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2.  In part1, we used the encode is a recursive, systematic encoder, which differs from the 
encoder used in for the homework 7. In the encoder I used, for every input bit, there are two 
output bits. One is the original input data, which makes it systematic, and the other is a parity bit 
generated recursively, meaning the parity bit depends not just on the current input but also on 
the encoder’s previous state, creating a feedback loop. This design is different from Homework 
7. Since we did in homework 7’s  is non-systematic and non-recursive, that it did not output the 
original data bits directly and there was no feedback from previous states. Because of these 
differences, the output format between the two encoders is not the same. The decoder in this 
project expects inputs that include both the systematic data and the recursive parity bits, so 
using the Homework 7 encoder with this decoder wouldn’t work. The project encoder outputs a 
more structured data stream that the decoder is specifically designed to process. 

 

3. Mainly this decoder uses the Viterbi algorithm to recover the original input data by finding the 
path with the least number of errors. First it runs through the BMC to ACS then to TBU. These 
decoders go through three main parts. The first of these parts is the BMC, which mainly goes to 
calculate the Hamming distance between the received data and the desired output. It measures 
the error of each path. After this, the ACS goes to accumulate the path errors, comparing 
different paths and selecting the path with the least error to continue. Lastly, the TBU is to 
backtrack from the last state and determine the input bit sequence along the path with the 
minimum error. Therefore, if there are no errors during transmission and the received data is 
identical to the desired output. That the Hamming distance at each step is 0. So that, the 
branching metric is 0 and the cumulative path error is 0. The decoder accurately finds out the 
original data sent by the encoder by backtracking along the path that minimizes the error. 

 

 
 
 
 
 
 
 
 
 
 
 


