BME 458 Biomedical Instrumentation

Pre-Lab1

Pre-Lab Exercises
Lab 1
EMG Analysis
Preparation

Review Webster Chapter 6 on Biopotential Amplifiers. 
Answer the following questions:
1) What is the source of the EMG? 

2) How would the EMG differ for a person lifting a 1lb weight versus a 10lb weight? 

3) What are the characteristics of the EMG?  Bandwidth?  Magnitude? Using these criteria and information from the lab handout, roughly design an amplifier (provide a circuit schematic) to accomplish these tasks. What will be the gain of your amplifier, what type of filter do you need, what are the cut off frequencies…..
4) The EMG is a noisy and changing signal, which is difficult to quantify.  Thus, the apparent value does not change significantly even as the EMG amplitude increases with increasing muscle contraction. How can you process the EMG signal to obtain a signal whose value increases with increasing muscle contraction? You may need to do a little reading to find out what is typically done to EMG signals during analysis.
In this lab you will be correlating muscle force to EMG. You need to know how obtain the force produced in the muscle. Please see the figure below and calculate the force produced by the bicep as well as the force produced at the elbow (it has both horizontal and vertical components). Assume the forearm has it’s center of mass 15cm from the elbow and has a reasonable mass (a typical value for an arm COM is (2-4)kg) and the biceps angle of insertion, the angle between the forearm and the biceps muscle, is 75°. Also, assume a 2D system with all joints being static. Start with a free body diagram and use it to develop your equilibrium equations and solve. 
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