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COURSE NUMBER: 	EET 2235		COURSE TITLE: Data Acquisition Systems

INSTRUCTOR:	As Assigned			CONTACT: As Assigned

CREDITS:	3	CLASS/CONTACT HOURS PER WEEK:	8	PREREQUISITES: EET 1125

DESCRIPTION OF COURSE 

This course will focus on electronic systems that extract data from their surroundings for statistical analysis. The digital data is catalogued, stored and sometimes utilized to make improvements on the object being measured. Through a combination of external hardware and/or software, such systems facilitate the collection of data in biomedical applications, aerospace products, automation processes, and robotics. “Human Machine Interface” (HMI), “Distributed Control Systems” (DCS) and “Supervisory Control and Data Acquisition” (SCADA) systems will be studied.


COURSE STUDENT LEARNING OUTCOMES 

· Explain the concept of virtual instrumentation.
· Define synthetic instrumentation.
· Define data acquisition.
· Name and explain the operation of the most commonly used sensors including thermocouples, thermistors, RTDs, strain gages, pressure sensors, light sensors, solid state sensors, and motion/position sensors.
· State and define the various methods of signal conditioning in a DAQ system.
· State the function of a multiplexer in a DAQ system.
· Name the main specifications of an analog-to-digital (ADC) used in a DAQ system.
· Explain how data acquired in a DAQ system is stored.
· Build a simple DAQ system with sensors, signal conditioning, ADC and other components as needed to collect data.
· Build and test a simple DAQ system using LabVIEW.

PROGRAM OUTCOMES 

The Electronic Engineering Technology A.A.S. degree program provides students with the instruction and hands-on training to support the design, installation, testing, operation, troubleshooting, maintenance, and repair of analog and digital electronics and embedded programmable microcontroller systems. In a laboratory setting, students will learn to use common electronic test bench equipment such as oscilloscopes, digital multi-meters, function generators, and power supplies. The Electronic Engineering Technology program is accredited by the Engineering Technology Commission of ABET, https://www.abet.org. 

ABET requirements:
· Possess workplace associate traits to include motivation to problem solve through to task completion, workplace initiative and professional passion for workplace safety and functionality.
· Demonstrate the ability to perform research, problem identification and task completion in a team/group setting.
· The ability to incorporate workplace empathy and self-awareness in serving a multi-dimensional workplace environment and a culturally diverse associate and customer base. 
· The ability to demonstrate technical competence in the repair and maintenance of electrical and electronic equipment.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
1) Critical Thinking
5) Technological Competence
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.



COURSE MATERIALS REQUIRED

Students must have a scientific calculator.


TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS

There is no textbook required for this course.

GENERAL INSTRUCTIONAL METHODS

Four hours of integrated lecture and lab with hands-on laboratory experiments every day.

STANDARDS AND METHODS FOR EVALUATION

Course evaluation will be based on performance on written exams, practical exams, quizzes, lab reports and participation (In-Class Exercises).  There are no homework assignments.

Exams will be timed, open book/notes, and objective in nature.

Practical exams will be timed, open book/notes and objective in nature.  All equipment and materials necessary to complete the exam will be provided prior to commencing the exam.

Electronic devices may not be used during exams to contact another person or to refer to any web sites, search engines, references, saved notes, or other personally stored material.  If the student is absent the day of an exam, the student will receive a score of 0 for the exam and a score of 0 for the practical exam.
[bookmark: _Hlk521851254]Assessments are weighted by percentage.  Total “score” is not your actual grade, it is the number used to calculate your grade. Blackboard GradeCenter is configured to calculate the weighted average automatically.

	Assessment
	Weighting

	Midterm Exam
	25%

	Midterm Practical
	10%

	Final Exam
	25%

	Final Exam Practical
	10%

	Lab Reports
	20%

	Quizzes
	5%

	In-Class Exercises/Participation
	5%

	TOTAL
	100%



Most class sessions will have a Quiz due by the beginning of the next session.  The single lowest Quiz score will be dropped and not counted in that portion of the overall grade.

Most class sessions will also have a lab assignment with the Lab Report due at the start of the next class session.  Late submissions will not be accepted and will receive a score of 0, regardless of the reason.  The single lowest Lab Report score will be dropped and not counted in that portion of the overall grade.


GRADING SCALE

	Percentile Score
	Grade

	90% < 100%
	A

	80% <  90%
	B

	70% <  80%
	C

	60% <  70%
	D

	<  60%
	E


PARTICIPATION POINTS
Participation is expected each and every class meeting and is evaluated each day.  Participation consists of attentiveness and interaction during class and lab time.  This is normative behavior for most students so it is generally unnecessary to evaluate explicitly.  However, participation can be included in the grade calculation at the discretion of the instructor by reducing the In-Class Exercise score for any session, as deemed appropriate by the instructor.  The single lowest participation score will be dropped. 



SPECIAL COURSE REQUIREMENTS

To attain success, students must be physically capable of visual acuity, chromatic vision and manual dexterity.

ATTENDANCE POLICY
Students are expected to attend all scheduled classes.  It is the student’s responsibility to notify the instructor in advance of an anticipated absence or as soon as practicable for an unanticipated absence.  Regardless of the reason for the absence, it is always the student’s responsibility to obtain missed course materials and complete any missed coursework.  If a student decides to stop attending a class, it is important to officially withdraw from the class by completing a Registration Add/Drop Form within the deadline dates specified by the academic calendar.  If withdrawal procedures are not completed, a failing grade (E) will be issued for the class.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

WEATHER RELATED DEPARTMENT SPECIFIC POLICY 
If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings.

UNITS OF INSTRUCTION 
1

	DAY
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS

	Week 1


Unit 1
	Introduction to Data Acquisition

Agenda: 
Syllabus Review
Lecture 1
Lab 1
Quiz 1
	Describe the data acquisition process
Define transducer
Given a list of transducers, determine which physical phenomena is capable of being measured by each
	In-Class Exercise 1 (participation)
Quiz 1
Lab Report 1


	Week 1


Unit 2
	LabVIEW Environment

Agenda:
Guided demonstration to create a LabVIEW program to calculate and display the cross-sectional area of a pipe, given wall thickness & inside radius

In-Class Exercise 2
Lab 2
Quiz 2
	Describe the differences between a graphical programming environment and text-based programming language
Create a LabVIEW program to perform calculations given input values and display them via a user interface on the Front Panel
Develop Code on the Block Diagram
Use program documentation as part of a proper development technique
Describe the Data Flow sequence in LabVIEW
Use Block Diagram Cleanup to reconfigure icons for better readability
Utilize Execution Highlighting to debug a LabVIEW program
Identify the LabVIEW object data types given a graphical list of indicators
Describe several Graphical User Interface (GUI) design fundamentals
	In-Class Exercise 2
Quiz 2
Lab Report 2


	Week 2


Unit 3
	Introduction to DAQ Assistant, MAX, and to NI USB 6009 DAQ Device

Agenda:
Lecture 3
In-Class Exercise 3
Lab 3
Quiz 3
	Configure communication to hardware with the Measurement and Automation Explorer (MAX)  
Categorize signals using DAQ terminology
Utilize the DAQ Assistant in LabVIEW
Determine terminal board connection pins
Describe the differences between Grounded Signal Sources and Floating Signal Sources
Describe the differences between Differential Connection and Referenced Single-Ended Connection
	In-Class Exercise 3
Quiz 3
Lab Report 3

	Week 2



Unit 4
	Acquire temperature using the USB 6009 DAQ device as NI myDAQ

Agenda:
Lecture 4
In-Class Exercise 4
Lab 4
Quiz 4
	Configure temperature devices in MAX
Configure measurements in the DAQ Assistant
Create a chart indicator on the front panel
Develop a simple temperature measurement VI using the DAQ Assistant VI
Set Input Range correctly to minimize digitizing resolution error
Use NI myDAQ Temperature Measurement VI
Convert thermistor signal units to temperature units
	In-Class Exercise 4
Quiz 4
Lab Report 4

	Week 3



Unit 5
	Basic DAQ Software Design, DAQ Flow Control and Software Control Timing

Agenda:
Lecture 5
In-Class Exercise 5
Lab 5
Quiz 5
	Add functionality to the temperature VI program to provide user preference interfaces
Develop an algorithm, pseudo code, and flowchart to allow the user to select temperature units
Use various LabVIEW features to control the program flow and timing: Case Structure, While Loop, Time Delay Express VI, and Stop After
Describe the purpose of the Broken Run Arrow icon
	In-Class Exercise 5
Quiz 5
Lab Report 5

	Week 3



Unit 6
	Hierarchical Programming and State Machines

Agenda:
Lecture 6
In-Class Exercise 6
Lab 6
Quiz 6
	Describe the three qualities of designing effective LabVIEW code
List the three arrangements of multiple structures in LabVIEW code
Use the enumerated data type to make the LabVIEW code self-documenting
Build and test the Temperature Measurement State Machine VI with and without Execution Highlighting
Add a user control feature to the front panel of the Temperature Measurement State Machine VI for a time delay
Use shift registers to temporarily store data
Create Block Diagrams to reduce clutter on the LabVIEW desktop
Create a custom machine state, modify and code the default machine state names to Acquire, Display, and Save
	In-Class Exercise 6
Quiz 6
Lab Report 6

	Week 4

	Midterm Exams
	Written Midterm Exam – Blackboard, timed, open book/notes, no help
Midterm Practical Exam – Similar to labs, open book/notes, no help
	Written Exam
Practical Exam

	Week 4

	Make-up
	Make up labs, etc., as needed
	

	Week 5



Unit 7
	Data Arrays

Agenda:
Lecture 7
Lab 7
Quiz 7

	Simulate climate machine and construct Climate Data Array
Add noise to the climate machine and reconstruct Climate Data Array
Create a two-dimensional array control

	In-Class 7
Quiz 7
Lab Report 7

	Week 5



Unit 8
	Denver Climate Machine

Agenda:
Lecture 8
Quiz 8
Lab 8
	Simulate Climate State Machine with cluster block

	In-Class 8
Quiz 8
Lab Report 8

	Week 6



Unit 9
	Data Clusters

Agenda:
Lecture 9

	List the File I/O sequence
Create Disk Streaming in the Climate Simulation State Machine

	In-Class 9


	Week 6

Unit 9
	Data Clusters, cont.

Agenda:
Lab 9
Quiz 9
	Graph data cluster
Create histogram
	Quiz 9
Lab Report 9

	Week 7

Unit 10
	HMI, DCS, and SCADA

Agenda:
Lecture 10
Quiz 10
Lab 10
	Describe tank level manual control
Construct LabVIEW simulated tank level manual control
Describe On/Off process control
Construct and operate LabVIEW simulated On/Off process control
	In-Class 10
Quiz 10
Lab Report 10

	Week 7

Unit 11
	HMI, DCS, and SCADA

Agenda:
Lab 11
Quiz 11
	Describe Single process automated control
Describe PID control
Construct and operate LabVIEW simulated Single process automated control
	In-Class 11
Quiz 11
Lab Report 11

	Week 8

	Final Exams
	Written Final Exam – Blackboard, timed, open book/notes, no help
Final Practical Exam – Similar to labs, open book/notes, no help
	Written Exam
Practical Exam

	Week 8

	Make-up
	As needed
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