Tutorial Sheet:  Windowed Filters
1.  Explain the implementation of a low pass filter as the addition of delayed samples of the signal.  Why might we use weights for the different samples?
2.  A moving average filter of window size 5 samples uses equal weights.  
(a)  If it receives the input signal sample stream below, calculate the output stream.
Input stream:  {35, 28, 30, 33, 28, 120, 30, 28, 35, 100, 106, 102, 98, 100, 104, 101, 99, 37} 
(b)  What is the minimum delay in received signal?
3.  Using the input stream above, calculate the output stream if a window size of 3 was used.
4.  If the system of questions 2 and 3 was a  binary data receiver, designed for binary data with thresholds of 40 for a ‘0’ and 80 for a ‘1’, oversampling the bit rate at 2x the required sample rate and synchronised to sample on the 4th and 6th received samples.  Will the received, decoded data stream contain any errors?
5.  A median filter of window size 5 is used instead.  Calculate the output stream for the same input.
[bookmark: _GoBack]6.  For the median filter, how many bits will need to be in error in the window to produce any sample output in error in the threshold (1/0) decision?
