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Fuzzy Sets and Fuzzy Techniques 
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Exercise 1: Fuzzy Thresholding and Clustering 
 

 

Formality 
• tÉ=ïçìäÇ=éêÉÑÉê=áÑ=óçì=ïçêâ=áå=Öêçìéë=çÑ=íïç=éÉêëçåëK=qÜ~í=ï~óI=óçì=Å~å=ÇáëÅìëë=ïáíÜ=É~ÅÜ=

çíÜÉê=~åÇ=ëçäîÉ=ÇáÑÑáÅìäíáÉë=ãçêÉ=É~ëáäóK=

• vçì=ëÜçìäÇ=éêÉé~êÉ=~=ïêáííÉå=êÉéçêíI=çåÉ=Ñçê=É~ÅÜ=ÖêçìéK=oÉãÉãÄÉê=ïÜÉå=óçì=ïêáíÉ= íÜÉ=
êÉéçêí=íÜ~í=áí=ëÜçìäÇ=ëÜçï=íÜ~í=óçì=Ü~îÉ=äÉ~êåÉÇ=~Äçìí=íÜÉ=ãÉíÜçÇë=óçì=Ü~îÉ=ïçêâÉÇ=ïáíÜK=
tÉ=~êÉ=åçí= íÜ~í= áåíÉêÉëíÉÇ= áå=Üçï=ïÉää=óçì=ëçäîÉÇ=íÜÉ=é~êíáÅìä~ê=éêçÄäÉãI=~ë= äçåÖ=~ë=óçì=
ÇÉëÅêáÄÉ=éêÉÅáëÉäó=ïÜ~í=óçì=Ü~îÉ=ìåÇÉêëíççÇK=

• e~åÇ= áå= íÜÉ= êÉéçêí= íç= ìë= ã~åì~ääóI= çê= ëÉåÇ= áí= Äó= ÉJã~áä= íç= ãáä~å]ÅÄKììKëÉ= ~åÇLçê=
àç~âáã]ÅÄKììKëÉK=

• aÉ~ÇäáåÉW=qìÉëÇ~óI=O=j~êÅÜ=OMNMK=
=

_ÉÑçêÉ=óçì=ÄÉÖáåI=ëíìÇó=íÜÉ=äÉÅíìêÉ=åçíÉë=~åÇ=~êíáÅäÉë=ëìÖÖÉëíÉÇ=Ñçê=êÉ~ÇáåÖW=
xNz=pKhK=m~äI=~åÇ=^KoçëÉåÑÉäÇK=fã~ÖÉ=ÉåÜ~åÅÉãÉåí=~åÇ=íÜêÉëÜçäÇáåÖ=Äó=çéíáãáò~íáçå=çÑ=Ñìòòó=
Åçãé~ÅíåÉëëK=m~ííÉêå=oÉÅçÖåáíáçå=iÉííÉêëI=TEOFWTTJUSI=NVUUK=
xOz= iKhK= eì~åÖI= ~åÇ= jKgKgK= t~åÖK= fã~ÖÉ= íÜêÉëÜçäÇáåÖ= Äó= ãáåáãáòáåÖ= íÜÉ= ãÉ~ëìêÉë= çÑ=
ÑìòòáåÉëëK=m~ííÉêå=oÉÅçÖåáíáçåI=OUENFWQNJRNI=NVVRK=
xPz=oKiK=`~ååçåI=gKsK=a~îÉI=~åÇ=gK`K=_ÉòÇÉâK=bÑÑáÅáÉåí=áãéäÉãÉåí~íáçå=çÑ=íÜÉ=Ñìòòó=ÅJãÉ~åë=
ÅäìëíÉêáåÖ= ~äÖçêáíÜãëK= fbbb= qê~åë~Åíáçå= çå= m~ííÉêå= ^å~äóëáë= ~åÇ=j~ÅÜáåÉ= fåíÉääáÖÉåÅÉI= m^jfJ
UEOFWOQUÓORRI=NVUSK=
  

Fuzzy Thresholding 
• fãéäÉãÉåí= Ñìòòó= íÜêÉëÜçäÇáåÖ= Äó=ãáåáãáò~íáçå= çÑ= ÑìòòáåÉëëI= áKÉKI=^äÖçêáíÜã=N= çÑ= m~ä= ~åÇ=

oçëÉåÑÉäÇ=xNzK=

• qÉëí=íÜÉ=ÇáÑÑÉêÉåí=ãÉ~ëìêÉë=çÑ=ÑìòòáåÉëëI=ìëáåÖ=ÇáÑÑÉêÉåí=Ä~åÇïáÇíÜëI=çå=~í=äÉ~ëí=O=áã~ÖÉë=çÑ=
óçìê=ÅÜçáÅÉK=

• fãéäÉãÉåí=Ñìòòó=íÜêÉëÜçäÇáåÖ=~ÅÅçêÇáåÖ=íç=eì~åÖ=~åÇ=t~åÖ=xOzK=

• `çãé~êÉ=~åÇ=ÅçããÉåí=íÜÉ=ãÉíÜçÇë=~åÇ=êÉëìäíëI=ÖáîÉ=éêçë=~åÇ=ÅçåëK=

• `çãé~êÉ=ïáíÜ=líëì=Åêáëé=íÜêÉëÜçäÇáåÖ=Ej~íä~Ä=ÑìåÅíáçå=Öê~óíÜêÉëÜFK=
 

Unsupervised Fuzzy Clustering 
qÜÉ= Ñìòòó= ÅJãÉ~åë= ÅäìëíÉêáåÖ= Ec`jF= ~äÖçêáíÜã= íêáÉë= íç= é~êíáíáçå= åìãÉêáÅ~ä= Ç~í~= áåíç=

ÅäìëíÉêëK=qÜÉ=ÄÉäçåÖáåÖåÉëë= çÑ= ~= Ç~í~= éçáåí= íç= ~= ëéÉÅáÑáÅ= ÅäìëíÉê= áë= ÖáîÉå=Äó= íÜÉ=ãÉãÄÉêëÜáé=
î~äìÉ=çÑ=íÜÉ=Ç~í~=éçáåí=íç=íÜ~í=ÅäìëíÉêK=qÜÉ=ãÉãÄÉêëÜáé=î~äìÉ=áë=Å~äÅìä~íÉÇ=Äó=ãáåáãáò~íáçå=çÑ=
~=c`j=ÑìåÅíáçå=ïÜáÅÜ=ëÉ~êÅÜÉë=Ñçê=íÜÉ=ÄÉäçåÖáåÖåÉëë=íÜ~í=ÖáîÉë=íÜÉ=äÉ~ëí=ÉêêçêK=qÜÉ=ÑìåÅíáçå=
åÉÉÇë=~ééêçñáã~íÉ=ÅäìëíÉê=ÅÉåíêÉëI=~ë=ïÉää=~ë=~=ãÉíêáÅ=Ñçê=ãÉãÄÉêëÜáé=Éî~äì~íáçå=~ë=áåéìíI=ÉKÖKI=
íÜÉ=bìÅäáÇÉ~å=Çáëí~åÅÉK=qÜÉ=ãáåáãáò~íáçå=áë=~å=áíÉê~íáîÉ=éêçÅÉëë=ïÜÉêÉ=åÉï=ÅäìëíÉê=ÅÉåíêÉë=~êÉ=
ÅçãéìíÉÇ= ~ë= ïÉáÖÜíÉÇ= ~îÉê~ÖÉë= çÑ= ~ää= Ç~í~= éçáåíëI= ïÜÉêÉ= íÜÉ= ãÉãÄÉêëÜáé= î~äìÉë= ~êÉ= íÜÉ=
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ïÉáÖÜíëK= qÜÉ= ëíçé= ÅêáíÉêáçå= áë= ïÜÉå= íÜÉ= ãÉãÄÉêëÜáé= î~äìÉë= Ü~îÉ= ÅÜ~åÖÉÇ= îÉêó= äáííäÉ= áå=
Åçãé~êáëçå=ïáíÜ=íÜÉ=éêÉîáçìë=áíÉê~íáçåK=

píìÇó=íÜÉ=ÅçÇÉ=ÑÅãKÅ=~åÇ=Åçãé~êÉ=ïáíÜ=íÜÉ=áåÑçêã~íáçå=ÖáîÉå=áå=íÜÉ=ã~åìëÅêáéí=xPzK=kç=
éêçÖê~ããáåÖ=çÑ=óçìê=çïå=áë=êÉèìáêÉÇI=Äìí=çÑ=ÅçìêëÉ=óçì=~êÉ=ÑêÉÉ=íç=ÅÜ~åÖÉ=é~êíë=çÑ=íÜÉ=ÅçÇÉ=
íÜ~í= óçì=~êÉ=åçí= ë~íáëÑáÉÇ=ïáíÜK=eçïÉîÉêI= óçì=åÉÉÇ= íç=ÅçãéáäÉ=~åÇ= êìå= íÜÉ=éêçÖê~ã=ëÉîÉê~ä=
íáãÉë=EÜáåíW=íç=ÅçãéáäÉ=ÑÅãKÅ=ÉñÉÅìíÉ=íÜÉ=ÑçääçïáåÖ=Åçãã~åÇ=ÅÅ=ÑÅãKÅ=Jç=ÑÅã=JäãFK=^ë=áåéìí=
íç=íÜÉ=éêçÖê~ã=óçì=ÖáîÉ=~å=áåáíá~ä=ÖìÉëë=çÑ=É~ÅÜ=ÅäìëíÉêK=

qÜÉ=í~ëâ=ÅçåÅÉêåë=Åä~ëëáÑáÅ~íáçå=çÑ=íÜêÉÉ=ÇáÑÑÉêÉåí=íêÉÉ=ëéÉÅáÉëK=dêçìåÇ=íêìíÜ=áë=íÜ~í=ïÉ=
Ü~îÉ=PPP=çÑ= É~ÅÜ=âáåÇK=_ìí= áë= áí=éçëëáÄäÉ= íç=Åä~ëëáÑó= íÜÉã=~ÅÅçêÇáåÖäó=ìëáåÖ=c`j\=qÜÉ= íêÉÉë=
ïÉêÉ=áÇÉåíáÑáÉÇ=áå=~å=áã~ÖÉ=ïáíÜ=íïç=ä~óÉêëI=ÖáîáåÖ=çåÉ=EoIdF=î~äìÉ=Ñçê=É~ÅÜ=íêÉÉK=qÜÉ=éêçÖê~ã=
êÉ~Çë=Ç~í~=Ñêçã=íÜÉ=ÑáäÉ=ÅäìëíÉêëKÇ~íI=ïÜáÅÜ=Åçåí~áåë=VVV=êçïë=çÑ=EoIdFJÇ~í~=Ñçê=É~ÅÜ=íêÉÉK=qÜÉ=
Ñáêëí=PPP=äáåÉë=~êÉ=Ñçê=ÅäìëíÉê=NI=äáåÉë=PPQÓSSS=~êÉ=Ñçê=ÅäìëíÉê=OI=~åÇ=íÜÉ=êÉëí=áë=Ñçê=ÅäìëíÉê=PI=áKÉKI=
íÜáë= áë=íÜÉáê=íêìÉ=Åä~ëëÉëK=qÜÉ=ë~ãÉ=Ç~í~=~êÉ=~äëç=~î~áä~ÄäÉ=~ë=íÜêÉÉ=ëÉé~ê~íÉ=ÑáäÉëW=ëéÉÅáÉëNKÇ~íI=
ëéÉÅáÉëOKÇ~íI=ëéÉÅáÉëPKÇ~íK=páåÅÉ=íÜáë=áë=ëáãìä~íÉÇ=Ç~í~I=ïÉ=Ü~îÉ=íÜÉ=áåÑçêã~íáçå=íÜ~í=íÜÉ=íÜêÉÉ=
ÅäìëíÉêë=~êÉ=åçêã~ä=ÇáëíêáÄìíáçåëW=

 mean std.dev. N 

cluster 1    

R-band 100.0 10.0 333 

G-band 100.0 10.0 333 

cluster 2    

R-band 120.0 10.0 333 

G-band 120.0 10.0 333 

cluster 3    

R-band 120.0 15.0 333 

G-band 90.0 15.0 333 
 

• `ÜççëÉ=áåáíá~ä=ÖìÉëëÉë=~ÅÅçêÇáåÖ=íç=íÜÉ=åçêã~ä=ÇáëíêáÄìíáçåëK=

• `ÜççëÉ=áåáíá~ä=ÖìÉëëÉëI=ëçãÉïÜ~í=ÇáÑÑÉêÉåí=Ñêçã=íÜÉ=åçêã~ä=ÇáëíêáÄìíáçåK=eçï=êçÄìëí=áë=íÜÉ=
ãÉíÜçÇ\=

• `ÜççëÉ=áåáíá~ä=éççê=ÖìÉëëÉëI=ï~ó=çÑÑ=íÜÉ=íêìÉ=ÅäìëíÉê=ÅÉåíêÉëK=táää=ÅçåîÉêÖÉåÅÉ=ÄÉ=êÉ~ÅÜÉÇ\=

• tÜ~í=Ü~ééÉåë=áÑ=íÜÉ=ë~ãÉ=áåáíá~ä=ÖìÉëë=áë=ÖáîÉå=íç=~ää=ÅäìëíÉê=ÅÉåíêÉë\=
cçê= É~ÅÜ= ÅÜçáÅÉ= çÑ= áåáíá~ä= ÖìÉëëÉëI= éäçí= íÜÉ= ÅäìëíÉê= EoIdFJÇ~í~= ~åÇ= ÅÜÉÅâ= íÜÉ= Åä~ëëáÑáÅ~íáçå=
êÉëìäíK=oÉéçêí= íÜÉ= Ñáå~ä= ëí~ÄäÉ=éçëáíáçåë= çÑ= íÜÉ= ÅäìëíÉê= ÅÉåíêÉë= Ñçê= É~ÅÜ=ÖìÉëëI= ~ë=ïÉää= ~ë=Üçï=
ã~åó=áíÉê~íáçåë=~êÉ=åÉÉÇÉÇ=ÄÉÑçêÉ=ÅçåîÉêÖÉåÅÉ=áå=É~ÅÜ=Å~ëÉK=


