
ELEC 243: Electronic Measurement Systems

Lab Report #9: Signal Processing II Template

Group ____: First A. Author and Second B. Author

Summary

Provide a summary of what was accomplished and how it fits into the grand plan.  What did you learn?  What was the most surprising or unexpected result?  

While it is not required, if you use this template Word file for creating your lab report, it will have the proper organization with the necessary styles predefined, and it will be easier to grade.  Easier to grade usually means a better grade.  In any case, use a format that is similar to this and follow the guidelines below.  If you need to include diagrams, graphs, or tables that are difficult to incorporate electronically, you may use a separate page or glue or tape them in place.  Remember to add group information in the footer on page 2, and to delete this and other instructions.

Data & Analysis
This section you should present the data you collected in lab and the answers to the questions posed. 

Experiment 9.1 Filtering with Labview 

Part 1: A Built-in Anti-alias Filter

· Describe the similarities and differences between last week’s anti-alias filter and the new built-in filter.
Part 2: Continuous Signals in Labview

Part 3: A Labview Filter

· Perform the same tests as in Part 2; describe the character of the output sound. 
Part 4: A Switchable Filter

· Is speech intelligible with various combinations of filter in vs. filter out, under-shelf florescent light on vs. off, etc.?
· Report on the results of the experiment with different values of the filter bandwidth. 
Part 5: An Assortment of Labview Filters

· Is the behavior of the Lowpass filter for different cutoff frequencies what you would expect based on the results of Part 4? 

· Is the high pass filter more effective than the lowpass filter in improving the quality of the output signal? 

· What happened when you increased the function generator to about 2 kHz?

· Question 1: Compute the frequency response of the comb filter and show that sinusoids whose periods are an integer multiple of the delay are in fact blocked by the filter. What is the response to a sinusoid of frequency
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 is an integer? 

Part 6: Narrowband Signaling

· Record the RMS value of the signal with out the function generator at the input of the filter, with the under-shelf florescent lamp on and off. 

· Describe the signals, spectra, and RMS values for the input and output with no filter and the under-shelf florescent lamp on.  

· For each of the four filters, compute the SNR in dB. 
· Question 2: Summarize the results of your filtering experiments. Suggest which combinations of filter type and frequency would be appropriate for various types of signals and noise. 

Experiment 9.2 Binary Signals 

Part 1: Simple Thresholding

What happens as you adjust the comparator threshold?
Part 2: An Optical Interrupter

· What is the calculated value of your comparator threshold?  

· Compare the output behavior when an object is moved quickly through the beam and when it is moved very slowly. 

Part 3: Handling Noisy Signals

· Summarize the results of your experiments with various combinations of filter and comparator, filter parameters and threshold values, fast and slow motion, etc.
Part 4: Binary Signals

· Explain why you believe your circuit does indeed implement a comparator with hysterisis.
Part 5: Modulated Signaling

· Simulate increasing distance between the emitter and detector by reducing the. Adjust the Threshold appropriately. 
· What is the lowest function generator output you could use still achieve reliable operation? What was the Threshold value? 

· To what increase in distance does this correspond?
Part 6: Extracting Data from Binary Signals

· Write a brief summary of how the count VI works.
· Provide a diagram of your Labview program that displays the total amount of time that the beam has been blocked. 
Feedback

This section gives you an opportunity to give us feedback on the lab.    Please provide any suggestions and comments you think will help us improve the laboratory.
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