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I n t r o d u c t i o n

Ba s ed o ffo fDij k z eu l et a l ’. p a p er , ‘P a in t in g w it h E v o l u t io n a r y

A l g o rit h m s ’.

● U s es p l a n t p r o p a ga t io n ( P P A ) , s im u l a t ed a n n ea l in g ( S A )

a n d hil l cl im bin g a l g o rit h m s ( H C )

● S A > H C > P P A

W hy ?

● E v o l u t io n a r y n a t u re o fco m p u t a t io n a l a r t

● A l g o rit h m icbeha v io r
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O b j e c t i v e

To co m p a re t he p erfo r m a n ces o ft he differen t a l g o rit h m s

by t heir p erfo r m a n ce in :

● M ea n s q u a red err o r ( M S E )

● A v era ge bru s h s t r o k e s iz e

● Bru s h t y p e freq u en cy
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R e se a r c h q u e st i o n

The res ea rch q u es t io n is a s fo l l o w s :

How does the choice of brush types impact the performance and

runtime of evolutionary algorithms in generating paintings?
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S c o p e

Sev en differen t p a in t in g s :
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A l g o r i t h m s

● H il l cl im ber ( H C) a l g o rit h m

● S im u l a t ed a n n ea l in g ( S A ) a l g o rit h m

● Ta bu s ea rch ( TS ) a l g o rit h m
○ M a k es u s e o fa t a bu l is t
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M e a n sq u a r e d e r r o r

● Ca l cu l a t in g t he M SE o ft he n ew l y gen era t ed ca n v a s o n ev er y ev a l u a t io n

a n d co m p a rin g it t o t he p rev io u s o n e, o n l y a ccep t in g a bet t er err o r .
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O v e r v i e w
● Ca n v a s s p ecifica t io n s

○ 2 4 0 ×1 8 0 p ix el s

○ bl a ck ba ck gr o u n d

○ in it ia l iz e a ra n d o m ca n v a s

● E x p erim en t s w it h 3 a n d 4 bru s h t y p es

● 1 , 0 0 0 , 0 0 0 ev a l u a t io n s p er r u n ( t o t a l l in g 2 1 0 , 0 0 0 , 0 0 0 ev a l u a t io n s )

● 5 r u n s fo r ev er y p a in t in g p er a l g o rit h m ( t o t a l l in g 2 1 0 r u n s )

● 2 5 br u s h s t r o k es

● Bru s h s t r o k e m u t a t io n o n ev er y ev a l u a t io n

3 br u s h t y p es 4 bru s h t y p es
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M u t a t i o n

● Co l o u r

● Sha p e

● S iz e

● Ro t a t io n

● P o s it io n

● Bru s h t y p e

● In dex
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P a r a m e t e r s

● S im u l a t ed a n n ea l in g u s es t he cu rren t ev a l u a t io n n u m ber in it s co o l in g

fu n ct io n , t he higher t he ev a l u a t io n n u m ber t he l o w er t he p r o ba bil it y o f

a ccep t in g a w o r s e s o l u t io n .

● Ta bu s ea rch u s es a t a bu l is t o fs iz e 5 0 .

● Bru s h co l o r u s in g RG B co l o r co des .

● Bru s h s iz e bet w een 0 . 1 a n d 0 . 7 .
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E x a m p l e :
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M e t r i c s

● A v era ge bru s h s iz e
○ A v era ge s iz e cha n ge o v er it era t io n s

○ N o t a bl e p a t t er n : G en era l in crea s e ex cep t fo r Ba ch p o r t ra it

● Bru s h t y p e freq u en cy
○ E x p ect ed ba s el in e:

■ 3 3 . 3 % fo r 3 - t y p e ex p erim en t

■ 2 5 % fo r 4 - t y p e ex p erim en t

○ A ct u a l fin din g s :

■ 4 4 - 4 8 % p referen ce fo r t y p e 2 in 3 - t y p e ex p erim en t

■ 4 0 - 4 4 % p referen ce fo r t y p e 3 in 4 - t y p e ex p erim en t
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A v e r a g e
b r u sh si z e
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Br u sh t y p e
f r e q u e n c y
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Br u s h t y p e
1

Br u s h t y p e
2

Br u s h t y p e
3

Br u s h t y p e
4



1 9



T h e ‘Ba c h A n o m a l y ’a n d i t s si g n i f i c a n c e

● The o n l y p a in t in g s h o w in g decrea s in g bru s h s t r o k e s iz es .

● Co n t ra dict s t he p a t t er n s een in a l l o t her p a in t in g s .

● P o t en t ia l ex p l a n a t io n s :

○ Ro l e o ft he bl a ck ba ck gr o u n d beco m in g m o re in fl u en t ia l in s p a r s e

s et t in g s .

○ P o s s ibl e t ra de- o ffbet w een det a il p res er v a t io n a n d ba ck gr o u n d

co v era ge.

○ Q u es t io n s a bo u t w het her t his is a gen era l p a t t er n fo r p o r t ra it s w it h

da r k ba ck gr o u n d s .
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Di sc u ssi o n

● S im il a r p erfo r m a n ce a cro s s a l l t hree a l g o rit h m s ( H C , S A , Ta bu ) .

● Shift in bru s h t y p e p referen ce w hen a ddin g a fo u r t h t y p e.

● Techn ica l im p l ica t io n s :
○ S t a t e s p a ce co m p l ex it y ( 1 0 ^ 2 8 4 p o s s ibl e s t a t es )

○ Q u es t io n o fw het her cu rren t p a ra m et er s a re o p t im a l

○ P o s s ibil it y t ha t s p a r s e co n dit io n s crea t e differen t o p t im iz a t io n l a n d s ca p es
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F u t u r e w o r k

● In co r p o ra t e a gen et ica l g o rit h m .

● A ddin g m o re bru s h t y p es .

● E n a bl e ba ck gr o u n d co l o r m u t a t io n s .

● Fin e- t u n in g p a ra m et er s fo r t he ex is t in g a l g o rit h m s .

● Tes t in g a l a rger n u m ber o fev a l u a t io n s .

● In v es t iga t in g o t her a r t is t ics t y l es .
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T a k e a w a y s

● Deep er u n ders t a n din g o fev o l u t io n a r y o p t im iz a t io n a l g o rit h m s .

● Im p o r t a n ce o fba ck gr o u n d in s p a r s e co m p o s it io n s .

● The im p o r t a n ce o fp a ra m et er t u n in g .

● The im p a ct t ha t o n e fea t u re co u l d ha v e o n t he p erfo r m a n ce o ft he

a l g o rit h m s .
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T h a n k s f o r l i st e n i n g
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Q u es t i o n s ?


