TSP GA Lab Exercises.
Please READ THE PAPER BY Jenna Carr – it’s found on our module pages in the GA section.
These exercises use the MATLAB code provided.  The following variables will be modified during these experiments.
The number of cities is controlled by the npar variable (default value is npar = 40).
The population size is given by the variable popsize (default value is popsize =  40).
The mutation rate is set by the variable mutrate (default value is mutrate = 0.05).
The fraction of individuals that are passed to the next generation is given by the variable selection (default value is selection = 0.5).
The stopping criteria is defined by the maximum number of generations used in a single run.  This is given by the variable, maxit (default value is maxit = 30000).
The cities are identified by an integer value and placed in a flat plane using (x,y) co-ordinates ranging from 0.0 to 1.0 to specify their location.

Experiment 1: Familiarisation

Start MATLAB 2019 or later and create an empty .m file as explained in class.  Open the MATLAB TSP GA algorithm placed in our Moodle page and copy its contents to the clipboard.  Then paste this into your new MATLAB .m file.  Give it a name and save it.

Run the MATLAB file and check it successfully produces two plots and some summary information in the MALAB command line window.

Count the number of cities- they should equal the value of the npar variable.

Look at the cost function graphs. Hover your mouse over the lines to see the spot values. Note the average and minimum costs are shown in the command window for convenience.  Change the number of cities to 40. Note the change to the minimum cost found. What does the cost function represent? Why has it changed?

Change the values of the variables noted above and run the code.  Be sure to change just one variable at a time.  Note their effect.  The following experiments focus on each of these variables.

Experiment 2:  Effect of mutation rate

The mutation rate, mutrate, on line 23 of the MATLAB GA code is set at a default value of 0.05.

Keeping other variables unchanged at their default values, explore the effect of modifying the mutation rate.  What effect does it have on the minimum cost value and the average cost value.  Explain your answers.


Experiment 3: Effect of selection size

Keeping other variables unchanged at their default values, explore the effect of modifying the selection rate.  What effect does it have on the minimum cost value and the average cost value.  Explain your answers.

Experiment 4: Effect of population size

With other variables set to their default values, run the TSP GA for a range of population sizes ranging from 10 to 150. For each run consider whether the cost variable has plateaued. Plot a graph of cost versus population size and comment on the resulting graph.

You may have to modify  the total number of generations,

How could you improve this experiment.  Hint: is one run per population size adequate? Assume you can randomise the city positions for each run.

Experiment 5: Effect of changing the number of generations

Keeping other variables unchanged at their default values, explore the effect of modifying the maximum number of generations in a single run.  What effect does it have on the minimum cost value and the average cost value.  Explain your answers.


Experiment 6: Optimising the result

Try to find the optimal solution for a tour of 60 cities by modifying the algorithm variables over multiple runs.

How many tours would you need to undertake if you wanted to find the global optimum (i.e. the shortest tour of all, assuming you undertook an exhaustive search)?







