	Lab Reference Book
	Robot Building for Beginners
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	Author
	David Cook
	

	Publisher / Year
	Apress, 2009
	

	ISBN
	ISBN-13: 978-1430227489
	


	Week
	Lecture Topics 

	1
	Introduction of Embedded Systems

	2 & 3
	Introduction to Arduino and Arduino IDE

	4 & 5
	Basic Circuits, Simple Circuits, Circuit Components

	6 & 7
	Interfacing Circuits and overview of ATMega328P Processor

	8
	Midterm exam

	9 & 10
	General Purpose Input/output Pins, Times and Counters

	11
	Arduino Analog Inputs

	12
	Arduino Interrupts

	13
	Serial Communications- USART

	14
	Serial Communications – I2C and SPI

	15
	Final exam


	Lab
	Lab Topic

	1
	Introduction

	2 & 3
	Programming with LED, Potentiometer, and Analog Sensors.

	4 & 5
	Programming the servos and DC motors.

	6 & 7
	programming with custom-made circuits; Design project (continued)

	8
	Midterm

	9 & 10
	H-bridges, use of talon speed controller, victor speed controller, and Spike relays to control 12V DC motors

	11 &12
	Construction of mobile robots with steering systems and differential drives controlled by servos and DC motors

	13 & 14
	Programming the mobile robots

	15
	Final exam


COURSE POLICIES:

Grading:

5% In-class participation, such as asking and answering questions. 

35% Laboratory projects. 

15% Homework assignments, 

15% Midterm exam. 

30 % Final exam
	Score %
	< 60
	60-69.9
	70-76.9
	77-79.9
	80-82.9
	83-86.9
	87-89.9
	90-92.9
	93-100

	Grade
	F
	D
	C
	C+
	B-
	B
	B+
	A-
	A


OPEN LAB:

· Open lab will be used extensively to provide course material, collect assignments and reports and provide detailed grading information. Students must make sure their Open Lab login is working in the beginning of the course.

Reading and Reference Material:

· Reading and reference material will be provided in Open Lab – Contents section as needed.

Software for Lab / Project:

· Open-source or free software applications will be provided for students to program the microcontrollers for various lab projects. The links to download the software will be posted in Open lab.

Lab Reports:

· Lab reports must be done independently by each student.

· All lab reports must be submitted through Open Lab.
· Each lab report is due one week after the lab work is performed.

· Any late-due lab report will have 20% late penalty one week after due date.

· Additional requirements on lab report’s content and format will be posted on Open Lab. Students are responsible to check the Open lab for updated information.

Library and Internet Usage:

· Students are encouraged to use the library and internet for supplementary resources in support of the lectures and labs.

Attendance:

· Under CUNY mandate, attendance in each class is required.

· At the beginning of each class, the instructor will make a roll call of all the student names to check the attendance.

· Any lateness must be reported to the instructor by the students before the class is dismissed.

· A name without on-time attendance or reported lateness will be considered as absence.

· Two latenesses will be considered equal to one absence.
· Being absent for more than 3 times or being late for more than 6 times in a semester may result in a WU or F grade during or after the semester.

· Any absence due to emergencies (e.g., emergency medical condition or no-fault legal crisis) needs to be notified to the instructor by email or in-person. 

· Excused absences can ONLY be considered with signed explanatory notes from proper party with proper authority.

Classroom Conduct Policy:

· Cell phone ringing and any other distracting and disruptive behavior such as talking loudly without permission are absolutely prohibited and may cause the student to be expelled from class. 

· Any activity that threatens the college academic integrity will result in a disciplinary action. 

· Please refer to the Student Handbook and the Catalog of New York City College of Technology for a full listing of Student Code of Conduct, Classroom Behavior Guidelines and Academic Integrity Rules.

Academic Integrity Policy:

Students and all others who work with information, ideas, texts, images, music, inventions, and other intellectual property owe their audience and sources accuracy and honesty in using, crediting, and citing sources. As a community of intellectual and professional workers, the College recognizes its responsibility for providing instruction in information literacy and academic integrity, offering models of good practice, and responding vigilantly and appropriately to infractions of academic integrity. Accordingly, academic dishonesty is prohibited in The City University of New York and at New York City College of Technology and is punishable by penalties, including failing grades, suspension, and expulsion.
Course Design

This is first course in the robotic concentration of the B.T. program in the mechanical engineering technology department.  The course is structured as a combination of lecture and hands-on lab sessions. The hands-on sessions include lab exercises, experiments and individual and/or group projects. The course will provide adequate preparation to the mechanical engineering technology students to learn the basic applications of embedded systems in mechanical systems design.
This course directly supports one of the program educational objectives of the MECH B.T. program that requires students to possess multidisciplinary engineering knowledge and skills. 
Course Need Assessment

This course will be offered to students who are interested in developing expertise in robotic design and applications. There are huge demands among mechanical and industrial design major students to learn how to make functional smart mechanical systems. Many students sign up for mechatronic club in the hope to be exposed to robotic technology through hands-on projects.  The development of the robotics concentration is to respond to the demands of our students to learn the latest mechatronic technology. After finishing this course, students will have basic ideas on how embedded systems work and how to use microcontroller to control simple robot or smart mechanical systems. It is expected that up to two sections of 20 students each semester will be able to take this course when offered in both Spring and Fall semesters. Typically one section of the course will be offered during the day and one section in the evening for each semester.

	General Education Learning Outcomes
	Assessment Methods

	Demonstrate acquisition of discipline specific knowledge. 
	Students will demonstrate knowledge of basic technical terminologies relating to common embedded systems. Be able to program the embedded systems using I/O ports to communicate with the outside world through sensors and actuators. Quizzes, homework, midterm and final exams will be used to assess students learning outcomes.



	Demonstrate effective written communication skills.
	Students will demonstrate ability to communicate effectively. Effective reading will be demonstrated by accurate interpretation of writing assignments and weekly lab reports. Effective writing will be demonstrated in the online forums in Open lab platform through discussions and formal writing assignments and lab reports.

	Demonstrate effective oral communication skills. 

Gather, interpret, evaluate and integrate information from a variety of sources.
	Students will be able to verbally describe the use of embedded systems in various mechatronic systems; Be able explain basic applications of microcontrollers in design mechatronic products. Each student is required to give a brief verbal presentation to the class of their project proposal towards the end of the semester. Students will be measured on how very they communicate with others during group discussion sessions. 

	Demonstrate the ability to work in teams and groups while being aware of the ethical and conflict related situations in group dynamics. Demonstrate integration of sub-systems into a complete working system.
	Students are required to work together in groups to build and program a functioning mechatronics system. Student team leader will be measure on how well he/she leads the team and on his/her organizational skills. Team members will be measured on how well he/she finishes the assignments on time and on the quality of his/her work.


	Course Specific Learning Outcomes
	Assessment Methods

	Demonstrate basic knowledge of technical terms and techniques in the field of the embedded systems and interfacing techniques.


	Analysis of student performance based on students’ hands-on projects which demonstrate how well his/her design address the original design specifications. Quizzes, midterm and final exams will also be utilized to measure the course specific learning outcomes.

	Demonstrate understanding of common functionality of embedded systems and the theory of operation and implementation of major internal architecture of embedded systems.


	Analyzing student’s performance through the quality of his/her hand-on design projects In addition traditional quizzes, midterm and final exams, and homework problems will be used.

	Demonstrate knowledge of the theory of operation and implementation of basic external peripheral components of embedded systems.


	Analysis of student performance through hands-on design projects Use of multiple choice and essay questions on the quizzes, midterm and final exams, and homework problems.

	Understand the relationship between a program instruction and the internal hardware operation of a micro-controller.

	Analysis of student performance in hand-on lab exercises and preparation of lab reports, as well as lab project demonstrations.

	Utilize the knowledge of mathematics and science to gain an understanding of the operation of embedded systems.
	Analysis of student performance in hand-on lab exercises and preparation of lab reports, as well as lab project demonstrations.


New York City College of Technology, CUNY 

NEW COURSE PROPOSAL FORM FOR MECH/CET/EET 3672
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.
	Course Title
	Actuators and Sensors Applications in Robotics

	Proposal Date
	March 26, 2015

	Proposer’s Name 
	Andy S. Zhang

	Course Number
	MECH/CET/EET 3672

	Course Credits, Hours
	2 Class hours, 2 Lab Hours, 3 Credits

	Prerequisites
	EET 3122 (EET students only)

	Pre/Corequisites
	CET 3615 (CET students only), 

MECH 3572 (MECH students only) 

	Catalog Course Description
	This course covers actuators and sensors with applications in robotic systems and/or smart devices. Topics include selection of sensors and actuators, and signal conditioning techniques in the design of robotic systems and smart devices.

	Brief Rationale

Provide a concise summary of why this course is important to the department, school or college.
	This course is a second course in the robotic concentration designed as an elective course in the MECH, CET, and ETETs’ Bachelor of Technology programs for those students who want to develop expertise in mechatronic product design and development. It allows students to design robots and smart devices or subsystems utilizing various sensors and actuators. 

	Intent to Submit as Common Core

If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	N/A

	Intent to Submit as An Interdisciplinary Course
	N/A

	Intent to Submit as a Writing Intensive Course
	N/A


Please include all appropriate documentation as indicated in the NEW COURSE PROPOSAL Combine all information into a single document that is included in the Curriculum Modification Form.
NEW COURSE PROPOSAL CHECK LIST FOR MECH/CET/EET 3672
Use this checklist to ensure that all required documentation has been included.  You may wish to use this checklist as a table of contents within the new course proposal.
	Completed NEW COURSE PROPOSAL FORM
	

	· Title, Number, Credits, Hours, Catalog course description
	Y

	· Brief Rationale
	Y

	Completed Library Resources and Information Literacy Form
	Y

	Course Outline

Include within the outline the following.
	Y

	Hours and Credits for Lecture and Labs

If hours exceed mandated Carnegie Hours, then rationale for this
	

	Prerequisites/Co- requisites
	

	Detailed Course Description
	

	Course Specific Learning Outcome and Assessment Tables

· Discipline Specific

· General Education Specific Learning Outcome and Assessment Tables
	

	Example Weekly Course outline
	

	Grade Policy and Procedure
	

	Recommended Instructional Materials (Textbooks, lab supplies, etc)
	

	Library resources and bibliography
	

	Course Need Assessment.  

Describe the need for this course. Include in your statement the following information.
	Y

	Target Students who will take this course.  Which programs or departments, and how many anticipated?

Documentation of student views (if applicable, e.g. non-required elective).
	

	Projected headcounts (fall/spring and day/evening) for each new or modified course.
	

	If additional physical resources are required (new space, modifications, equipment), description of these requirements.  If applicable, Memo or email from the VP for Finance and Administration with written comments regarding additional and/or new facilities, renovations or construction.
	

	Where does this course overlap with other courses, both within and outside of the department?
	

	Does the Department currently have full time faculty qualified to teach this course?  If not, then what plans are there to cover this?
	

	If needs assessment states that this course is required by an accrediting body, then provide documentation indicating that need.
	

	Course Design

Describe how this course is designed.
	Y

	Course Context (e.g. required, elective, capstone)
	

	Course Structure: how the course will be offered (e.g. lecture, seminar, tutorial, fieldtrip)?
	

	Anticipated pedagogical strategies and instructional design (e.g. Group Work, Case Study, Team Project, Lecture)
	

	How does this course support Programmatic Learning Outcomes?
	

	Is this course designed to be partially or fully online?  If so, describe how this benefits students and/or program.
	

	Additional Forms for Specific Course Categories
	N/A

	Interdisciplinary Form (if applicable)
	

	Common Core (Liberal Arts) Intent to Submit (if applicable)
	

	Writing Intensive Form if course is intended to be a WIC (under development)
	

	If course originated as an experimental course, then results of evaluation plan as developed with director of assessment.
	

	(Additional materials for Curricular Experiments)
	N/A

	Plan and process for evaluation developed in consultation with the director of assessment. (Contact Director of Assessment for more information).
	

	Established Timeline for Curricular Experiment
	


LIBRARY RESOURCES & INFORMATION LITERACY FOR MECH/CET/EET 3672
Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.

Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.

	1
	Title of proposal

MECH/CET/EET 3672 Actuators and Sensors Applications in Robotics
	Department/Program

Mechanical Engineering Technology

Bachelor of Technology Program (B.T.)

	
	Proposed by 
Andy S. Zhang

azhang@citytech.cuny.edu
	Expected date course(s) will be offered 

Fall 2016,  20 students


	2
	Are City Tech library resources sufficient for course assignments? Please elaborate.

  A search of the City tech library catalog with the keywords “sensors” and “actuators” shows sufficient print and electronic resources are available, that can be used as reference material for this course.


	3
	Are additional resources needed for course assignments?  Please provide details about format of resources (e.g., eBooks, journals, DVDs, etc.), author, title, publisher, edition, date, and price.

No additional resources are needed for course assignments since sufficient number of books and journals on this subject are available in the library. 


	4
	Library faculty focus on strengthening students' information literacy skills in finding, evaluating, and ethically using information. We can collaborate on developing assignments and offer customized information literacy instruction and research guides for your course.
Do you plan to consult with the library faculty subject specialist for your area?  Please elaborate.
Once the course is offered, the department faculty teaching the course may consult with the library faculty subject specialist to determine the future needs of textbook change or update, and acquisition of additional journals and online resources. 


	5
	Library Faculty Subject Specialist _____Junior Tidal_____ jtidal@citytech.cuny.edu _________
Comments and Recommendations

The library has an adequate collection to support this course.
Date 9.30.14


Mechanical Engineering Technology Department
Bachelor of Technology Program | Example Course Outline
	Prepared by
	Andy S. Zhang
	Revision date
	March 26, 2015

	Course No. & Title
	MECH/CET/EET 3672 – Sensors and Actuators Applications in Robotics

	Course Description
	This course covers actuators and sensors with applications in robotic systems and/or smart devices. Topics include selection of sensors and actuators, and signal conditioning techniques in the design of robotic systems and smart devices.

	Hours / Credits
	2 class hours, 2 lab hours, 3 credits

	Pre-requisites
	EET3122 (EET students only)

	Pre / Co-requisites
	CET3615 (CET students only), MECH 3572 (MECH students only) 



	Gen-Ed Objectives
	Become familiar with discipline-specific knowledge, skills and tools.

Write, read, listen and speak clearly and effectively.

	Course Objectives
	· Theoretical knowledge in sensors and actuators. Use of sensors and actuators in design project; 

· Developing computer programs to control the motion of simple robot or smart devices through the use of embedded microcontrollers using inputs from the sensors.  
· Use of microcontrollers and programmable logic devices. Use technology in conjunction with established theory to analyze problems 

· Communication and working in teams: To be improved through presentation of written reports and communicating ideas or information when work with others and working in teams projects. 
· Select appropriate devices for an embedded application and construct, test and commission it using appropriate test and commissioning procedures. 




	Text/ Ref. Book
	Sensors and Actuators: Control Systems Instrumentation
	[image: image4.jpg]




	Author
	Clarence W. de Silva
	

	Publisher
	Publisher: CRC Press, 2007
	

	ISBN
	ISBN-13: 9781420044836
	


	Lab Reference Book
	Mechatronic Systems, Sensors, and Actuators: Fundamentals and Modeling
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	Author
	Robert H. Bishop
	

	Publisher
	CRC Press, November 19, 2007
	

	ISBN
	ISBN: 0849392586 
	


	Week
	Lecture Topic

	1 & 2
	Introduction, Use of Sensors

	3 & 4
	Signal Conditioning Techniques for Sensors and Transducers

	5 & 6
	ADC and DAC, Voltage Regulators, Power Supplies, and Batteries

	7
	Permanent Magnet Brushed DC Motor Characteristics and Applications

	8
	Midterm

	9 & 10
	Solenoids and Brushless DC Motors

	11 & 12
	Stepper Motors

	13
	Other Actuator Technologies

	14
	Introduction to Basic Closed-Loop Control

	15
	Final exam


	Lab
	Lab Topic

	1 & 2
	programming with sensors

	3 & 4
	Programming with sensors with signal conditioning elements

	5 & 6
	Use of ADC and DAC and external power source in mechatronic project

	7
	Simple mechatronic project using DC motors and gearbox

	8
	Midterm

	9 & 10
	Creating a robotic arm using solenoids and BLDC motors

	11 & 12
	Creating smart devices using stepper motors

	13
	Creating smart devices using pneumatic or hydraulic actuators

	14
	Project wrap-up

	15
	Final exam


COURSE POLICIES:

Grading:

5% In-class participation, such as asking and answering questions. 

35% Laboratory projects. 

15% Homework assignments, 

15% Midterm exam. 

30 % Final exam
	Score %
	< 60
	60-69.9
	70-76.9
	77-79.9
	80-82.9
	83-86.9
	87-89.9
	90-92.9
	93-100

	Grade
	F
	D
	C
	C+
	B-
	B
	B+
	A-
	A


OPEN LAB:

· Open lab will be used extensively to provide course material, collect assignments and reports and provide detailed grading information. Students must make sure their Open Lab login is working in the beginning of the course.

Reading and Reference Material:

· Reading and reference material will be provided in Open Lab – Contents section as needed.

Software for Lab / Project:

· Open-source or free software applications will be provided for students to program the microcontrollers for various lab projects. The links to download the software will be posted in Open lab.

Lab Reports:

· Lab reports must be done independently by each student.

· All lab reports must be submitted through Open Lab.
· Each lab report is due one week after the lab work is performed.

· Any late-due lab report will have 20% late penalty one week after due date.

· Additional requirements on lab report’s content and format will be posted on Open Lab. Students are responsible to check the Open lab for updated information.

Library and Internet Usage:

· Students are encouraged to use the library and internet for supplementary resources in support of the lectures and labs.

Attendance:

· Under CUNY mandate, attendance in each class is required.

· At the beginning of each class, the instructor will make a roll call of all the student names to check the attendance.

· Any lateness must be reported to the instructor by the students before the class is dismissed.

· A name without on-time attendance or reported lateness will be considered as absence.

· Two latenesses will be considered equal to one absence.
· Being absent for more than 3 times or being late for more than 6 times in a semester may result in a WU or F grade during or after the semester.

· Any absence due to emergencies (e.g., emergency medical condition or no-fault legal crisis) needs to be notified to the instructor by email or in-person. 

· Excused absences can ONLY be considered with signed explanatory notes from proper party with proper authority.

Classroom Conduct Policy:

· Cell phone ringing and any other distracting and disruptive behavior such as talking loudly without permission are absolutely prohibited and may cause the student to be expelled from class. 

· Any activity that threatens the college academic integrity will result in a disciplinary action. 

· Please refer to the Student Handbook and the Catalog of New York City College of Technology for a full listing of Student Code of Conduct, Classroom Behavior Guidelines and Academic Integrity Rules.

Academic Integrity Policy:

Students and all others who work with information, ideas, texts, images, music, inventions, and other intellectual property owe their audience and sources accuracy and honesty in using, crediting, and citing sources. As a community of intellectual and professional workers, the College recognizes its responsibility for providing instruction in information literacy and academic integrity, offering models of good practice, and responding vigilantly and appropriately to infractions of academic integrity. Accordingly, academic dishonesty is prohibited in The City University of New York and at New York City College of Technology and is punishable by penalties, including failing grades, suspension, and expulsion.
Course Design

This is second course in the robotic concentration of the B.T. program in the mechanical engineering technology department.  The course is structured as a combination of lecture and hands-on lab sessions. The hands-on sessions include lab exercises, experiments and individual and/or group projects. The course will provide adequate preparation to the mechanical engineering technology students to learn the basic applications of sensors and actuators in robots and mechanical systems design.
This course further supports one of the program educational objectives of the MECH B.T. program that is: students to possess multidisciplinary engineering knowledge and skills. 

Course Need Assessment

This course will be offered to students who are interested in developing expertise in robotic design and applications. There are huge demands among mechanical and industrial design major students to learn how to make functional smart mechanical systems. Many students sign up for mechatronic club in the hope to be exposed to robotic/mechatronic technology through hands-on projects.  The development of the robotic concentration is to respond to the demands of our students to learn the latest robotic technology. After finishing this course, students will have a basic understanding on how general robotic systems work and how to interfacing with basic sensors and actuators. It is expected that up to two sections of 20 students each semester will be able to take this course when offered in both Spring and Fall semesters. Typically one section of the course will be offered during the day and one section in the evening for each semester.

New York City College of Technology, CUNY 

NEW COURSE PROPOSAL FORM FOR MECH/CET/EET 4772
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.
	Course Title
	Control Systems in Robotics

	Proposal Date
	March 26, 2015

	Proposer’s Name 
	Andy S. Zhang

	Course Number
	MECH/CET/EET 4772

	Course Credits, Hours
	2 Class hour, 2 Lab Hours, 3 Credits

	Prerequisites
	CET 3625 (CET students only), EET 3212 (EET students only), 

MECH 3672 (MECH students only)

	Pre/Corequisites
	MECH 4760 Vibration and Dynamics Systems (MECH Students Only)

	Catalog Course Description
	This course covers control system theory and application in robotics and/or smart devices. Students are expected to use modern hardware and software tools for prototyping control systems in robotics.

	Brief Rationale

Provide a concise summary of why this course is important to the department, school or college.
	This course is designed as an elective course in the robotic concentration of the MECH, CET, and ETET departments’ B. Tech. programs. It provides a solid foundation in general robotic systems control that will enable students to design smart mechanical devices with proper PID control techniques. It further enhances students’ ability to engage in robotics and in new smart device development and testing.

	Intent to Submit as Common Core

If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	N/A

	Intent to Submit as An Interdisciplinary Course
	N/A

	Intent to Submit as a Writing Intensive Course
	N/A


Please include all appropriate documentation as indicated in the NEW COURSE PROPOSAL Combine all information into a single document that is included in the Curriculum Modification Form.
NEW COURSE PROPOSAL CHECK LIST FOR MECH/CET/EET 4772
Use this checklist to ensure that all required documentation has been included.  You may wish to use this checklist as a table of contents within the new course proposal.
	Completed NEW COURSE PROPOSAL FORM
	

	· Title, Number, Credits, Hours, Catalog course description
	Y

	· Brief Rationale
	Y

	Completed Library Resources and Information Literacy Form
	Y

	Course Outline

Include within the outline the following.
	Y

	Hours and Credits for Lecture and Labs

If hours exceed mandated Carnegie Hours, then rationale for this
	

	Prerequisites/Co- requisites
	

	Detailed Course Description
	

	Course Specific Learning Outcome and Assessment Tables

· Discipline Specific

· General Education Specific Learning Outcome and Assessment Tables
	

	Example Weekly Course outline
	

	Grade Policy and Procedure
	

	Recommended Instructional Materials (Textbooks, lab supplies, etc)
	

	Library resources and bibliography
	

	Course Need Assessment.  

Describe the need for this course. Include in your statement the following information.
	Y

	Target Students who will take this course.  Which programs or departments, and how many anticipated?

Documentation of student views (if applicable, e.g. non-required elective).
	

	Projected headcounts (fall/spring and day/evening) for each new or modified course.
	

	If additional physical resources are required (new space, modifications, equipment), description of these requirements.  If applicable, Memo or email from the VP for Finance and Administration with written comments regarding additional and/or new facilities, renovations or construction.
	

	Where does this course overlap with other courses, both within and outside of the department?
	

	Does the Department currently have full time faculty qualified to teach this course?  If not, then what plans are there to cover this?
	

	If needs assessment states that this course is required by an accrediting body, then provide documentation indicating that need.
	

	Course Design

Describe how this course is designed.
	Y

	Course Context (e.g. required, elective, capstone)
	

	Course Structure: how the course will be offered (e.g. lecture, seminar, tutorial, fieldtrip)?
	

	Anticipated pedagogical strategies and instructional design (e.g. Group Work, Case Study, Team Project, Lecture)
	

	How does this course support Programmatic Learning Outcomes?
	

	Is this course designed to be partially or fully online?  If so, describe how this benefits students and/or program.
	

	Additional Forms for Specific Course Categories
	N/A

	Interdisciplinary Form (if applicable)
	

	Common Core (Liberal Arts) Intent to Submit (if applicable)
	

	Writing Intensive Form if course is intended to be a WIC (under development)
	

	If course originated as an experimental course, then results of evaluation plan as developed with director of assessment.
	

	(Additional materials for Curricular Experiments)
	N/A

	Plan and process for evaluation developed in consultation with the director of assessment. (Contact Director of Assessment for more information).
	

	Established Timeline for Curricular Experiment
	


LIBRARY RESOURCES & INFORMATION LITERACY FOR MECH/CET/EET 4772
Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.

Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.

	1
	Title of proposal

MECH/CET/EET 4772 Control Systems in Robotics
	Department/Program

Mechanical Engineering Technology

Bachelor of Technology Program (B.T.)

	
	Proposed by 
Andy S. Zhang

azhang@citytech.cuny.edu
	Expected date course(s) will be offered 

Spring 2017,  20 students


	2
	Are City Tech library resources sufficient for course assignments? Please elaborate.

A search of the CityTech library catalog with the keywords “feedback control” and “PID control” shows sufficient print and electronic resources are available, that can be used as reference material for this course.


	3
	Are additional resources needed for course assignments?  Please provide details about format of resources (e.g., eBooks, journals, DVDs, etc.), author, title, publisher, edition, date, and price.

No additional resources are needed for course assignments since sufficient number of books and journals on this subject are available in the library.


	4
	Library faculty focus on strengthening students' information literacy skills in finding, evaluating, and ethically using information. We can collaborate on developing assignments and offer customized information literacy instruction and research guides for your course.
Do you plan to consult with the library faculty subject specialist for your area?  Please elaborate.
Once the course is offered, the department faculty teaching the course may consult with the library faculty subject specialist to determine the future needs of textbook change or update, and acquisition of additional journals and online resources.


	5
	Library Faculty Subject Specialist _____Junior Tidal_____ jtidal@citytech.cuny.edu _________
Comments and Recommendations
The library has an adequate collection to support this course.
Date 9.30.14


MECHANICAL Engineering Technology Department
Bachelor of Technology Program | Example Course Outline
	Prepared by
	Andy S. Zhang
	Revision date
	March 19, 2015

	Course No. & Title
	MECH/CET/EET 4772 – Control Systems in Robotics 

	Course Description
	This course covers control system theory and application in robotics and/or smart devices. Students are expected to use modern hardware and software tools for prototyping control systems in robotics.

	Hours / Credits
	2 class hr, 2 lab hrs, 3 credits

	Pre-requisites
	CET3625 (CET students only), EET3212 (EET students only), 

MECH3672 (MECH students only)

	Pre / Co-requisites
	MECH 4760 – Vibration and Dynamic Systems (MECH students only)

	Gen-Ed Objectives
	Demonstrate mastery of discipline-specific knowledge, skills and tools.

Write, read, listen and speak clearly and effectively.


	Course Objectives
	1. Students will demonstrate the knowledge of basic control theories used in the robotic systems.
2. Students will be able to apply proper PID control techniques when designing smart devices that have dynamic behaviors.
3. Students will be able to establish mathematical models based on the electrical and mechanical principles.
4. Students will demonstrate ability to communicate effectively and work as contributing partners for group projects.  


	Texbook
	Control Systems Engineering, Sixth Edition
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	Author
	Norman S. Nise
	

	Publisher
	John Wiley & Sons., Inc. 2011
	

	ISBN
	ISBN-13: 978-0470-54756-4,  ISBN-13: 978-0470-91769-5 
	


	Lab Ref. Book 1
	Feedback Control of Dynamic Systems, 7th Edition
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	Author
	Gene F. Franklin, J. David Powell, and Abbas Emami-Naeini
	

	Publisher
	Pearson, 2015
	

	ISBN
	ISBN: 978-0-13-349659-8,  ISBN: 0-13-349659-7
	


	Lab Reference Book 2
	Modern Control Systems,  12th  Edition
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	Author
	Richard C. Dorf and Robert h. Bishop 
	

	Publisher
	Prentice Hall, 2011  
	

	ISBN
	ISBN-13: 978-0-13-602458-3,  ISBN-10: 0-13-602458-0
	


	Week
	Lecture Topic

	1
	Overview and Brief History of Feedback Control. A Perspective on Feedback Control; A Simple Feedback System; A First Analysis of Feedback; Feedback System Fundamentals.

	2 & 3
	Dynamic Models. Dynamics of Mechanical Systems; Translational Motion; Rotational Motion; Combined Rotation and Translation; Complex Mechanical Systems; Distributed Parameter Systems; Summary: Developing Equations of Motion for Rigid Bodies; Models of Electromechanical Systems; Heat and Fluid-Flow Models. 

	4 & 5
	Dynamic Response. Review of Laplace Transforms; Response by Convolution; Transfer Functions and Frequency Response; The L− Laplace Transform; Properties of Laplace Transforms; Inverse Laplace Transform by Partial-Fraction Expansion; The Final Value Theorem; Using Laplace Transforms to Solve Differential Equations; Poles and Zeros; Linear System Analysis Using Matlab; System Modeling Diagrams; The Block Diagram; Block-Diagram Reduction Using Matlab; Mason’s Rule and the Signal Flow Graph; Effect of Pole Locations; Time-Domain Specifications; Rise Time; Overshoot and Peak Time; Settling Time; Effects of Zeros and Additional Poles; Stability; Bounded Input—Bounded Output Stability; Stability of LTI Systems; Routh’s Stability Criterion; Obtaining Models from Experimental Data: System Identification; Amplitude and Time Scaling.

	6 & 7
	A First Analysis of Feedback. The Basic Equations of Control; Stability; Tracking; Regulation; Sensitivity; Control of Steady-State Error to Polynomial Inputs: System Type; System Type for Tracking; System Type for Regulation and Disturbance Rejection; The Three-Term Controller: PID Control; Proportional Control (P); Integral Control (I); Derivative Control (D); Proportional Plus Integral Control (PI); PID Control; Ziegler—Nichols Tuning of the PID Controller.

	8
	Midterm

	9 & 10
	The Root-Locus Design Method. Root Locus of a Basic Feedback System; Guidelines for Determining a Root Locus; Rules for Determining a Positive Root Locus; Summary of the Rules for Determining a Root Locus; Selecting the Parameter Value; Selected Illustrative Root Loci; Design Using Dynamic Compensation; Design Using Lead Compensation; Design Using Lag Compensation; Design Using Notch Compensation; Analog and Digital Implementations; A Design Example Using the Root Locus; Extensions of the Root-Locus Method; Rules for Plotting a Negative Root Locus; Consideration of Two Parameters; Time Delay.

	11 & 12
	The Frequency-Response Design Method. Frequency Response; Bode Plot Techniques; Steady-State Errors; Neutral Stability; The Nyquist Stability Criterion; The Argument Principle; Application of The Argument Principle to Control Design; Stability Margins; Bode’s Gain—Phase Relationship; Closed-Loop Frequency Response; Compensation; PD Compensation; Lead Compensation; PI Compensation; Lag Compensation; PID Compensation; Design Considerations.

	13
	State-Space Design. Advantages of State-Space; System Description in State-Space; Block Diagrams and State-Space; Analysis of the State Equations; Block Diagrams and Canonical Forms; Dynamic Response from the State Equations; Control-Law Design for Full-State Feedback; Finding the Control Law; Introducing the Reference Input with Full-State Feedback; Selection of Pole Locations for Good Design; Dominant Second-Order Poles; Symmetric Root Locus (SRL).

	14
	Digital Control. Digitization; Dynamic Analysis of Discrete Systems; z-Transform; z-Transform Inversion; Design Using Discrete Equivalents; Tustin’s Method; Zero-Order Hold (ZOH) Method; Matched Pole—Zero (MPZ) Method; Modified Matched Pole—Zero (MMPZ) Method; Applicability Limits of the Discrete Equivalent Design Method; Hardware Characteristics; Sample-Rate Selection.

	15
	Final exam


	Lab
	Lab Topic

	1
	Introduction

	2
	Computer simulation of various models

	3
	Dynamic response simulation using Matlab and LabVIEW

	4
	Establishing feedback control model using Matlab or LabVIEW

	5
	Use of root-locus design method in design work using Matlab or LabVIEW

	6
	Work on frequency response design models using Matlab or LabVIEW

	7
	Building state-space control model using Matlab or LabVIEW

	8
	Work on design project based on digital control models and simulate their behaviors using Matlab or LabVIEW


COURSE POLICIES:

Grading:

5% In-class participation, such as asking and answering questions. 

35% Laboratory projects. 

15% Homework assignments, 

15% Midterm exam. 

30 % Final exam
	Score %
	< 60
	60-69.9
	70-76.9
	77-79.9
	80-82.9
	83-86.9
	87-89.9
	90-92.9
	93-100

	Grade
	F
	D
	C
	C+
	B-
	B
	B+
	A-
	A


OPEN LAB:

· Open lab will be used extensively to provide course material, collect assignments and reports and provide detailed grading information. Students must make sure their Open Lab login is working in the beginning of the course.

Reading and Reference Material:

· Reading and reference material will be provided in Open Lab – Contents section as needed.

Software for Lab / Project:

· Open-source or free software applications will be provided for students to program the microcontrollers for various lab projects. The links to download the software will be posted in Open lab.

Lab Reports:

· Lab reports must be done independently by each student.

· All lab reports must be submitted through Open Lab.
· Each lab report is due one week after the lab work is performed.

· Any late-due lab report will have 20% late penalty one week after due date.

· Additional requirements on lab report’s content and format will be posted on Open Lab. Students are responsible to check the Open lab for updated information.

Library and Internet Usage:

· Students are encouraged to use the library and internet for supplementary resources in support of the lectures and labs.

Attendance:

· Under CUNY mandate, attendance in each class is required.

· At the beginning of each class, the instructor will make a roll call of all the student names to check the attendance.

· Any lateness must be reported to the instructor by the students before the class is dismissed.

· A name without on-time attendance or reported lateness will be considered as absence.

· Two latenesses will be considered equal to one absence.
· Being absent for more than 3 times or being late for more than 6 times in a semester may result in a WU or F grade during or after the semester.

· Any absence due to emergencies (e.g., emergency medical condition or no-fault legal crisis) needs to be notified to the instructor by email or in-person. 

· Excused absences can ONLY be considered with signed explanatory notes from proper party with proper authority.

Classroom Conduct Policy:

· Cell phone ringing and any other distracting and disruptive behavior such as talking loudly without permission are absolutely prohibited and may cause the student to be expelled from class. 

· Any activity that threatens the college academic integrity will result in a disciplinary action. 

· Please refer to the Student Handbook and the Catalog of New York City College of Technology for a full listing of Student Code of Conduct, Classroom Behavior Guidelines and Academic Integrity Rules.

Academic Integrity Policy:

Students and all others who work with information, ideas, texts, images, music, inventions, and other intellectual property owe their audience and sources accuracy and honesty in using, crediting, and citing sources. As a community of intellectual and professional workers, the College recognizes its responsibility for providing instruction in information literacy and academic integrity, offering models of good practice, and responding vigilantly and appropriately to infractions of academic integrity. Accordingly, academic dishonesty is prohibited in The City University of New York and at New York City College of Technology and is punishable by penalties, including failing grades, suspension, and expulsion.
Course Design

This is the third course in the robotic concentration of the B.T. program in the mechanical engineering technology department.  The course is also structured as a combination of lecture and hands-on lab sessions. The hands-on sessions include lab exercises, experiments and individual and/or group projects. The course will provide adequate preparation to the mechanical engineering technology students to learn the in-depth applications of control theories in designing robots or smart or intelligent mechanical systems.
This course continue to support one of the program educational objectives of the MECH B.T. program that is: students to possess multidisciplinary engineering knowledge and skills. 

Course Need Assessment

The course will be offered to students who are interested in developing expertise in robotics design and applications. There are huge demands among mechanical and industrial design major students to learn how to make functional smart mechanical systems. Many students sign up for mechatronic club in the hope to be exposed to robotic technology through hands-on projects.  The development of the robotic concentration is to respond to the demands of our students to learn the latest mechatronic technology. After finishing this course, students will have built a solid foundation on how to analyze robotic systems.  It is expected that up to two sections of 20 students each semester will be able to take this course when offered in both Spring and Fall semesters. Typically one section of the course will be offered during the day and another section in the evening for each semester.

New York City College of Technology, CUNY 

NEW COURSE PROPOSAL FORM FOR MECH/CET/EET 4872
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.
	Course Title
	Robotic Systems Design and Applications

	Proposal Date
	March 19, 2015

	Proposer’s Name 
	Andy S. Zhang

	Course Number
	MECH/CET/EET 4872

	Course Credits, Hours
	2 Class hour, 2 Lab Hours, 3 Credits

	Prerequisites
	EET4112 (EET students only), MECH 4772 (MECH students only)

	Pre or Corequisites
	CET4864 (CET students only)

	Catalog Course Description
	This course provides an opportunity for students to design and develop robotic and intelligent systems. Students are expected to build and test a robotic system.

	Brief Rationale

Provide a concise summary of why this course is important to the department, school or college.
	This course is designed as an elective course in the robotic concentration of MECH, CET, and ETET departments’ Bachelor of Technology programs. It provides an opportunity for students to engage in design and application of robotic technology to create new products and to design industrial and consumer robots.

	Intent to Submit as Common Core

If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	N/A

	Intent to Submit as An Interdisciplinary Course
	N/A

	Intent to Submit as a Writing Intensive Course
	N/A


Please include all appropriate documentation as indicated in the NEW COURSE PROPOSAL Combine all information into a single document that is included in the Curriculum Modification Form.

NEW COURSE PROPOSAL CHECK LIST FOR MECH/CET/EET 4872
Use this checklist to ensure that all required documentation has been included.  You may wish to use this checklist as a table of contents within the new course proposal.
	Completed NEW COURSE PROPOSAL FORM
	

	· Title, Number, Credits, Hours, Catalog course description
	Y

	· Brief Rationale
	Y

	Completed Library Resources and Information Literacy Form
	Y

	Course Outline

Include within the outline the following.
	Y

	Hours and Credits for Lecture and Labs

If hours exceed mandated Carnegie Hours, then rationale for this
	

	Prerequisites/Co- requisites
	

	Detailed Course Description
	

	Course Specific Learning Outcome and Assessment Tables

· Discipline Specific

· General Education Specific Learning Outcome and Assessment Tables
	

	Example Weekly Course outline
	

	Grade Policy and Procedure
	

	Recommended Instructional Materials (Textbooks, lab supplies, etc)
	

	Library resources and bibliography
	

	Course Need Assessment.  

Describe the need for this course. Include in your statement the following information.
	Y

	Target Students who will take this course.  Which programs or departments, and how many anticipated?

Documentation of student views (if applicable, e.g. non-required elective).
	

	Projected headcounts (fall/spring and day/evening) for each new or modified course.
	

	If additional physical resources are required (new space, modifications, equipment), description of these requirements.  If applicable, Memo or email from the VP for Finance and Administration with written comments regarding additional and/or new facilities, renovations or construction.
	

	Where does this course overlap with other courses, both within and outside of the department?
	

	Does the Department currently have full time faculty qualified to teach this course?  If not, then what plans are there to cover this?
	

	If needs assessment states that this course is required by an accrediting body, then provide documentation indicating that need.
	

	Course Design

Describe how this course is designed.
	Y

	Course Context (e.g. required, elective, capstone)
	

	Course Structure: how the course will be offered (e.g. lecture, seminar, tutorial, fieldtrip)?
	

	Anticipated pedagogical strategies and instructional design (e.g. Group Work, Case Study, Team Project, Lecture)
	

	How does this course support Programmatic Learning Outcomes?
	

	Is this course designed to be partially or fully online?  If so, describe how this benefits students and/or program.
	

	Additional Forms for Specific Course Categories
	N/A

	Interdisciplinary Form (if applicable)
	

	Common Core (Liberal Arts) Intent to Submit (if applicable)
	

	Writing Intensive Form if course is intended to be a WIC (under development)
	

	If course originated as an experimental course, then results of evaluation plan as developed with director of assessment.
	

	(Additional materials for Curricular Experiments)
	N/A

	Plan and process for evaluation developed in consultation with the director of assessment. (Contact Director of Assessment for more information).
	

	Established Timeline for Curricular Experiment
	


LIBRARY RESOURCES & INFORMATION LITERACY FOR MECH 4872
Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.

Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.

Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.

	1
	Title of proposal

MECH/CET/EET 4872 Robotic Systems Design and Applications
	Department/Program

Mechanical Engineering Technology

Bachelor of Technology Program (B.T.)

	
	Proposed by 
Andy S. Zhang

azhang@citytech.cuny.edu
	Expected date course(s) will be offered 

Fall 2017,  20 students


	2
	Are City Tech library resources sufficient for course assignments? Please elaborate.

A search of the CityTech library catalog with the keywords “robotic systems design” shows some print and electronic resources are available, once the course is offered, faculty members who teach this course will work with library staff to increase the volume of the reference materials in mechatronics systems design.


	3
	Are additional resources needed for course assignments?  Please provide details about format of resources (e.g., eBooks, journals, DVDs, etc.), author, title, publisher, edition, date, and price.

No additional resources are needed for course assignments since sufficient number of books and journals on this subject are available in the library.


	4
	Library faculty focus on strengthening students' information literacy skills in finding, evaluating, and ethically using information. We can collaborate on developing assignments and offer customized information literacy instruction and research guides for your course.
Do you plan to consult with the library faculty subject specialist for your area?  Please elaborate.
Once the course is offered, the department faculty teaching the course may consult with the library faculty subject specialist to determine the future needs of textbook change or update, and acquisition of additional journals and online resources.


	5
	Library Faculty Subject Specialist _____Junior Tidal_____ jtidal@citytech.cuny.edu _________
Comments and Recommendations
Based on a survey of the collection, the library adequately supports the needs for this course. However, there may be a need to add additional monographs, databases, and even media pieces for the collection to stay current with trends in robotic and mechanical engineering technology. 
Date 9.30.14


MECHANICAL Engineering Technology Department
Bachelor of Technology Program | Example Course Outline
	Prepared by
	Andy S. Zhang
	Revision date
	March 26, 2015

	Course No. & Title
	MECH/CET/EET 4872 – Robotic Systems Design and Applications 

	Course Description
	This course provides an opportunity for students to design and develop robotic and intelligent systems. Students are expected to build and test a robotic system.


	Hours / Credits
	2 class hr, 2 lab hrs, 3 credits

	Prerequisites
	EET4112 (EET students only), MECH 4772 (MECH students only) 

	Pre / Co-requisites
	CET4864 (CET students only)

	Gen-Ed Objectives
	Demonstrate mastery of discipline-specific knowledge, skills and tools.

Write, read, listen and speak clearly and effectively.


	Course Objectives
	1 Students will demonstrate the knowledge on how to create an application or product to address customer’s need.

2. Students will be able to apply proper what they learn in the previous mechatronic course to design better and more functional products.
3. Students will be able to establish mathematical models based on the electrical and mechanical principles.

4. Students will demonstrate ability to communicate effectively and work as contributing partners for group projects.  


	Textbook
	Introduction to Robotics, Analysis, Control, Applications
	[image: image9.jpg]




	Author
	Saeed B. Niku
	

	Publisher
	Willey, 2011
	

	ISBN
	ISBN-13: 978-0470604465
	


	Ref. Textbook
	Embedded Robotics-Mobile Robot Design and Applications with Embedded Systems
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	Author
	Thomas Bräunl
	

	Publisher / Year
	Springer Science & Business Media, Sep 10, 2008
	

	ISBN
	ISBN 978-3-540-70534-5
	


	Week
	Lecture Topic

	1
	Introduction. Review of embedded systems, sensors, actuators, and control theories related to robotic product design.

	2 & 3
	Robot Kinematics. Robots as mechanisms, Matrix representation, Homogeneous transformation matrix, Representation of Transformations, Inverse of transformation matrices, Forward and Inverse kinematics of robots. Denavit-Hartenberg representation of forward kinematics, Inverse kinematic solution of robots, Inverse kinematic programming of robots, Degeneracy and dexterity.

	4 & 5
	Differential Motions and Velocities. Differential relationships, Jacobian, Differential motions of a frame, Interpretation of the differential change, Differential changes between frames, Differential motions of a robot and its hand frame, Calculation of Jacobian, How to relate the Jacobian and the differential operator, Inverse Jacobian.

	6 & 7
	Dynamic Analysis and Forces. Lagrangian mechanics, Effective moments of inertia, Dynamic equations for multiple-degree-of-freedom robots, Static force analysis of robots, Transformation of forces and moments between coordinate frames.

	8
	Midterm

	9 & 10
	Trajectory Planning.  Path vs. trajectory, Joint-space vs. Cartesian-space descriptions, basic trajectory planning, Joint-space trajectory planning, Cartesian-space trajectories, Continuous trajectory recording.

	11 & 12
	Robot Vision Systems. Image processing vs. image analysis; Two- and Three-Dimensional image types, Digital images, frequency domain vs. spatial domain; Fourier transform of a signal and its frequency content, Frequency content of an image, noise, edges; Spatial Domain Operations: convolution mask; Sampling and Quantization; Image processing techniques; Histogram of images; Thresholding; Connectivity; Edge detection; Real-time image processing; Application of vision systems.

	13 & 14
	Fuzzy Logic Control. Fuzzy control; Crisp value vs. fuzzy values; Fuzzy sets: Degrees of membership and truth; Fuzzification; Simulation of fuzzy logic controller; Application of fuzzy logic in robotics. 

	15
	Final exam


	Lab
	Lab Topic

	1
	Building a motor driven or hydraulic driven robotic arm with three-degree-of-freedom

	2
	Motion analysis of a three-degree-of-freedom robotic arm.

	3
	Perform dynamic analysis of a three-degree-of-freedom robot

	4
	Operate a three-degree-of-freedom robot based on different trajectories

	5
	Use of a digital camera to control a mobile robot

	6
	Develop a fuzzy logic control program for the mobile robot


COURSE POLICIES:

Grading:

5% In-class participation, such as asking and answering questions. 

35% Laboratory projects. 

15% Homework assignments, 

15% Midterm exam. 

30 % Final exam
	Score %
	< 60
	60-69.9
	70-76.9
	77-79.9
	80-82.9
	83-86.9
	87-89.9
	90-92.9
	93-100

	Grade
	F
	D
	C
	C+
	B-
	B
	B+
	A-
	A


OPEN LAB:

· Open lab will be used extensively to provide course material, collect assignments and reports and provide detailed grading information. Students must make sure their Open Lab login is working in the beginning of the course.

Reading and Reference Material:

· Reading and reference material will be provided in Open Lab – Contents section as needed.

Software for Lab / Project:

· Open-source or free software applications will be provided for students to program the microcontrollers for various lab projects. The links to download the software will be posted in Open lab.

Lab Reports:

· Lab reports must be done independently by each student.

· All lab reports must be submitted through Open Lab.
· Each lab report is due one week after the lab work is performed.

· Any late-due lab report will have 20% late penalty one week after due date.

· Additional requirements on lab report’s content and format will be posted on Open Lab. Students are responsible to check the Open lab for updated information.

Library and Internet Usage:

· Students are encouraged to use the library and internet for supplementary resources in support of the lectures and labs.

Attendance:

· Under CUNY mandate, attendance in each class is required.

· At the beginning of each class, the instructor will make a roll call of all the student names to check the attendance.

· Any lateness must be reported to the instructor by the students before the class is dismissed.

· A name without on-time attendance or reported lateness will be considered as absence.

· Two latenesses will be considered equal to one absence.
· Being absent for more than 3 times or being late for more than 6 times in a semester may result in a WU or F grade during or after the semester.

· Any absence due to emergencies (e.g., emergency medical condition or no-fault legal crisis) needs to be notified to the instructor by email or in-person. 

· Excused absences can ONLY be considered with signed explanatory notes from proper party with proper authority.

Classroom Conduct Policy:

· Cell phone ringing and any other distracting and disruptive behavior such as talking loudly without permission are absolutely prohibited and may cause the student to be expelled from class. 

· Any activity that threatens the college academic integrity will result in a disciplinary action. 

· Please refer to the Student Handbook and the Catalog of New York City College of Technology for a full listing of Student Code of Conduct, Classroom Behavior Guidelines and Academic Integrity Rules.

Academic Integrity Policy:

Students and all others who work with information, ideas, texts, images, music, inventions, and other intellectual property owe their audience and sources accuracy and honesty in using, crediting, and citing sources. As a community of intellectual and professional workers, the College recognizes its responsibility for providing instruction in information literacy and academic integrity, offering models of good practice, and responding vigilantly and appropriately to infractions of academic integrity. Accordingly, academic dishonesty is prohibited in The City University of New York and at New York City College of Technology and is punishable by penalties, including failing grades, suspension, and expulsion.

Course Design

This is the fourth course in the robotic concentration of the B.T. program in the mechanical engineering technology department.  The course is again structured as a combination of lecture and hands-on lab sessions. The hands-on sessions include lab exercises, experiments and individual and/or group projects. The course provides final preparation for the students to engage in in-depth design and applications of robotic theories in designing smart or intelligent mechanical systems before graduation.
Students should have achieved the program educational objective of possessing multidisciplinary engineering knowledge and skills. 

Course Need Assessment

The course is offered to students who are interested in developing expertise in robot design and applications. There are huge demands among mechanical and industrial design major students to learn how to make functional smart mechanical systems. Many students sign up for mechatronic club in the hope to be exposed to robotic technology through hands-on projects.  The development of the robotic concentration is to respond to the demands of our students to learn the latest mechatronic technology. After finishing this course, students will have built a solid foundation on how to analyze and build functional mechatronic systems.  It is expected that up to two sections of 20 students each semester will be able to take this course when offered in both Spring and Fall semesters. Typically one section of the course will be offered during the day and another section in the evening for each semester.

Support Letters

PERSAK & WURMFELD
16 February 2015
Dr. Andy Zhang

Department of Mechanical Engineering Technology

City University of New York - College of Technology

300 Jay Street

New York, NY 11201

Dear Dr. Zhang:

It is a great to hear that the mechanical engineering department at City Tech is developing a robotic concentration for it Bachelor of Technology (BT) program.

Robotic technology has become an internationally recognized discipline with degree programs offered by many campuses in the United States, Europe and Asia. There are many opportunities for mechanical engineering technology graduates with a mechatronics background. In fact, most of the interesting products we see nowadays are mechatronics in nature.

Students with a robotic background can unite the principles of mechanics, electronics, and computing to generate simpler, more economical and reliable systems. They can design or select sensors and actuators, develop control algorithms and use or develop advanced functional materials for the design of mechanical systems such as automotive subsystems (anti- lock braking systems, automatic steering systems, chassis stabilizing systems, engine control units), medical devices, CNC machines, disk drives, autofocus cameras, ATMs, service and surgical robots and artificial hearts. Very often graduates with a mechatronics background become generalists rather than specialists. This greatly increases the opportunities for your graduates to get employed in many different engineering and technology fields. With the multi-disciplinary nature of mechatronics technology, I can anticipate that mechanical engineering technology graduates with mechatronics background will have excellent opportunities in the competitive job market and grow quickly in jobs with greater responsibilities.

We have hired your graduates before. With the new addition of robotic technology to the curriculums, we are looking to hire more graduated from your department who have be exposed to robotics technology with extensive hands-on skills while working on various design projects that your department provide during their school years.

Please let us know if we can do more to support the development of this new program. Sincerely,

Jeremy Wurmfeld
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	office:
	718.222.4401
	68 jay street, unit 411

	fax:
	866.887.8487
	Brooklyn, NY 11201

	email:
	design@persakwurmfeld.com
	www.persakwurmfeld.com

	Support Letter from Persak & Wurmfeld

	
	


Support Letter from ETET

>>> Mohammad Razing 3/4/2015 5:26 PM >>>
Dear Sidi,

After examining your Mechatronics Proposal carefully, as I spoke with you before, the ETET Department fully supports your proposal.
As you are aware, we have one course in Mechatronics that we have been teaching for couple of semesters now and as I explained in my previous emails to you, we did not find too much of overlaps to cause any concerns.
We are planning to develop yet another course in Mechatronics and hoping to have a close collaboration with your department so we can have a very strong Mechatronics/Robotics foundations at City Tech upon which not only a lot of 
research areas will open to faculty but students will get the high level education they deserve in this ever expanding technology.
Best Regards,

Mohammad

Support Letter from CST

	From: 
	Hong Li 

	To: 
	Andy Zhang 

	CC: 
	Sidi Berri 

	Date: 
	Saturday - March 7, 2015 9:20 AM 

	Subject: 
	14-10 MECH Proposal for robotic Concentration


Hi Prof. Zhang, 

On behalf of the CST department, I reviewed, and am in support of the MECH proposal for the Robotic Concentration. 

I hope this message serve the evidence of consultation with other department. 

Best wish for your continuous development at the college.


Hong Li, PH.D.
Chair and Associate Professor
Department of Computer Systems Technology
New York City College of Technology
300 Jay Street N-914
Brooklyn, NY 11201
(718)260-5170
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Chancellor’s Reports

The first new interdisciplinary course to be offered in the MECH, CET, and EET departments

	Department(s)
	Mechanical Engineering Technology, Computer Engineering Technology, and Electrical and Telecommunication Technology

	Academic Level
	[ X ] Regular  [   ] Compensatory  [   ] Developmental  [   ] Remedial   

	Subject Area
	Robotics/Mechatronics

	Course Prefix
	MECH, CET, EET

	Course Number
	3572

	Course Title
	Embedded Systems and Applications in Robotics

	Catalog Description
	This course introduces students to the architecture and program development of embedded devices with applications to the robotics and smart devices. Hands-on experiments and projects will be included.

	Prerequisites
	EET3112 (EET students only) and GPA 2.8 or higher (all students)

	Corequisites
	

	Pre- or corequisite
	CET3510 (CET students only), MECH3500 (MECH students only)

	Credits
	3

	Contact Hours
	2 Class Hours, 2 Lab Hours

	Liberal Arts
	[   ] Yes  [ X ] No  

	Course Attribute (e.g. Writing Intensive, etc)
	Lab Intensive and Highly Hands-on

	Course Applicability
	[x ] Major

[  ] Gen Ed Required

[  ] Gen Ed - Flexible

[] Gen Ed - College Option

[  ] English Composition

[  ] World Cultures

[  ] Speech
[  ] Mathematics

[  ] US Experience in its Diversity

[X] Interdisciplinary

[  ] Science

[  ] Creative Expression

  [  ] Advanced Liberal Arts

[  ] Individual and Society

[  ] Scientific World



	Effective Term
	Spring 2016


Rationale:  This course is designed to introduce the students who are enrolled in MECH, CET and EET programs to the basics of embedded systems and their applications in designing simple mobile robots and smart mechanical systems. Hands-on design activities help students learn the basics of analog and digital signals and how to communicate microcontrollers with simple sensors and actuators to accomplish certain mechanical movements.
The second new interdisciplinary course to be offered in the MECH, CET, and EET departments

	Department(s)
	Mechanical Engineering Technology, Computer Engineering Technology, and Electrical and Telecommunication Technology

	Academic Level
	[ X ] Regular  [   ] Compensatory  [   ] Developmental  [   ] Remedial   

	Subject Area
	Robotics/Mechatronics

	Course Prefix
	MECH, CET, EET

	Course Number
	3672

	Course Title
	Actuators and Sensors Application in Robotics

	Catalog Description
	This course covers actuators and sensors with applications in robotic systems and/or smart devices. Topics include selection of sensors and actuators, and signal conditioning techniques in the design of robotic systems and smart devices.

	Prerequisites
	EET3122 (EET students only)

	Corequisites
	

	Pre- or corequisite
	CET3615 (CET students only), MECH 3572 (MECH students only) 

	Credits
	3

	Contact Hours
	2 Class Hours, 2 Lab Hours

	Liberal Arts
	[   ] Yes  [ X ] No  

	Course Attribute (e.g. Writing Intensive, etc)
	Lab Intensive and Highly Hands-on

	Course Applicability
	[x ] Major

[  ] Gen Ed Required

[  ] Gen Ed - Flexible

[] Gen Ed - College Option

[  ] English Composition

[  ] World Cultures

[  ] Speech
[  ] Mathematics

[  ] US Experience in its Diversity

[X] Interdisciplinary

[  ] Science

[  ] Creative Expression

  [  ] Advanced Liberal Arts

[  ] Individual and Society

[  ] Scientific World



	Effective Term
	Fall 2016


Rationale:  This course is the second course in the robotic concentration designed as an elective course in MECH, CET, and EET Bachelor of Technology programs for those students who want to develop expertise in robotic/mechatronic product design and development. It allows students to design smart mechanical or robotic/mechatronic devices or subsystems utilizing various sensors and actuators.

The third new interdisciplinary course to be offered in the MECH, CET, and EET departments

	Department(s)
	Mechanical Engineering Technology, Computer Engineering Technology, and Electrical and Telecommunication Technology

	Academic Level
	[ X ] Regular  [   ] Compensatory  [   ] Developmental  [   ] Remedial   

	Subject Area
	Robotics/Mechatronics

	Course Prefix
	MECH, CET, EET

	Course Number
	4772

	Course Title
	Control Systems in Robotics

	Catalog Description
	This course covers control system theory and application in robotics and/or smart devices. Students are expected to use modern hardware and software tools for prototyping control systems in robotics.

	Prerequisite
	CET3625 (CET students only), EET3212 (EET students only), 

MECH3672 (MECH students only)

	Corequisite
	

	Pre- or corequisite
	MECH 4760 Vibration and Dynamics Systems (MECH Students Only)

	Credits
	3

	Contact Hours
	2 Class Hours, 2 Lab Hours

	Liberal Arts
	[   ] Yes  [ X ] No  

	Course Attribute (e.g. Writing Intensive, etc)
	Lab Intensive and Highly Hands-on

	Course Applicability
	[x ] Major

[  ] Gen Ed Required

[  ] Gen Ed - Flexible

[] Gen Ed - College Option

[  ] English Composition

[  ] World Cultures

[  ] Speech
[  ] Mathematics

[  ] US Experience in its Diversity

[X] Interdisciplinary

[  ] Science

[  ] Creative Expression

  [  ] Advanced Liberal Arts

[  ] Individual and Society

[  ] Scientific World



	Effective Term
	Spring 2017


Rationale:  This course is the third course in the robotic concentration offered as elective to students in MECH, CET, and EET Bachelor of Technology programs who want to develop expertise in robotic/mechatronic product design and development. It provides a solid foundation in general robotic systems control that will enable students to design smart mechanical devices with proper PID control techniques. It further enhances students’ ability to engage in robotics design and in new smart device development and testing.

The fourth new interdisciplinary course to be offered in the MECH, CET, and EET departments

	Department(s)
	Mechanical Engineering Technology, Computer Engineering Technology, and Electrical and Telecommunication Technology

	Academic Level
	[ X ] Regular  [   ] Compensatory  [   ] Developmental  [   ] Remedial   

	Subject Area
	Robotics/Mechatronics

	Course Prefix
	MECH, CET, EET

	Course Number
	4872

	Course Title
	Robotic Systems Design and Applications

	Catalog Description
	This course provides an opportunity for students to design and develop robotic and intelligent systems. Students are expected to build and test a robotic system.


	Prerequisite
	EET4112 (EET students only), MECH 4772 (MECH students only)

	Corequisite
	

	Pre- or corequisite
	CET4864 (CET students only)

	Credits
	3

	Contact Hours
	2 Class Hours, 2 Lab Hours

	Liberal Arts
	[   ] Yes  [ X ] No  

	Course Attribute (e.g. Writing Intensive, etc)
	Lab Intensive and Highly Hands-on

	Course Applicability
	[x ] Major

[  ] Gen Ed Required

[  ] Gen Ed - Flexible

[] Gen Ed - College Option

[  ] English Composition

[  ] World Cultures

[  ] Speech
[  ] Mathematics

[  ] US Experience in its Diversity

[X] Interdisciplinary

[  ] Science

[  ] Creative Expression

  [  ] Advanced Liberal Arts

[  ] Individual and Society

[  ] Scientific World



	Effective Term
	Fall 2017


Rationale:  This is the fourth elective course in the robotic concentration in MECH Bachelor of Technology programs, also offered as an elective to CET and EET students. It provides a solid foundation in robotic systems design and applications that will enable students to design smart devices with proper PID control techniques and proper dynamic behaviors. It will tremendously enhance our students’ ability to engage in new robotic product design and development.
5

