User manual of MATLAB code for

Optimal Design of Permanent Magnet Synchronous Motor
In order to use the “Optimal design of permanent magnet synchronous motor – matlab code” follow the next steps:

1. Copy the folder PMSM in your computer ( this is necessary only at the first use)
2. Set the MATLAB Current directory through yours folder ( ..\PMSM)
3. Yours optimal design code is ready to use. Call the “pmm_ga” script from matlab command window for genetic algorithm optimization or “pmm_hg” script for “Hooke Jeeves optimization method. Then it is necessary to supply the required input file (‘pmm1.m’ files for the CD example).
The user interface is based on input – output files philosophy. The all application parameters are set in the inputs file. The optimization machine parameters are available in two outputs files one compatible with Matlab scripts for further use in MATLAB applications (for example to design optimal control), respectively one file in text mode which could be used to store and compare outputs data in the table for different inputs. The output text files are easy to be manipulated by Microsoft Excel or Microsoft Word Table tools. The optimization evolution (geometric dimension, optimization variable and performances features) are presented in several graphics. Advanced MATLAB users could extract the optimization variable and cost function for each optimization step from trace file which is an auxiliary output file in ‘mat’ format. 

The optimization parameters are given at the beginning of the “set_ga.m” file for genetic algorithm method respectively at the beginning of the “set_hg.m” file for Hooke Jeeves optimization method.
The MATLAB code for optimal design of PMSM contains the following files:

alias.m
- script used to extract the machine parameter from optimization variable vector;
constant.m
- universal and material constant;
cost_eval.m
- cost evaluation;
dk66_65.m
- magnetization curve and iron loses coefficient for iron core;
flux_mp.m
- compute the permanent magnet flux;
getHx.m
- compute the magnetic field strength from magnetization curve and current value of the flux density;
getKC.m 
- factor of the line length of the magnetic field in the stator yoke;
makeIronLoss.m – computes the specific iron losses (W/kg) for a given frequency and flux density;
mutation.m
- implementation of mutation principle for genetic algorithm;
optim.m
- implementation of Hooke Jeeves optimization
parameter.m
- compute the PMSM parameters;
pmm1.m
- example of input file;
pmm_best.m
- store the main geometric dimensions and parameters of the best PMSM in a vector at each step (generations)
pmm_ga.m
- main script for PMSM optimal design using genetic algorithm;
pmm_gaOptim.m – implementation of genetic algorithm optimization method;
pmm_grafic.m

- shown the graphic results
pmm_hg.m

- main script for PMSM design using Hooke Jeeves algorithm
randint.m
- function to generate random integer; this code will used when a similar MATLAB embedded function is not available. 
save_par.m

- save optimal design results in a compatible MATLAB files;
sdims.m

- compute geometric dimensions;
set_ga.m
- set the genetic algorithm specification as population size, number of generation, number of the best members passed directly in next generation, mutation rate, exclusion (busy) factor;
set_hg.m
- set the Hooke Jeeves specification as initial variation step, final step, ratio between consecutive steeps, initial values of optimization variables;
tab_save.m

- save the optimal design results in a text format files;
VAC677.M

- file with permanent magnet features;
The output files are added to this file list when the optimal design code is run.

