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Task 1

This task investigates the improvement in error probability when a convolutional code is employed

over a binary symmetric channel.

The function channel1 implements a binary symmetric channel with an error probability that

you should try to determine. The routine takes a binary vector u of transmitted symbols (“0” and

“1”) and outputs another equally long binary vector of channel outputs r. The BSC is defined by

the probabilities

p(rk = 1|uk = 0) = ε

p(rk = 1|uk = 1) = 1− ε

p(rk = 0|uk = 1) = ε

p(rk = 0|uk = 0) = 1− ε.

Or, in words, the error probability is ε regardless of the input.

Start by estimating ε by transmitting 100000 uncoded data bits over the channel.

ε = ........... (correct answer should be .025).

Now encode 1000000 data bits by the rate 1/2 (7,5) convolutional code, transmit the encoded

vector over the channel and compute the error probability.

Pe = ............

Task 2

A more realistic channel model than the BSC is to assume a bursty channel model. A bursty channel

is a channel where the errors appear in bursts. If there is an error at a certain position, then its

likely that surrounding bits are also received in error.

Do you think its likely that the channel encountered in this course behaves like a BSC? Like a

bursty channel?
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The function channel2 implements the channel used in task 2. As before it takes a binary vector

of transmitted symbols as input and outputs a received binary vector of equal length. Start by

transmitting some uncoded data blocks over the channel and plot the difference between the input

and the output of the channel in order to get some understanding of how the channel works.

Transmit uncoded data over this channel and measure the error probability:

Pe,unc = ............

Now use the (7,5) code and transmit coded data and measure the error probability

Pe,coded = ............

What is the reason for this?.........................................................
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Figure 1: Model of an interleaved coded communication system.

To enhance the performance of the convolutional code, an interleaver can be used, see Figure

1. An interleaver is a block that randomly shuffles the data vector. In IT++ it is implemented via

it++ ’s Block-Interleaver class.

Implement the interleaver by choosing proper number of columns and rows and measure the error

probability of an interleaved coded system.

Pe,intrlv,coded = ............

What is the reason for this?.........................................................
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