F’23  CLaSP 324
Instrumentation for Atmospheric and Space Sciences
Class Information

Unofficial Description:  Introduction to fundamentals of atmospheric, space-based and meteorological instrumentation.  Emphasis is on understanding data:  what it can tell you and how it might be lying.  Includes system description of instruments, basics of electronics, electronic sensors, data acquisition/management, error analysis, and data presentation. Class time may consist of a lecture and/or lab, twice per week, and a team-based term project.  
Venue:  As in-person as possible, in the CAEN lab and in labs 1210, 1220, 1224, 1225 and 1237 CSRB. Often one lab and one lecture each per week for half of the term, then likely all lab time for the project.  I’m very flexible with respect to the schedule of presentation and submissions – let me know your needs and I’ll do what I can to accommodate.  
You will have swipe card access to 1220 CSRB, from which you can access the other rooms too.  

Instructor:  
Roger De Roo  
Email:  deroo@umich.edu    (   the best way to reach me
Office:  2543D CSRB

Phone:  734-647-8779  (from a campus phone:  78779)
Office Hours:  TBD based on student availability, however:  1) I am very open to setting an appointment, either via Zoom or in person in my office.  2) for the 2nd half of the term, the lecture time will work well for office hour type interactions.  
If you simply need some supplies from the lab, you don’t need permission from me to go get them:  help yourself to them.  There are other users of the lab (Engr 100-980, at least) so do be respectful of their use of the space.  If you wish to work in the lab, for safety do make sure there is someone else (me, or a teammate) with you.
Website:  on Canvas (https://canvas.umich.edu).  

Assignment Policies:

I’m lenient with late assignments in this class, because they come hard and heavy early, then there’s time to make things up, if needed.  That said, it is very advantageous to keep up early on, so as to be prepared and to clear your task list for the project in this class and those in your other classes.  I encourage this timeliness with a Timeliness category for your final grade:  see below for how it works.  I will want to meet with you to establish deadlines if I don’t see much from you by the end of September, and will start to apply late penalties once we get to December.  
I’m open to accepting assignments in whatever format you find comfortable.  

Solutions to assignments will be posted as links in comments in Canvas Grades.  This way diligent students can see the solutions, while tardy students don’t get that benefit.  You are on the Honor Code to not share these links with other students.  

Grading:   
40%  term project

30%  labs


20%  homework 


10%  timeliness 
Homework:

Up to 6 homework assignments of varying number of points.  Some may require looking up information; some may require you to state your assumptions, etc.  All homework will be assigned before the middle of the term.  
Labs:  

6 labs.  They use an Arduino Nano 33 BLE Sense microcontroller.  Labs 1, 4 and 6 are 100pts, Labs 2, 3 and 5 are 50pts.  Labs are replaced by the term project around mid-semester.  
Exams:

No exams.  
Term project:

Teams from 1-3 students work on an instrumentation project of their choosing.  The project must include several (not all) of 9 topics discussed in the class (eg. design, build, calibrate, validate, data presentation, etc.) but not all of them.  Larger teams will have to incorporate a larger set of the topics.  Teams will be provided a modest budget.  Teams will provide a short document outlining their plans around mid-October, and participate in informal progress reviews as the term wraps up.  The term project culminates in a ~25 minute public presentation and a written report.  More details as we get closer to the midterm break.  
Timeliness:

Since the course involves the use of hardware to make data, and hardware is sometimes balky, I’m not strict about deadlines.  I have target dates, instead.  No penalty if you don’t meet a target date.  However, the freedom this provides is sometimes a bit too much for some, and for these students very few assignments are submitted during the term.  

This category of the final grade is intended to be an incentive to get at least some labs and homework assignments submitted during the term.  At the end of September, October and November, I’ll add up the number of points on the assignments (not your score) that you’ve submitted by that time.  Over the three months, I’ll add up those points, then divide by the total number of points in the labs and homework.  If you have more points than assigned, you get capped at full credit.  So, if you can at least get 1/3rd of all the points submitted in September, you’ll get full credit for timeliness as those points will be counted three times.  
Final grade is on a straight scale:  
A+: 
100-97%

A:
96-93%

A-:
92-89%

B+:
88-85%

B:
84-81%

B-:
80-77%

C+:
76-73%

C:
72-69%

etc. in 4% increments.  

 Textbook:  none.  
Lab kit:  A kit of electronic parts will be provided; additional parts may be added over the course of the term.  You will not necessarily use every piece in the kit:  the use of some, like a USB-C to USB-A adaptor, depends on the configuration of your hardware.  Some (like an array of resistors of differing values) are for you to choose from to optimize the performance of an instrument.  Digital voltmeters and a tape measure are also available to take for performing certain labs.  
Project resources:  You’ll have a budget with which to purchase supplies and materials for conducting your project.  I’ve also got lots of potentially useful random things from previous offerings of this class, and others. 

Good References (but very limited in scope):


W. H. Press, S. A. Teukolsky, W. T. Vetterling, and B. P. Flannery, Numerical Recipes: The Art of Scientific Computing. Cambridge: University Press, third ed., 2007.
This book is not just a recipe book, but explains how the algorithms work.  The issues of computational round-off, which is similar to some errors in instrumentation, are always just below the surface.  The “obsolete editions” are quite complete, and they are available for free download from http://numerical.recipes/.

John R. Taylor.  An Introduction to Error Analysis:  The study of uncertainties in physical measurements.  2nd Ed.  Mill Valley, CA:  University Science Books, 1997.

This book is aimed at 100-level basic chemistry and physics classes, and doesn’t go very deep into the theoretical underpinnings of error analysis, but it is written in a very clear style.  The first edition, from 1982, is almost the same, and used copies are widely available for next to nothing.  

