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Anexo

10.1. Resultados

10.1.1. Selecao de Atributos por Busca Exaustiva da Melhor Taxa de
Acerto
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Figura 82 — Autovalidacao e validagédo cruzada com o classificador Mahalanobis
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Figura 84 — Taxa de acerto de cada classe na validagao cruzada com o classificador

Mahalanobis
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Figura 85 — Autovalidagao e validagao cruzada com o classificador Linear
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Figura 87 — Taxa de acerto de cada classe na validagéo cruzada com o classificador

Linear

10.1.2. PCA
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Figura 88 — Autovalidagéo e validagao cruzada com o classificador Quadratico
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Figura 89 — Taxa de acerto de cada classe na validagéo cruzada com o classificador
Quadrético
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Figura 90 — Autovalidagao e validagao cruzada com o classificador Linear
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Figura 91 — Taxa de acerto de cada classe na validagéo cruzada com o classificador

Linear

Figura 92 — Autovalidagao e validagao cruzada com o classificador Mahalanobis
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Figura 93 — Taxa
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Figura 94 — Autovalidacao e validagédo cruzada com o classificador Mahalanobis
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Figura 95 — Taxa de acerto de cada classe na validagéo cruzada com o classificador
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Figura 97 — Taxa de acerto de cada classe na validagéo cruzada com o classificador
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Figura 98 — Autovalidagao e validagao cruzada com o classificador Quadratico (45
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Figura 99 — Taxa de acerto de cada classe na validagao cruzada com o classificador
Quadratico (45 parametros)
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Figura 100 — Autovalidagdo e validagao cruzada com o classificador Mahalanobis (26
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Figura 101 — Taxa de acerto de cada classe na validagdo cruzada com o classificador
Mahanalobis (26 parametros)
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Figura 102 — Autovalidagéo e validagao cruzada com o classificador Mahalanobis (45
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Figura 103 — Taxa de acerto de cada classe na validagdo cruzada com o classificador
Mahanalobis (45 parametros)

10.2. Rotinas — KS400
10.2.1. Namero de Particulas e Fragdo de Area (Sem Watersheds)

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "FIELDAF08"

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

if(classe == "A") : numeroclasse=1
if(classe == "B") : numeroclasse=2
if(classe == "C") : numeroclasse=3
if(classe == "D") : numeroclasse=4

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAME1", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAME4", "D"

MSsetprop "FIELDFEAT","FLDCOUNT, FLDAREAP"
if(classe =="A")

DBnew "field", 4

DBsetcolumn "FIELD",1,"CLASS","Int","<none>"
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DBsetcolumn "FIELD",2,"CLASSNAME","String","<none>"
DBsetcolumn "FIELD",3,"COUNT","Float","<none>"
DBsetcolumn "FIELD",4,"AREAP","Float","<none>"
DBfirstline "field"

endif

img = "*.tif"

while 1
imgenum img, 1
if (not  STATUS): break
imgload img, 1
delin 1,2,3,3
disaut 2,3
binscrap 3,4,0,100,0
RGnew 4,4
MSmeasall "campo",0,2
MSgetvalue "FLDCOUNT",count
MSgetvalue "FLDAREAP" areap

DBaddline "field"

DBsetvalue "field","CLASS",numeroclasse
DBsetvalue "field","CLASSNAME",classe
DBsetvalue "field", "COUNT", count
DBsetvalue "field", "AREAP", areap
DBnextline "field"

datalist "field"

endwhile

10.2.2. Numero de Particulas (Com Watersheds)

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "FIELDWATERSHED"

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

if(classe == "A") : numeroclasse=1
if(classe == "B") : numeroclasse=2
if(classe == "C") : numeroclasse=3
if(classe == "D") : numeroclasse=4

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem
DBsetpath pathbase
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MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAMEL", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAMEA4", "D"

MSsetprop "FIELDFEAT","FLDCOUNT, FLDAREAP"

if(classe =="A")
DBnew "fieldwatershed", 4
DBsetcolumn "fieldwatershed",1,"CLASS","Int","<none>"
DBsetcolumn "fieldwatershed",2,"CLASSNAME","String","<none>"
DBsetcolumn "fieldwatershed",3,"COUNT","Float","<none>"
DBfirstline "fieldwatershed"

endif

img = "*.tif"

while 1
imgenum img, 1
if (not STATUS): break
imgload img, 1
delin 1,2,3,3
disaut 2,3
binnot 3,4
binscrap 4,5, 0,100,0
binnot 5,6
grainsbin 6,7,2,7,1,12
RGnew 7,7
MSmeasall "campo",0,2
MSgetvalue "FLDCOUNT",count
MSgetvalue "FLDAREAP",areap

DBaddline "ficldwatershed"
DBsetvalue "fieldwatershed","CLASS", numeroclasse
DBsetvalue "fieldwatershed","CLASSNAME",classe
DBsetvalue "fieldwatershed", "COUNT", count
DBnextline "fieldwatershed"
datalist "fieldwatershed"

endwhile

10.2.3. Area Simples, Perimetro Simples, DCE, FFC,, FFC2, RA, Conv,
e Conv; — Particulas

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "REGION"
# DBdelete "WATERSHEDREGION"


DBD
PUC-Rio - Certificação Digital Nº 1021520/CA


PUC-RIo - Certificacdo Digital N° 1021520/CA

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

if(classe == "A") : numeroclasse=1
if(classe == "B") : numeroclasse=2
if(classe == "C") : numeroclasse=3
if(classe == "D") : numeroclasse=4

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAME1", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAME4", "D"

MSsetprop "CLASSIFIER","<none>"
MSsetprop

163

"REGIONFEAT","AREA,DCIRCLE,FCIRCLE,FERETRATIO,PERIM,FERET

MAX,"
MSsetprop

"REGIONFEAT",",,Convl=AREA/AREAC,Conv2=PERIMC/PERIM,FCIRC2=

4* AREAF/(PI*FERETMAX*FERETMAX)"
if(classe =="A")

DBnew "watershedregion",20
DBsetcolumn "watershedregion",1,"CLASS","Int","<none>"
DBsetcolumn "watershedregion",2,"CLASSNAME","String","<none>"
DBsetcolumn "watershedregion",3,"areamean","Float","<none>"
DBsetcolumn "watershedregion",4,"dcirclemean","Float","<none>"
DBsetcolumn "watershedregion",5,"fcirclemean","Float","<none>"
DBsetcolumn "watershedregion",6,"fcirc2mean","Float","<none>"
DBsetcolumn "watershedregion",7,"feretmaxmean","Float","<none>"
DBsetcolumn "watershedregion",8,"feretratiomean","Float","<none>"
DBsetcolumn "watershedregion",9,"perimmean","Float","<none>"
DBsetcolumn "watershedregion",10,"convlmean","Float","<none>"
DBsetcolumn "watershedregion",11,"conv2mean","Float","<none>"
DBfirstline "watershedregion"

endif

img = "*.tif"

while 1
imgenum img, 1
if (not STATUS): break
imgload img,1
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delin 1,2,3,3

disaut 2,3

binnot 3,4

binscrap 4,5, 0,100,0
binnot 5,6

grainsbin 6,7,2,7,1,12
RGnew 7,7

MSmeasall "region",1,1

datastatvalue "region","AREA","MEAN",areamean
datastatvalue "region","DCIRCLE","MEAN",dcirclemean
datastatvalue "region","FCIRCLE","MEAN",fcirclemean
datastatvalue "region","FCIRC2","MEAN" fcirc2mean
datastatvalue "region","FERETMAX","MEAN", feretmaxmean
datastatvalue "region","FERETRATIO","MEAN", feretratiomean
datastatvalue "region","PERIM","MEAN",perimmean
datastatvalue "region","Conv1","MEAN",convIlmean
datastatvalue "region","Conv2","MEAN",conv2mean

DBaddline "watershedregion"

DBsetvalue "watershedregion","CLASS" ,numeroclasse
DBsetvalue "watershedregion","CLASSNAME" classe
DBsetvalue "watershedregion","areamean", areamean
DBsetvalue "watershedregion","dcirclemean", dcirclemean
DBsetvalue "watershedregion","fcirclemean", fcirclemean
DBsetvalue "watershedregion","fcirc2Zmean", fcirc2mean
DBsetvalue "watershedregion”,"feretmaxmean", feretmaxmean
DBsetvalue "watershedregion","feretratiomean", feretratiomean

nn

DBsetvalue "watershedregion","perimmean", perimmean

DBsetvalue "watershedregion","convimean", convlmean

nn

DBsetvalue "watershedregion","conv2mean", conv2mean
DBnextline "watershedregion"

datalist "watershedregion"

Gclear 0

imgdelete "*.*"

DBdelete "REGION"

endwhile

10.2.4. Textura (Campo Claro)

imgdelete "*.*"
Gclear 0

pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "TEXTURA"

164


DBD
PUC-Rio - Certificação Digital Nº 1021520/CA


PUC-RIo - Certificacdo Digital N° 1021520/CA

165

classe ="A"
read classe, "Entre com a classe (A, B, C, D)
pathimagem = pathbase + "/" + classe

imgsetpath pathimagem
DBsetpath pathbase

MSsetprop "REGIONFEAT","HARAMI1, HARAM2, HARAM3, HARAMA4,
HARAMS, HARAM6, HARAM7"

MSsetprop "REGIONFEAT",",, HARAMS&, HARAM9, HARAM10,
HARAMI1"

MSsetprop "REGIONFEAT",",, MEAND, STDD "

img = "*.tif"

imgenum img, 1
imgload img,1
imgpal2grey 1,1
imgcopy 1,2
imgclear 2,255

while 1
imgenum img, 1
if (not STATUS): break
imgload img,1
imgpal2grey 1,1
RGnew 2,1
MSmeasall "textura",1,1
datalist "textura"
endwhile

10.2.5. Textura (Campo Claro + Polarizagao)

imgdelete "*.*"
Gclear 0

# DBdelete "HARALICKPOL"
imgload "A1 BF.TIF",1
imgcopy 1,6
imgclear 6,255

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

pathbase := "z:/karen/Polariza¢ao"
DBsetpath pathbase
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pathimagem = pathbase
imgsetpath pathimagem

MSsetprop "CLASSIFIER","<none>"

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAME1", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAME4", "D"
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MSsetprop "REGIONFEAT","HARAMI1, HARAM2, HARAM3, HARAMA4,

HARAMS, HARAM6, HARAMT7"

MSsetprop "REGIONFEAT",", HARAMS&, HARAM9, HARAM10,

HARAMI11"

MSsetprop "REGIONFEAT",", MEAND, STDD "

img = "*.tif"
while 1

#SemPol
imgenum img, 1
if (not STATUS): break
imgload img,2
imgpal2grey 2,2
disaut 2,3,0,1

#ComPol
imgenum img, 1
imgload img,4
imgpal2grey 4,4

#Unido das Imagens
binand 3.,4,5

RGnew 6,5

MSmeasall "haralickpol",1,1

datalist "haralickpol"
endwhile

10.2.6. Fragdo de Area — Poros Pequenos

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "POROSPEQUENOSFIELD"
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classe ="A"
read classe, "Entre com a classe (A, B, C, D)

if(classe == "A") : numeroclasse=1
if(classe == "B") : numeroclasse=2
if(classe == "C") : numeroclasse=3
if(classe == "D") : numeroclasse=4

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAMEL", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAMEA4", "D"

MSsetprop "FIELDFEAT","FLDAREAP"

if(classe =="A")
DBnew "porospequenosfield”, 3
DBsetcolumn "POROSPEQUENOSFIELD",1,"CLASS","Int","<none>"
DBsetcolumn

"POROSPEQUENOSFIELD",2,"CLASSNAME","String","<none>"
DBsetcolumn "POROSPEQUENOSFIELD",3,"AREAP","Float","<none>"
DBfirstline "porospequenosfield"

endif

img = "*.tif"

while 1
imgenum img, 1
if (not STATUS): break
imgload img, 1
delin 1,2,3,3
disaut 2,3
binnot 3,4
binscrap 4,5,0,3000,1
RGnew 5,5
MSmeasall "campo",0,2
MSgetvalue "FLDAREAP" areap

DBaddline "porospequenosfield"

DBsetvalue "porospequenosfield","CLASS",numeroclasse
DBsetvalue "porospequenosfield","CLASSNAME" classe
DBsetvalue "porospequenosfield", "AREAP", areap
DBnextline "porospequenostfield"

datalist "porospequenosfield"

endwhile
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10.2.7. Area Simples, Perimetro Simples, DCE, FFC4, FFC,, RA, Conv;
e Conv;, — Poros Pequenos

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "REGION"
# DBdelete "POROSPEQUENOSREGION"

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

if(classe == "A") : numeroclasse=1
if(classe == "B") : numeroclasse=2
if(classe == "C") : numeroclasse=3
if(classe == "D") : numeroclasse=4

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAMET1", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAME4", "D"

MSsetprop "CLASSIFIER","<none>"

MSsetprop "REGIONFEAT","CLASS, CLASSNAME"

MSsetprop
"REGIONFEAT","AREA,DCIRCLE,FCIRCLE,FERETRATIO,PERIM,FERET
MAX,"

MSsetprop
"REGIONFEAT",",,Convl=AREA/AREAC,Conv2=PERIMC/PERIM,FCIRC2=
4* AREAF/(PI*FERETMAX*FERETMAX)"

if(classe =="A")

DBnew "porospequenosregion”,20

DBsetcolumn "porospequenosregion”,1,"CLASS","Int","<none>"
DBsetcolumn "porospequenosregion",2,"CLASSNAME","String","<none>"
DBsetcolumn "porospequenosregion”,3,"areamean","Float","<none>"
DBsetcolumn "porospequenosregion",4,"dcirclemean","Float","<none>"
DBsetcolumn "porospequenosregion",S,"fcirclemean”,"Float","<none>"
DBsetcolumn "porospequenosregion",6,"fcirc2mean”,"Float","<none>"
DBsetcolumn "porospequenosregion",7,"feretmaxmean","Float","<none>"
DBsetcolumn "porospequenosregion",8,"feretratiomean","Float","<none>"
DBsetcolumn "porospequenosregion",9,"perimmean","Float","<none>"
DBsetcolumn "porospequenosregion",10,"convImean","Float","<none>"
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DBsetcolumn "porospequenosregion",11,"conv2mean","Float","<none>"
DBsetcolumn "porospequenosregion”,12,"areastddev","Float","<none>"
DBsetcolumn "porospequenosregion",13,"dcirclestddev","Float","<none>"
DBsetcolumn "porospequenosregion",14,"fcirclestddev","Float","<none>"
DBsetcolumn "porospequenosregion”,15,"fcirc2stddev","Float","<none>"
DBsetcolumn "porospequenosregion",16,"feretmaxstddev","Float","<none>"
DBsetcolumn "porospequenosregion",17,"feretratiostdd","Float","<none>"
DBsetcolumn "porospequenosregion",18,"perimstddev","Float","<none>"
DBsetcolumn "porospequenosregion”,19,"conv1stddev","Float","<none>"
DBsetcolumn "porospequenosregion",20,"conv2stddev","Float","<none>"

DBfirstline "porospequenosregion”
endif

img = "*.tif"

while 1
imgenum img, 1
if (not STATUS): break
imgload img,1
delin 1,2,3,3
disaut 2,3
binnot 3,4
binscrap 4,5,0,3000,1
RGnew 5,5
MSmeasall "region",1,1

datastatvalue "region","AREA","MEAN",areamean
datastatvalue "region","DCIRCLE","MEAN",dcirclemean
datastatvalue "region","FCIRCLE","MEAN",fcirclemean
datastatvalue "region","FCIRC2","MEAN" fcirc2mean
datastatvalue "region","FERETMAX","MEAN",feretmaxmean
datastatvalue "region","FERETRATIO","MEAN", feretratiomean
datastatvalue "region","PERIM","MEAN",perimmean
datastatvalue "region","Conv1","MEAN",convlmean
datastatvalue "region","Conv2","MEAN",conv2mean

DBaddline "porospequenosregion”

DBsetvalue "porospequenosregion”,"CLASS", numeroclasse
DBsetvalue "porospequenosregion”,"CLASSNAME" classe
DBsetvalue "porospequenosregion”,"areamean", areamean
DBsetvalue "porospequenosregion","dcirclemean", dcirclemean
DBsetvalue "porospequenosregion","fcirclemean", fcirclemean
DBsetvalue "porospequenosregion","fcirc2mean", fcirc2mean
DBsetvalue "porospequenosregion","feretmaxmean", feretmaxmean

DBsetvalue "porospequenosregion","feretratiomean", feretratiomean

nn

DBsetvalue "porospequenosregion","perimmean”, perimmean

nn

DBsetvalue "porospequenosregion"”,"convIimean", convlmean

nn

DBsetvalue "porospequenosregion","conv2mean", conv2mean
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DBdelete "REGION"
endwhile

10.2.8. MR e BF - Poros Pequenos

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "REGION"
# DBdelete "POROSPEQUENOSMRBF"

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

if(classe == "A") : numeroclasse=1
if(classe == "B") : numeroclasse=2
if(classe == "C") : numeroclasse=3
if(classe == "D") : numeroclasse=4

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAMEL", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAMEA4", "D"

MSsetprop "CLASSIFIER","<none>"

MSsetprop "REGIONFEAT","CLASS, CLASSNAME"
MSsetprop "REGIONFEAT",",,MR=(2*MAXD/FERETMAX)"
MSsetprop "REGIONFEAT",",,BF=2*MAXD/FERETMIN)"

if(classe =="A")
DBnew "porospequenosmrbf",4
DBsetcolumn "porospequenosmrbf”,1,"CLASS","Int","<none>"
DBsetcolumn "porospequenosmrbf™,2,"CLASSNAME","String","<none>"

DBsetcolumn "porospequenosmrbf™,3,"mrmean","Float","<none>"
DBsetcolumn "porospequenosmrbt™,4,"bfmean","Float","<none>"

DBfirstline "porospequenosmrbf™
endif

img = "*.tif"

while 1
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imgenum img, 1

if (not STATUS): break
imgload img, 1

delin 1,2,3,3

disaut 2,3

binnot 3,4

binscrap 4,5,0,3000,1
binand 5,2,6
distmapeuclid 6,7
RGnew 6,7

MSmeasall "region", 1,1

datastatvalue "region","MR","MEAN",mrmean
datastatvalue "region","BF","MEAN",bfmean

DBaddline "porospequenosmrbf™

DBsetvalue "porospequenosmrbf”,"CLASS",numeroclasse
DBsetvalue "porospequenosmrbf","CLASSNAME" classe
DBsetvalue "porospequenosmrbf","mrmean", mrmean
DBsetvalue "porospequenosmrbf","bfmean", bfmean
datalist "porospequenosmrbf™

DBdelete "REGION"

endwhile

10.2.9. Interceptos — Particulas

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "INTERCEPTOSAF08"

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAMEL", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAME4", "D"

MSsetprop
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"FIELDFEAT","FLDINTERCEPT[#]=SUM(INTERCEPT),FLDSUMCHORD[U
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NIT]=SUM(SUMCHORD),FLDMEANCHORD[UNIT]=SUM(SUMCHORD)/S

UM(INTERCEPT/2)"
MSsetprop "NSPACE",1

img = "*.tif"

while 1
imgenum img, 1
if (not STATUS): break
imgload img,1
delin 1,2,3,3
disaut 2,3
binscrap 3,4,0,100,0
RGnew 4,4
MSmeasall "interceptos",1,2
datalist "interceptos"
endwhile

10.2.10. Interceptos — Poros

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "INTERCEPTOSPOROS"

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAMEL", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAMEA4", "D"

MSsetprop

"FIELDFEAT","FLDINTERCEPT[#]=SUM(INTERCEPT),FLDSUMCHORD[U
NIT]=SUM(SUMCHORD),FLDMEANCHORD[UNIT]=SUM(SUMCHORD)/S

UM(INTERCEPT/2)"
MSsetprop "NSPACE",1

img = "*.tif"

while 1
imgenum img, 1
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if (not STATUS): break

imgload img,1

delin 1,2,3,3

disaut 2,3

binnot 3,4

RGnew 4,4

MSmeasall "interceptosporos",1,2

datalist "interceptosporos"
endwhile

10.2.11. Interceptos — Poros Pequenos

imgdelete "*.*"
Gclear 0
pathbase := "z:/karen/QuadrantesAF08"

# DBdelete "INTERCEPTOSPOROSPEQUENOS"

classe ="A"
read classe, "Entre com a classe (A, B, C, D)

pathimagem = pathbase + "/" + classe

imgsetpath pathimagem

DBsetpath pathbase

MSsetprop "CLASSNAMEQ","unknown"
MSsetprop "CLASSNAMEL", "A"
MSsetprop "CLASSNAME2", "B"
MSsetprop "CLASSNAME3", "C"
MSsetprop "CLASSNAMEA4", "D"

MSsetprop
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"FIELDFEAT","FLDINTERCEPT[#]=SUM(INTERCEPT),FLDSUMCHORD[U
NIT]=SUM(SUMCHORD),FLDMEANCHORD[UNIT]=SUM(SUMCHORD)/S

UM(INTERCEPT/2)"
MSsetprop "NSPACE",1

img = "*.tif"

while 1
imgenum img, 1
if (not STATUS): break
imgload img,1
delin 1,2,3,3
disaut 2,3
binnot 3,4
binscrap 4,5,0,3000,1
RGnew 5,5
MSmeasall "interceptosporospequenos”, 1,2
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datalist "interceptosporospequenos”

endwhile

10.3. Rotinas — MATLAB

10.3.1. Autovalidagao

function [TaxaA, TaxaB, TaxaC, TaxaD,
TaxaGlobal]=autovalidacao(class,group,n);

%Autovalidacao

%Sintaxe:

%
%
%
%

%
%
%
%
%
%

Entrada:
class : matriz gerada pelo classify
group : matriz com a classifica¢do correta
n : nimero de linhas

Saida:
TaxaA : Taxa de acerto da classe A
TaxaB : Taxa de acerto da classe B
TaxaC : Taxa de acerto da classe C
TaxaD : Taxa de acerto da classe D
TaxaGlobal : Média aritmética das taxas de acerto das classes

acertos=[];
fori=1:n

if class(i,1)==group(i, 1)
acertos(i, 1 )=[group(i,1)];
else

acertos(i,1)=[0];

end

end

Classel=0;
Classe2=0;
Classe3=0;
Classel Total=0;
Classe2Total=0;
Classe3Total=0;

for i=1:n

if group(i,1)==
ClasseATotal=ClasseATotal+1;

end

if group (1,1)==
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ClasseBTotal=ClasseBTotal+1;
end
if group (1,1)==3
ClasseCTotal=ClasseCTotal+1;
end
if group (1,1)==4
ClasseDTotal=ClasseDTotal+1;
end
end

for i=1:n

if acertos(i,1)==
ClasseA=ClasseA+1;
end

if acertos(i,1)==2
ClasseB=ClasseB+1;
end

if acertos(i,1)==3
ClasseC=ClasseC+1;
end

if acertos(i,1)==
ClasseD=ClasseD+1;
end

end

TaxaA=((ClasseA/ClasseATotal)*100);
TaxaB=((ClasseB/ClasseBTotal)*100);
TaxaC=((ClasseC/ClasseCTotal)*100);
TaxaD=((ClasseD/ClasseDTotal)*100);

TaxaGlobal = ((TaxaA + TaxaB + TaxaC + TaxaD)/4);

clear ClasseA ClasseB ClasseC ClasseD ClasseATotal ClasseBTotal
ClasseCTotal ClasseDTotal

10.3.2. Matriz de Confusao

function [Matriz_de Confusao]=matconfusao(class,group,n);
% Matriz de Confusao
%Sintaxe:

% Entrada:
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% class : matriz gerada pelo classify
% group : matriz com a classificagdo correta
n : numero de linhas

%

% Saida:

%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

Matriz_de Confusao : Tabela com a quantidade das classificagcdes em cada
classe, onde:

ClasseA A

ClasseB C

ClasseD D

ClasseA A =0;

ClasseA B =
ClasseA C=
ClasseA D=
ClasseB B =
ClasseB A =
ClasseB C =
ClasseB D =
ClasseC C=
ClasseC A =
ClasseC B =
ClasseC D =
ClasseD D =
ClasseD A =
ClasseD B =
ClasseD C=

0;
0;
0;
0;
0;
0;
0;
0;
0;
0;
0;
0;
0;
0;
0;

2

for i=1:n

: Quantidade de Classes A classificada como Classe A
ClasseA B:
ClasseA C:
ClasseA D:
ClasseB B
ClasseB A :
: Quantidade de Classes B classificada como Classe C
ClasseB D :
ClasseC C:
ClasseC A :
ClasseC B
ClasseC D :
: Quantidade de Classes D classificada como Classe D
ClasseD A :
ClasseD B:
ClasseD C:

Quantidade de Classes A classificada como Classe B
Quantidade de Classes A classificada como Classe C
Quantidade de Classes A classificada como Classe D
Quantidade de Classes B classificada como Classe B
Quantidade de Classes B classificada como Classe A

Quantidade de Classes B classificada como Classe D
Quantidade de Classes C classificada como Classe C
Quantidade de Classes C classificada como Classe A
Quantidade de Classes C classificada como Classe B
Quantidade de Classes C classificada como Classe D

Quantidade de Classes D classificada como Classe A
Quantidade de Classes D classificada como Classe B
Quantidade de Classes D classificada como Classe C

if group (1,1)==1

if class (1,1) == 1

ClasseA

end

A =ClasseA A +1;

if class (i,1) == 2
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ClasseA B =ClasseA B+ 1;
end
if class (1,1) ==
ClasseA C =ClasseA C +1;
end
if class (i,1) == 4
ClasseA D = ClasseA D + 1;
end
end
end

for i=1:n

if group (1,1)==
if class (1,1) ==
ClasseB B =ClasseB B + 1;
end
if class (i,1) == 1
ClasseB_A =ClasseB_A + 1;
end
if class (1,1) ==
ClasseB C =ClasseB C + 1;
end
if class (i,1) == 4
ClasseB_D = ClasseB D + 1;
end
end

end
fori=1:n

if group (1,1)==3
if class (i,1) ==
ClasseC_C = ClasseC_C + 1;
end
if class (1,1) ==
ClasseC_A =ClasseC A +1;
end
if class (i,1) ==
ClasseC_B = ClasseC B + 1;
end
if class (1,1) ==
ClasseC_D = ClasseC D +1;
end
end
end

fori=1:n
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if group (1,1)==
if class (i,1) == 4
ClasseD D = ClasseD D + 1;
end
if class (1,1) == 1
ClasseD A =ClasseD A + 1;
end
if class (i,1) == 2
ClasseD B =ClasseD B + 1;
end
if class (1,1) == 3
ClasseD C =ClasseD C +1;
end
end
end

Matriz_de Confusao=[ClasseA A, ClasseA B, ClasseA C, ClasseA D;
ClasseB A, ClasseB B, ClasseB_C, ClasseB_D; ClasseC_A, ClasseC B,
ClasseC_C, ClasseC_D; ClasseD A, ClasseD B, ClasseD C, ClasseD D]

10.3.3. Validagao Cruzada

function [ValGlobal,Val,cl]=holdoutestimate(padroes,group,type)
%

% Validagao cruzada 'holdout estimate'

%

% Sintaxe:

% ValGlobal = holdoutestimate(padroes,group,type)

% [ValGlobal,Val,cl] = holdoutestimate(padroes,group,type)
%

% Entrada:

% padroes : vetor coluna com os padrdes

% group : vetor coluna com as classes dos padrdes

% type :tipo de classificacdo ('linear' ou 'quadratic’)

%

% Output:

% ValGlobal : taxa de acerto média global
% Val  :taxa de acerto média por classe
% cl : numero de validagdes realizadas
%

% (c) Otavio Gomes
% ogomes@gmail.com

n = max(group(:));

fori=1:n
c(i) = sum(group == 1);
end

gmax = fix(min(c(:))/2);
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for g=1:gmax
if g>=3
inimax = g-1;
else
inimax = 0;
end
for ini=0:inimax
ti=1;
pi=1;
vi=1;
for i=1:n
ng = fix((c()-ini)/g);
if mod(ng,2)>0
ng=ng- 1;
end
if ini >0
pf=pi+ini-1;
vi=vi+ini-1;
cv(vi:vf,:) = padroes(pi:pf,:);
grpv(vi:vf,:) = group(pi:pf,:);

pi=pf+1;
vi=vf+1;
end

for k=1:2:(ng-1)
tf=ti+g-1;
pf=pi+g-1;
ct(ti:tf,:) = padroes(pi:pf:);
grpt(ti:tf,:) = group(pi:pf,:);
pi=pf+1;
pf=pi+g-1;
vi=vi+g-1;
cv(vi:vf,:) = padroes(pi:pf,:);
grpv(vi:vf,:) = group(pi:pf,:);

ti=tf+1;

pi=pf+1;

vi=vi+1;
end

sobra = (¢(i)-ini) - (g*ng);
if sobra > 0
if sobra <= ini
pf=pi+ sobra- 1;
tf=ti + sobra - 1;
ct(ti:tf,:) = padroes(pi:pf,:);
grpt(ti:tf,:) = group(pi:pf,:);
else
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sobrat = ini + fix((sobra-ini)/2);
sobrav = sobra - sobrat;
tf=ti + sobrat - 1;
pf=pi + sobrat - 1;
ct(ti:tf,:) = padroes(pi:pf;:);
grpt(ti:tf,:) = group(pi:pf,:);
pi=pf+1;
pf=pi + sobrav - 1;
vf=vi+ sobrav - 1;
cv(vi:vt,:) = padroes(pi:pf,:);
grpv(vi:vf,:) = group(pi:pf,:);
ti=tf+1;
end
pi=pf+1;
vi=vf+1;
end
end
cl=cl+1;
class = classify(cv,ct,grpt,type);
erros = (class-grpv)~=0;
errospc = erros.*grpv;
for i=1:n
acerto(cl,i)=1-(sum(errospc==1)/sum(grpv==i));
end
acerto(cl,n+1)=1-(sum(erros(:))/length(class));

cl=cl+1;

class = classify(ct,cv,grpv,type);

erros = (class-grpt)~=0;

errospc = erros.*grpt;

for i=1:n
acerto(cl,i)=1-(sum(errospc==1)/sum(grpt==i));

end

acerto(cl,n+1)=1-(sum(erros(:))/length(class));

clear ct grpt cv grpv class;

end
end

ValGlobal=mean(acerto(:,n+1));
Val=mean(acerto);
Val=Val(:,1:n);
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function [TAmax,iDmax] = selctn(sample,group,type,n)

%

% Selecao do Melhor Conjunto de Treinamento com N Atributos por Busca
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%

% Sintaxe:

% TAmax = selctn(sample,group,type,n)

% [TAmax,iDmax] = selctn(sample,group,type,n)

%

% Entrada:

% sample : matriz com os padrdes nas linhas, cada coluna é um atributo
% group : vetor coluna com as classes dos padrdes

% type :tipo de classificacdo ('linear', 'quadratic', ou 'mahalanobis')

% n :numero de atributos do conjunto de treinamento
%
% Output:

% TAmax : taxa de acerto maxima

% 1Dmax : indice (numero decimal) do conjunto de atributos com taxa de
% acerto maxima

%

% (c) Otavio Gomes

% ogomes@gmail.com

%

% Versao: 25/04/2012

natrib = size(sample,2); % numero de atributos total

if nargin < 4, n = natrib; end
ifn<l,n=1;end
if n > natrib, n = natrib; end

ncombtot = (2”natrib)-1;

%

A=[1:ncombtot]';

B=A;

X=zeros(size(B));

S=X;

for i=1:natrib-1
X=mod(B,2);
S=S+X;
B=B-X;
B=B./2;

end

S=S+B;

clear X B;

T=S==n;
U=A.*T;
V=nonzeros(U);
clear T A U;

%

ncomb = size(V,1);
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TAmax = 0;
for i=1:ncomb

dec = V(i);
strbin = dec2bin(dec,natrib);

ss = zeros(size(sample,1),n);

k=0;
for j=1:natrib
r = str2double(strbin(j));
ifr==
k=k+1;
ss(:,k)=sample(:,j);
end
end

[~,err]=classify(ss,ss,group,type);
taxadeacerto=100*(1-err);
if taxadeacerto > TAmax
TAmax = taxadeacerto;
iDmax = dec;
end;
end;

10.3.5. Whitening

% INPUT

% X: rows are the instances, columns are the features

% epsilon: small number to compensate for nearly 0 eigenvalue [DEFAULT =
% 0.0001]

%

% OUTPUT

% Xwh: whitened data, rows are instances, columns are features

% mu: mean of each feature of the orginal data

% invMat: the inverse data whitening matrix

% whMat: the whitening matrix

function [ Xwh, mu, invMat, whMat] = whiten(X,epsilon)

if ~exist('epsilon','var')
epsilon =0.0001;
end

mu = mean(X);

X = bsxfun(@minus, X, mu);
A =X"*X;

[V.,D,notused] = svd(A);
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whMat = sqrt(size(X,1)-1)*V*sqrtm(inv(D + eye(size(D))*epsilon))*V';
Xwh = X*whMat;
invMat = pinv(whMat);

end
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