
  
 

ME 3264 – Applied Measurements Laboratory 
 
Credits and Contact Hours: 3 Credits.  Two 50 minute lectures and one 2 hour lab per week. 
 
Instructors: Robert Gao, Chih-Jen Sung 
 
Textbook: Measurement and Data Analysis for Engineering and Science, Patrick Dunn, McGraw 
Hill Companies, 2005. 
 
Specific Course Information: 

a. Catalog Description:  Application of fundamental measurement techniques developed 
in ME 3263 to various mechanical systems and processes. Hands-on laboratory 
experiences include measurements in energy conversion, solid mechanics, dynamics, and 
fluid and thermal sciences, as well as statistical methods to analysis of experimental data. 
 
b. Prerequisites: ME 3263 

 
c. Required, Elective or Selected Elective: Required 

 
Specific Goals: 

a. Course Outcomes: 
After completing ME 3264 students should be able to: 
1. Understand the working principle of various sensors, and use them for measurements 

of physical parameters. 
2. Model dynamic systems using first-order and second-order models, interpret their 

responses, and understand the basic principle of feedback controllers for system 
control. 

3. Understand basic concepts in statistical data analysis, confidence interval, curve 
fitting, regression, and error propagation, and apply them to experimental data 
analysis. 

4. Understand basic principle of energy conversion and power generation from 
conventional and alternative sources. 

 
b. Relationship of Course Outcomes to Criterion 3 Student Outcomes: 
a) an ability to apply knowledge of mathematics, science, and engineering: 
 This course emphasizes the student's ability to apply their knowledge in 

mathematics, strength of materials and dynamics to the experimental phenomena 
associated with the indicated topics. The students are expected to utilize energy 
principles, Newton's 2nd Law, statistics and differential equations as applied to 
mechanical systems. 

b) an ability to design and conduct experiments, as well as analyze and interpret 
data:  

 Students are heavily engaged in conducting experiments and performing the 
associated analysis of the experimental data. In addition, they are required to 
construct simple analytical models of all experiments and develop physical insight 
to the response of the systems. 



  
 

c) an ability to design a system, component, or process to meet desired needs: 
Students’ final experiment involves designing an experiment and conducting tests.  

d) an ability to function on multi-disciplinary teams: not applicable 
e) an ability to identify, formulate, and solve engineering problems: 
 In this course students perform the experiments, analyze the associated data, 

identify the fundamental system model, analyze the model and compare the 
response of the model to the response of the experiment. 

f) an understanding of professional and ethical responsibility: not applicable 
g) an ability to communicate effectively:  
 Students are engaged in written communication through laboratory reports. This 

aspect is taken into account in grading all reports and exams. 
h) the broad education necessary to understand the impact of engineering solutions 

in a global and societal context: not applicable 
i) a recognition of the need for, and an ability to engage in life-long learning:  
 The need for life-long learning is emphasized with respect to new instrumentation, 

modern digital data acquisition systems and the continual enhancement of the 
laboratory to include up to date equipment. 

j) a knowledge of contemporary issues: not applicable 
k) an ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice: 
 Students learn to use modern data acquisition techniques necessary in 

experimental research. 
 
Topics Covered: 

 Visual interface construction using LabVIEW software 
 Principles of strain gages and strain measurement 
 Time response of first order systems, theory and experiments 
 Time response of second order systems, theory and experiments 
 Piezoelectric positioning drive 
 Design of experiments 
 Statistics (including gaussian distribution, confidence intervals, linear regression 

and T-Distributions) 
 


