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Introduction

Idea:
In a population of beings the “strongest” are able to mate and
to produce offspring. Disabled or sick beings have less
opportunities to mate and have a smaller change to produce
healthy offspring.

When environmental conditions are changing only off spring
which can adapt to the new situation have good chan gesto
survive and produce adapted offspring.

In short: “survival of the fittest”
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Introduction Genetic Algorithms
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Example Mother Nature

DNA represent the blueprint of a being

DNA mother:  11011010111010101001
DNA father: 100110101 10001001011
Mating, DNA child:

e Crossover: 11011010110001001011
¢ Mutation: 10011110110101001011

Mutation makes it possible to get children that are better then
their parents and/or can adapt to a changing enviro  nment

Fitness function determines whether a being can rep roduce
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Genetic Algorithms (GA) for optimisation problems

GA can be used for optimisation problems if for the solution
domain can be defined:

¢ agenetic representation
« afitness function

27-aug-18 Genetic Algorithms 6
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Genetic Algorithm (GA) for optimisation problems

Pseudo code:
¢ Choose initial (random) population
« Evaluate the fitness of each individual in the popu lation
* While not good enough best individual do
« Select best ranking individuals to reproduce
« Breed new generation through crossover and mutation
* Add new generation to population
« Evaluate the fitness of each individual in the popu lation

27-aug-18 Genetic Algorithms 7

Example: finding best fit for a polynomial

e Generate a point cloud of measurements (x,y)
« Use GA to find parameters a, b, and c of polynomial

y=ax’ +bx+c

¢ Solution domain:

* Genetic representation:
the floating point numbers a, b and ¢

 Fitness function:
the sum of errors of applying the solution to the p oint cloud

27-aug-18 Genetic Algorithms 8
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Demonstration: finding best fit for a polynomial

Open scripts:
¢ ga_func.jls:
calculation of the polynomial
« ga_example.jls:  the main program
« ga_fitness.jls: calculation the fitness of a solutio n
Open variable window
Run script ga_example.jls

Change line to create ga in:

ga_create ga ga_fitness 10 &$paramTab 10 tracefile.txt

Run script for about 20 generations

Examine file tracefile.txt to see the best 10 solut  ions for each generation

Note: if tracefile indicates that n best solution a re (for a large part) the same the
best solution is found or the Genetic Algorithm is stuck in a local minimum.

If the algorithm is stuck one or more of the parame  ters have to be changed

27-aug-18 Genetic Algorithms

ga_func.jls

¥ VisionLab ¥3.37  11-12-2007 (c) ¥an de Loosdrecht Machine Vision

Eille Operator Camera Server Ophions Window Userl User2 Userd Userd UserS Usert Help

ST

Internal script

T_ C:WisionCursus\Wision2007climages\ga_example. jls.

imagesiga_fit

¥ C:WisionCursus\Wision2007c\images\ga_func. jls* ‘

[ Search [ Line number [ Indentation

name ]

stoe ||| _Find || | o] ||| el L] e

Ay = A F RTTI o+ h Y x o+

return $pl * $pd4 ¢ Spd4 + 5p2 ¢ 5pd + 5p3 %pl=a
%p2 =b
%p3 =c
%p4 = x

function result =y

Executs F9 [~ Pratected Continus Single step Step into | Reset |
Execute F9 I~ Protected Cantinue Single step Step irto Reset |
ga_delete ga
M
0us Lemsil
27-aug-18 Genetic Algorithms 10
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ga_example.jls

¥ VisionLab ¥3.37 11 007 (c) ¥an de Loosdrecht Machine Vision

Eille Operator Camera Server Ophions Window Userl User2 Userd Userd UserS Usert Help
. . - . -~
I C:WisionCursus\Vision2007climagesiga_example. jls =
Intemal script Search Line number
name ‘ Stare | Find 13 Jump
lidd3eript ga_func ga_func,jls
lidd3eript ga_fitness ga fitness.jls
§trainSec = 10 .
InitRandomGen 1 Generate point cloud
for §i = 0 to §trainfer do
$xTab[$1] = Randow -2 2 a=2,b=3,c=4
$¥Tab[§1] = icall ga func 2 3 4 §xTab[§i]
endfor | I
I low high delta micro mwutationP deltaP Initialize parameter
§paramTak[0] -10 1o 0.1 0,001 0.1 0.5 L.
$paramTak[1] = -10 10 0.1 0.001 0.1 0.5 description table
§paramTab[2] = -10 1o 0.1 0,001 0.1 0.5
gs_create ga gs_fitness 10 &fparanTab 0 tracefile.txt
for $gen = 1 to 50 do J
s waxGen minError deltaError wicroP
§_error = ga optimize ga 1 0.1 1 05 £
§_sol = ga_getsolurion ga
SyncvVars
endfor J
ga_delete ga v
. Execute F3 | | T Protected Contirue | Singlestep | Stepinto Resef ~
0 us 167811
27-aug-18 Genetic Algorithms 1

ga_example.jls

(c) ¥an de Loosdrecht Machine Vi

Eille Operator Camera Server Ophions Window Userl User2 Userd Userd UserS Usert Help
. . - . -~
I C:WisionCursus\Vision2007climagesiga_example. jls =
Intemal script Search Line number Indentatior
rame | sre || || Find || 13 dump | | _JE8
lidd3eript ga_func ga_func,jls e
lidd3eript ga_fitness ga fitness.jls
ftrainSer = 10
InitRandomGen 1
for §i = 0 to §trainfer do
§$xTab[§1i] = Random -2 2
$¥Tab[§1] = icall ga func 2 3 4 §xTab[§i]
endfor
I low high delta micro mwutationP deltaP
§paramTab[0] = -10 1o 0.1 0,001 0.1 0.5
§paramTak[1] -10 1o 0.1 0,001 0.1 0.5
§paramTab[2] = -10 1o 0.1 0,001 0.1 0.5
Create ga with
gs_create ga gs_fitness 10 &fparanTab 0 tracefile.txt
for $gen = 1 to 50 do 3
s waxGen minError deltaError wicroP paramTab and fitness
§_error = ga optimize ga 1 0.1 1 05 £
§_sol = ga_getsolurion ga
SyncvVars
endfor m J
ga_delete ga )
. Execute F3 | | T Protected Contirue | Singlestep | Stepinto Resef ~
0 us 167811
27-aug-18 Genetic Algorithms 12
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P VisionLab ¥3.37 11 007

ga_example.jls

(c) ¥an de Loosdrecht Machine Vision

Eille Operator Camera Server Ophions Window Userl User2 Userd Userd UserS Usert Help

. . - . -~
T C:WisionCursusWision2007climages\ga_example. jls =] =
Intemal script Search Line number Indentatior
name | Stare | Find [13 Jump i =
lidd3eript ga_func ga_func,jls L
lidd3eript ga_fitness ga fitness.jls
§rrainferc = 10 J
InitRandomGen 1
for §i = 0 to §trainfer do
§$xTab[§1i] = Random -2 2
$¥Tab[§1] = icall ga func 2 3 4 §xTab[§i]
endfor
I low high delta micro mwutationP deltaP
§paramTak[0] -10 1o 0.1 0,001 0.1 0.5
§paramTak[1] -10 1o 0.1 0,001 0.1 0.5
§paramTab[2] = -10 1o 0.1 0,001 0.1 0.5
gs_create ga gs_fitness 10 &fparanTab 0 tracefile.txt
for $gen = 1 to 50 do 4]
I mwaxGen minError deltaError microP .
§_error = ga optimize ga 1 D 1 0.5 Generate 50 generations g
§_sol = ga_getsolurion ga
SyncvVars
endfor
ga_delete ga v
Execute F3 | rie| [ Pratected Contirue | Singlestep | Stepinto Resef ~
0 us 167811
27-aug-18 Genetic Algorithms 13

¥ VisionLab V3.37  26-1-2008 () V

ga_fitness.jls

de loosdrecht Machine Vision  www.vdimy.nl

File Operator Camera Server Options Window Userl User? User3 Userd UserS Users Help

paLUEAM, ion2008

Internal script Search

Line number Indentatior

name | Stors [

// script: ga_fitness.jls
// optimising polynomial with GL

§total = 0

$max = GetSizekrray £§xTab

§max = fmax - 1

for $i = 0 to $max do
$v_ga = icall ga_func $3p2[0]
§e = §yTah[ii] - v _ga
§e = Fabs §e
§total = §total + §e
if §total > %pl then

return $total

endif

endfor

return jtotal

] I Pictocted

// Jaap van de Loosdrecht, 26-2-2008

Calculate the total error
of the point cloud
%p1 = cutoff error

$%p2[0] = a

$2p2[1] $3p2[2] $xTab[$i]

$%p2[1] = b
$%p2[2] =c
Continue Single step Step inta Reset

27-aug-18
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Run script ga_example

a b c
27-aug-18 Genetic Algorithms 15
Format  Wiew Help
3 2.021247383037812 2.951758323023461 4.123008002245214 ~
H 2.02124738308 7812 2.932424298837240 4.12320800224 9214
nrparams  : param 1 : param 2 oz © param 3 i
L. as E) Z.uslolousssioosod £.wazawiouudsarl “.lssosnesgaugul'D
1.649, 3 2.021851252784813 2.0951758323923461 4.123441267128514
1.64934 3 2.021459242530594 2.95130002746666 4.123988189336832
1.6498 3 2.021683004242072 2.052147221289713 4.123698934904013
1.65048 3 2.021518082216864 2.9524091500595112 4.123965788750877
generation: 18
1.63374 ; 2.020741223558153 2.95130002746866 4.123524521622364
1.63453 = 2.020612018180031 2.952400500595112 4.1236928934004019
04021 - 2.021247383037812 2.95130002740066 4.123441267128514
1.64046 3 2.021247383037812 2.051758323023461 4.123441267128514
1.6411%9 3 2.021301278725546 2.0951512741477707 4.123441267128514
1.64131 3 2.021300278725546 2.951758323023461 4.123441267128514
1.64309 3 2.021247383037812 2.95130002746666 4.123698934504019
1.64335 3 2.021459242530594 2.095130002746666 4.123441267128514
1.64387 : 2.021301278725546 2.0951512741477707 4.1236989349040193
1.64387 3 2.021301278725546 2.0951512741477707 4.123698934904013
generation: 19
1.63185 3 2.020612018189031 2.9524091500595112 4.123441267128514
1.6326 3 2.020612018189031 2.952400500595112 4.123524521622364
1.6933 3 2.020741223558153 2.95130002740066 4.123441267128514
1.6933 3 2.020741223558153 2.95130002740066 4.123441267128514
1.63314 3 2.020741233558153 2.051758323023461 4.123441267128514
1.63374 3 2.020741233558153 2.095130002746666 4.123524521622364
1.63374 3 2.020741233558153 2.95130002746666 4.123524521622364
1.63374 3 2.020741233558153 2.95130002746666 4.123524521622364
1.63406 3 2.020612018189031 2.0951512741477707 4.123698934504019
1.63406 3 2.020612018189031 2.0951512741477707 4.1236989349040193
generation: 20
1.61835 3 2.019693868831446 2.952491500595112 4.123441267128514
1.62548 3 2.019915494247261 2.95130002746666 4.12383925901058%
.62612 f:; 2.020741223558153 2.9517213354800976 4.12280724500415
1.62718 & 2.020262723848079 2.951658955650607 4.1255245216223604
1.62773 - 2.02085752128066 2.951014821995607 4.123099124118778
1.62806 3 2.020741233558153 2.0951762003255411 4.122060237342448
1.63098 3 2.020612018189031 2.950567674794 764 4.1234618366039
1.63106 3 2.020612018189031 2.95130002746666 4.123441267128514
1.63118 3 2.020612018189031 2.9515127414 77707 4.123441267128514 2
< >
27-aug-18 Genetic Algorithms 16
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Example: Camera calibration

This example is from the chapter about camera calib  ration
See this chapter for more details

27-aug-18 Genetic Algorithms 17

Calibration Pattern

A fixed pattern of circles is used to calibrate the camera

27-aug-18 Genetic Algorithms 18
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Camera Calibration
The 140 calibration points are used to find optimal values for the
15 camera parameters.

So there are 140 equations with 15 unknown paramete  rs.
The parameter space has 15 dimensions and consists of
polynomial and goniometric equations.

This non-linear optimalisation problem is solved in VisionLab with
a combination of a Genetic Algorithm and Hill Climb ing.

27-aug-18 Genetic Algorithms 19

Demonstration Camera Calibration

27-aug-18 Genetic Algorithms 20

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl

27-Aug-18

10



Computer Vision: Genetic Algorithms

GA in VisionLab

VisionLab uses a combination of genetic algorithm a nd "inverted
hill climbing" to descend to the bottom of the loca | minima
All parameters are represented as floating pointva  lues
Overview of operators:
* GA_Create
*« GA_Delete
¢ GA_Randomlnitialize
¢ GA_SetFounder
¢ GA_SetFounders
¢ GA_Optimize
¢ GA_GetSolution
¢ GA_GetPopulation
27-aug-18 Genetic Algorithms 21
GA Create
GA_Create (gaName, fitnessName, popSize,
paramTab, trace, traceFileName)
Create an instance of a Genetic Algorithm
Parameters:
« gaName: name of variable
« fitnessName: name of internal script
%p1 is cutoff error
%p?2 is the name of an array variable withoutthe '$  * containing
the parameters to optimise, $%p2[0] is the first pa  rameter,
$%p2[1] is the second parameter, etc
¢ popSize: the population size
« trace: = 0 then no tracing, > 0 = number of best in population
to trace
« traceFileName: filename to which trace log is writt  en
27-aug-18 Genetic Algorithms 22
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GA Create

Parameters continued:
e paramTab: array with the description of the paramet  ers:
¢ low: the lowest possible value for the parameter
« high: the highest possible value for the parameter
« delta: step size used in finding the bottom in loca |
minimum
« micro: step size used by selfmating
« mutationP: probability for mutation when mating,
range [0..1]
¢ deltaP: determines how much time will be used be us  ed for
"inverted hill climbing", range [0..1]

27-aug-18 Genetic Algorithms 23

GA _CreateAll

GA_CreateAll (gaName, fitnessName, popSize, paramT ab,
trace, traceFileName)

Create an instance of a Genetic Algorithm for with the fittness
function will be called one time for each generatio n.

27-aug-18 Genetic Algorithms 24
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GA_CreateAll

Parameters:
« gaName: name of variable

« fithessName: name of internal script
%p1 is cutoff error
%p?2 is the name of an array variable without the '$  'containing
the parameters for each being to optimise.
$%p2[0] contains the parameters for the first being , $%p2[1]
for the second being etc.
The fittnes script will have to insert the error fo r each being in
front of theparameters for the being.

¢ popSize: the population size

e trace: = 0 then no tracing, > 0 = number of best in population
to trace

« traceFileName: filename to which trace log is writt ~ en

27-aug-18 Genetic Algorithms 25

GA_CreateAll

Parameters continued:
e paramTab: array with the description of the paramet  ers:
¢ low: the lowest possible value for the parameter
« high: the highest possible value for the parameter
« delta: step size used in finding the bottom in loca |
minimum
« micro: step size used by selfmating
« mutationP: probability for mutation when mating,
range [0..1]
¢ deltaP: determines how much time will be used be us  ed for
"inverted hill climbing", range [0..1]

27-aug-18 Genetic Algorithms 26
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GA Delete

GA_Delete (gaName)
Delete an instance of a Genetic Algorithm

Parameter:
« gaName: name of variable

27-aug-18 Genetic Algorithms 27

GA _Randominitialize

GA_Randominitialize (gaName, populationSize)
Random intialise the population
Parameters:

« gaName: name of variable
* populationSize: the population size

27-aug-18 Genetic Algorithms 28
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GA SetFounder

GA_SetFounder (gaName, populationSize, founder)
Initialise the population with offspring from a par ent
Parameters:

« gaName: name of variable

* populationSize: the population size
« founder: the parameters of the founder

27-aug-18 Genetic Algorithms 29

GA_SetFounders

GA_SetFounders (gaName, parents)
Parameters:

« gaName: name of variable
e parents: an array with the parents, one line forea  ch parent

27-aug-18 Genetic Algorithms 30
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GA_Optimize

GA_Optimize (gaName, maxGenerations, minError,

deltaError, microP)

Use the genetic algorithm to find a best solution.
The function result is the fitness error of the bes t solution.

Parameters:

gaName: name of variable
maxGenerations: maximum number of generations

minError: if fithess error < minError the optimizat ion is
stopped
deltaError: minimum error for start of inverted hil Iclimbing

microP: probability that self mate is a micro mutat ion

27-aug-18 Genetic Algorithms 31

GA_GetSolution

GA_GetSolution (gaName)

Function result is the best solution found

Parameter:

gaName: name of variable

27-aug-18 Genetic Algorithms 32
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GA_GetPopulation

GA_GetPopulation (gaName, population)
Retreive the current population
Parameter:

« gaName: name of variable

* population: array to store the population, one line for each
parent

27-aug-18 Genetic Algorithms 33

Demonstration: finding best fit for a polynomial
using fitness all function

« Open scripts:

¢ ga_func.jls: calculation of the polynomial

« ga_all_example.jls: the main program

« ga_fitness_all.jls: calculation the fitness of a sol ution
« Open variable window
¢ Run script ga_all_example.jls

« Note: in this example the fitness function will eva luate all beings instead of one
being in the previous example.

« The only differences between ga_example.jls and ga_  all_example.jls are:
« |AddScript ga_fitness ga_fithess_  all.jls
» ga_create all ga ga_fitness 10 &$paramTab O tracefile.txt &$allTa b

27-aug-18 Genetic Algorithms 34
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ga_all_example.jls

Use ga_fitness_all.jls as
fithness function

Use ga_createall
instead of ga_create

Genetic Algorithms 35

27-aug-18

ga_fitness_all.jls

Calculate the total error of the point
cloud

%p1 = cutoff error

$%p2 = array containing the
parameters for each being to optimize.
$%p2[0] contains the parameters for
the first being, $%p2[1] for the second
being etc.

The fitness script will have to insert the
error for each being in front of the
parameters for the being.

Genetic Algorithms 36
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Run script ga_all_example

27-aug-18 Genetic Algorithms 37

Example: Travelling Salesman Problem (TSP)

Optimizing problem:

* Given a number of cities and the distance between t he citiyes,
what is the least-cost round-trip route that visits each city and
returns to the starting city?

¢ Solution domain:

« Genetic representation:
a list indication the order in which the cities are visited

¢ Fitness function:
total distance of the round-trip

27-aug-18 Genetic Algorithms 38
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Example: TSP

Cities are random pixel chosen in an empty image

Genetic representation:
a list indication the order in which the cities are visited

« VisionLab implementation works with floating point

numbers
¢ an array with floating point values indicating the orderin
which the cities are visited list, 0 <= value <=1, lowest

values are visited first
Fitness function:
¢ Euclidian distance between cities

27-aug-18 Genetic Algorithms 39

Demonstration: TSP

Open scripts:

« ga_travel jls: the main program
« ga_travel_costfunc.jls: calculation of the fitness of a solution
« ga_travel_sort.jls: generate a route

Open variable window
Run script ga_travel.jls

27-aug-18 Genetic Algorithms 40
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ga_travel.jls (1)

Generate image with
random cities

27-aug-18 Genetic Algorithms 41

ga_travel.jls (2)

$x_src: array with x-coordinate of cities

$y_src: array with y-coordinate of cities

27-aug-18 Genetic Algorithms 42
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ga_travel.jls (3)

Initialize parameter
description table

Generate n generations

27-aug-18 Genetic Algorithms 43

ga_travel.jls (4)

Generate route from GA
solution

Display route in image

27-aug-18 Genetic Algorithms 44
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ga_travel_costfunc.jls

Calcglate route from GA
solution

Calculate distance

Calculate Euclidean
distance for route

Genetic Algorithms

45

27-aug-18

ga_travel_route.jls (1)

Calculate route from
solution

Use solution (array with
values between 0 and 1) to
sort the x,y coordinates of the
cities

Genetic Algorithms

46
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ga_travel_route.jls (2)

Use bubble sort as sorting
algorithm

27-aug-18 Genetic Algorithms 47

Running TSP (1)

27-aug-18 Genetic Algorithms 48
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Running TSP (2)

27-aug-18 Genetic Algorithms 49

Running TSP (3)

27-aug-18 Genetic Algorithms 50
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Example: KnapSack

Optimizing problem:

« Best choice of items that can fit in KnapSack
¢ KnapSack has maximum load in kg (= cost)
« Each item has a weight (kg) and a value

¢ “What is the maximum value V that can be achieved w ithout
exceeding the cost C”

¢ Solution domain:

« Genetic representation:
a list of 0’'s or 1's indication if item is in KnapS ack

 Fitness function:
total value of items in KnapSack not exceeding max weight

27-aug-18 Genetic Algorithms 51

Example: KnapSack

¢ Genetic representation:
a list of 0’s or 1's indicating if item is in KnapS ack

¢ VisionLab implementation works with floating point
numbers

« For each parameter (item):
e Low=0
e High=2
 item included = (Value >= 1)

27-aug-18 Genetic Algorithms 52
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Example: KnapSack

« Fitness function:
total value of items in KnapSack not exceeding max weight

¢ Fitness function:
if total weight <= max weight then
total value of items in KnapSack
else
0
¢ Note: this fitness function must be maximized
GA can only minimize a fitness function
* Redefined fitness function:
if total weight <= max weight then
topValue - total value of items in KnapSack
else
topValue

¢ Where topValue > sum value of all items
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Demonstration: KnapSack

« Open scripts:

« knapsack.jls: the main program

« knapsackCostFunc.jls: calculation of the fitness of a solution
« Open variable window
¢ Run script knapsack.jls
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knapsack.jls

%pl=a
Generate the weightTab and valueTab
%p3=c
%p4 = X
function result =y Initialize parameter
description table
Genetic Algorithms 55
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knapsack.jls

Generate 50 generations

Convert solution to list with
O'sand 1's
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knapsackCostFunc.jls

$%p2[0] = first item
$%p2[19] = last item

%p1 (cutoff error) is not used

Sum weight of items in sack

Reverse cost function

Genetic Algorithms 57
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Run knapsack.jls
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Example: Optimising learn error Neural Network
In this example the neural network for recognizing the OCR will be
optimized from the chapter about Neural Networks
The training error will be used as fitness criteria
Parameters to optimize:
¢ Nr nodes hidden layer

¢ Learnrate
¢ Momentum
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Demonstration GA optimizing Neural Network

« Open scripts:

¢ ga_ocr.jls: the main program

« ga_ocr_CostFunc.jls: calculation the fitness of a so lution
« Open variable window
¢ Run script ga_ocr.jls

« Note 1: this is time consuming,

for real optimisation $nrepochs and population size should be greater
« Note 2: if calculations at server side takes mucht  ime the client will generated a
timeout exception. The timeout value can be changed in the Server Options form

in the Server menu.
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ga_ocr.jls

27-aug-18 Genetic Algorithms

Initialize parameter
description table

[O]: nr hidden nodes
[1]: learnrate

[2]: momentum

61

ga_ocr_CostFunc.jls

27-aug-18 Genetic Algorithms

Create and train Neural network
%p1 = cutoff error, not used

$%p2[0] = nr hidden nodes
$%p2[1] = learnrate

$%p2[2] = momentum
Function result = training error
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Result of GA optimizing

Nr hidden nodes = 13
Learnrate = 0.00789
Momentum = 0.01184
Error = 0.007211
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Example: Optimising Neural Network with evaluation set

In this example the neural network for recognizing the OCR will be
optimized from the chapter about Neural Networks

The fitness criteria is chosen as:
« Number of false classifications * 1000 +
¢ Number of low confidences +
e Errorin output layer

Parameters to optimize:
¢ Nr nodes hidden layer
e Learnrate
* Momentum
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Demonstration Optimising Neural Network with evalua tion set

Open scripts:

« ga_ocr_eval.jls: the main program

« ga_ocr_eval_CostFunc.jls:  calculation the fithess of a solution
Open variable window
Run script ga_ocr_eval.jls

Note 1: this is time consuming,
for real optimisation $nrepochs should be greater
Note 2: if calculations at server side takes mucht  ime the client will generated a

timeout exception. The timeout value can be changed in the Server Options form
in the Server menu.
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ga_ocr_eval.jls
Load evaluation CIS
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ga_ocr_eval_CostFunc.jls

Fitness criteria
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Result after 2 generations
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Result after 10 generations

Genetic Algorithms

69
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In this example the neural network with feature vec
recognizing the OCR with feature vector will be opt
chapter about Neural Networks

The fitness criteria is chosen as:
« Number of false classifications * 1000 +
¢ Number of low confidences +
e Errorin output layer

Parameters to optimize:

* Which features to select
If param >= 1 then feature is selected

Genetic Algorithms

Example: Optimising Neural Network selecting featur es

tor for
imized from the
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Demonstration Optimising Neural Network selecting features

Open scripts:

* gen_ga_cfs.jls script for generating CFS
« ga_features.jls: the main program
« ga_featuresCostFunc.jls: calculation the fitness of a solution

Run script gen_ga_cfs.jls to generate ga.cfs
Open variable window
Run script ga_features.jls

Note 1: this is time consuming,

for real optimisation $nrEpochs and population size should be greater
Note 2: if calculations at server side takes mucht  ime the client will generated a
timeout exception. The timeout value can be changed in the Server Options form

in the Server menu.
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gen_ga_cfs.jls: generate ga.cfs
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Class Feature Set ga.cfs
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ga_features.jls

$pTab is table used for displaying result
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ga_features.jls

Convert solution to text string
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ga_featuresCostFunc.jls

$%p2[0] = first param

$%p2[1] = second param

etc

If param >= 1 then select feature

Fitness criteria
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Result after 10 generations

Error = 61.2464:
- no miss classification
- 61 low confidences

Selected features
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