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ASEN5307 – Engineering Data Analysis Methods - Fall 2022 
 

Instructor Dr. R. Steven Nerem (Office: AERO 456, Ph. 492-6721,  
Email: nerem@colorado.edu) 

Class Time TTh 10 – 11:15 am 

Class Location AERO 111 

Class Web Page http://canvas.colorado.edu 

Office Hours 2-3 pm Mondays or by appointment 

Teaching Assistant Joaquin Ramirez (lewo2472@colorado.edu) 

Required Text MATLAB Recipes for Earth Sciences, 2021, 5th Edition 
by Martin H. Trauth, Springer 

ISBN-13: 978-3030384401 
 

Grading Take-Home Mid-Term Exam (20%) 
 

Take-Home Final Exam (20%) 
 

Homework (40%) 
(10 pts deducted for each day late!) 

 
Research Project (20%) 

90-100 = A, 80-89 = B, 70-79 = C, 60-69 = D, < 60 = F 

Schedule October 11 – Take-Home Mid-Term Exam  
December 8 – Research Projects Due, Last Day of Class 

December 8 – Take-Home Final Exam 

Lecture Material PDF files will be posted on the class website. 

Course Overview 
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Syllabus – ASEN5307 
Engineering Data Analysis Methods 

 
I. Introduction 
 
1. Collecting Data 
2.  Data Calibration and Interpolation 
3. Data Editing 
4. Presenting Data 
 
II. Statistics and Error Handling 
 
1. Uncertainties in Measurements 
2. Empirical Distributions 
3. Theoretical Distributions 
4. t-test, F-test, c2 test 
5. Confidence Intervals 
6. Correlation Coefficient 
7. Degrees of Freedom 
8. Estimation Methods 
9. Curve Fitting 
10. Covariance and Error Analysis 
11. Residual Analysis and Data Editing 
12. Linear Regression Analysis 
13. Bootstrap and Jackknife Estimates 
14. Machine Learning 101 
  
III. Time-Series Analysis 
 
1. Fourier Analysis 
2. Harmonic Analysis 
3. Blackman-Tukey Spectral Analysis 
4. 
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IV. Signal Processing 
 
1. Linear Time Invariant Systems 
2. Convolution and Filtering 
3. Recursive and Nonrecursive Filters 
4. Impulse and Frequency Response 
5. Filter Design 

a. Running Mean Filters 
b. Lanczos-window Cosine Filters 
c. Butterworth Filters 
d. Frequency Domain Filtering 

 
V. Spatial Analysis of Data Fields 
 1. Gridding and Contouring 
 2. Spherical Harmonics 
 4. Objective Analysis, Kriging 
 5. Principal Component Analysis (including SVD) 
 6. Independent Component Analysis 
 7. Empirical Orthogonal Functions 
  
VI. Miscellaneous Topics 
 1. Introduction to Machine Learning 
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Syllabus Statements 

 
Classroom Behavior 

Both students and faculty are responsible for maintaining an appropriate learning environment in 
all instructional settings, whether in person, remote or online. Those who fail to adhere to such 
behavioral standards may be subject to discipline. Professional courtesy and sensitivity are 
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be addressed.  Disability Services determines accommodations based on documented disabilities 
in the academic environment.  Information on requesting accommodations is located on the 
Disability Services website. Contact Disability Services at 303-492-8671 or 
dsinfo@colorado.edu  for further assistance.  If you have a temporary medical condition, see 
Temporary Medical Conditions on the Disability Services website. 

Preferred Student Names and Pronouns 

CU Boulder recognizes that students' legal information doesn't always align with how they 
identify. Students may update their preferred names and pronouns via the student portal; those 
preferred names and pronouns are listed on instructors' class rosters. In the absence of such 
updates, the name that appears on the class roster is the student's legal name. 

Honor Code 
All students enrolled in a University of Colorado Boulder course are responsible for knowing 


