
 
task number of errors injected patterns of errors injected number of errors uncorrected 

2a1 31 01 0 

2a2 31 10 0 

2a3 32 11 0 

2a4 31 0101 0 

2a5 31 1010 0 

2a6 32 01010101 30 

2a7 32 10101010 13 

2a8 32 1111 21 

2b1 31 01 0 

2b2 37 10 3 

2b3 30 11 14 

2b4 33 0101 4 

2b5 26 1010 6 

2b6 20 01010101 3 

2b7 20 10101010 0 

2b8 14 1111 3 

2c1 16 01 0 

2c2 32 0101 0 

2c3 48 010101 0 

2c(outpu
t errors) 64 01010101 81 

2d 64 10101010 30 

2e 64 11111111 44 

In both the 2a and 2b tests, I evaluated how the Viterbi decoder handled errors, but the way I 
injected errors was different. In 2a, I placed errors at fixed intervals using a specific bit error 
rate, so the error locations were predictable. In 2b, I introduced errors randomly with the same 
overall error rate, meaning the errors were scattered unpredictably. In tests 2a1 to 2a5, there 
were zero uncorrected errors because the errors injected were simple and spread out. We find 
that 2a1 only had two-bit errors, and in 2a2 and 2a3, also two bits were flipped. I think the errors 
were not close together. Since I assume this made it easy for the Viterbi decoder to fix them 
without any problems. The errors didn’t cause the decoder to choose the wrong path because 
the path metrics stayed stable with such low-density errors. However, starting from 2a6, the 
errors became more frequent and complex, like in the "01010101" pattern. That lets the patterns 
have more bit errors. I found where errors happened almost every other bit. This higher density 
of errors made it harder for the decoder to keep track of the correct path, and it couldn’t correct 



all of them, which is why uncorrected errors started to show up after 2a6. I was noticed that as 
the number of consecutive errors increased—from single-bit errors to bursts of up to four 
bits—the decoder had a harder time correcting them in both cases. However, the decoder 
generally performed better in the 2a tests because the fixed patterns made it easier to recover 
from errors. There was one exception, when I injected four consecutive error bits at a 1/32 rate, 
the random version in 2b actually corrected more errors than the fixed one in 2a. I think this 
happened because the random errors were spread out more by chance, which reduced the 
decoder’s likelihood of choosing the wrong path. Hence, I could state that 2a part tests showed 
the decoder’s performance in a controlled environment, then 2b reflected more unpredictable 
conditions. 

 

In tests 2c to 2e, the goal was to find out how many errors the Viterbi decoder could handle 
before it started failing. In 2c1 to 2c3, the error patterns were still simple, like "01", "0101", and 
"010101", and even though more errors were injected, the decoder was still able to correct all of 
them with zero uncorrected errors. But when the error density increased further in 2c (output 
errors), with the "01010101" pattern and 64 errors injected, the decoder couldn’t keep up 
anymore and there were 81 uncorrected errors. In 2d and 2e, the error patterns were even 
denser, like "10101010" and "11111111", and although the number of injected errors stayed the 
same at 64, the number of uncorrected errors was still very high, with 30 in 2d and 44 in 2e. 
These results show that when the number of errors goes beyond what the decoder can handle, 
especially when they are close together in time which is it quickly starts failing to correct them. 
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