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Evolutionary Algorithm for Modelling Kranok Pattern
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Abstract

This paper presents an evolutional algorithm technique for modelling Kranok pattern. The
model draws curve by using a mathematic equation, i.e. Bezier curve. Curve comparison has been done
via Time series analysis method. Finally, the model evolve various Kranok patterns while still preserving
the delicacy of Thai Kranok pattern.

Our first attempt is to draw a Bezier curve by using a simple polynomial equation. Then, we
practice drawing each component of Kranok pattern, e.g. sheath, apex, and body. Then, we use a time
series technique, called radial scanning, to find similarity (fitness score) between the generated
components and the ones drew by an artists.

In the final phase, we generate various Kranok patterns in each generation, and try to improve
the patterns’ fitness scores generation by generation.

According to our experimental results, we found that it is possible to draw delicate various
Kranok patterns by using a machine. This work could be developed further to enhance the aesthetic of

generated Kranok patterns, and also other Thai drawing patterns.
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2.2 wdulagaudes (Bezier curve)

v
= [

dulduugesgnlduninateiienadulasunsuiannesnsin dennuldeuduudiosasduiu

F1UIUgAAIUAN (1158 Control points) Asaun1ssialuil

1. duldnugesuuuidadu (Linear Bezier curve) fyaaiuawaasyn Py uag Py Asaunis

dlouusan t saud 0 fa 1 uavm B ﬁ]ﬂﬁlﬁumaﬁﬁﬁmﬂawﬁ PO LAy P1

2. dulduudiesuuvaunisitaeaes (Quadratic Bezier curve) ignniuauaiugn Py, P, uag Py

dun1g

B(t) = (1 —)2Py + 2(1 — O)tP, + t?P,,0< t < 1

dloudsan t Fauet 0 F9 1 wazan B(Y) axlmdulAsiifigauanei Py war Py Teniifdwldandniga
P; #5350 (3198330910 https://en.wikipedia.ore/wiki/B%C3%A9zier curve#/media/File:
B9%C3%A9zier 2 big.svg)

oP,

P,

ld‘ ¥ %4 a 14 o v
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3. duldsugesuuvauniseniasaiu (Cubic Bezier curve) fignmiunudan Py, Py, Py, waz Py A

dun1g



B(t) =1 —-1t)3Py+3(1 —t)?tP; +3(1 —t)t?P, + t3P;,0 <t <1

dlouusen t daud 0 fls 1 uazam B asliduldiiignuaned Py uay Py Tneiifdiuldadmign
P; waz Py #35U (3198930910 https://en.wikipedia.ore/wiki/B%C3%A9Zier curve#/
media/File:B%C3%A9zier 3 big.sve)

P, t=.25 P,
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Lowland Gorilla

Gewilla gorilla gravert

Mountain Gorilla

Gorilla gorilla beringei
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2.5 YUABUISITIITAUUINS (Evolutionary Algorithm)
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Evolutionary Systems [3]
nsfunouitidiimunsdudunewisiteuthuldlunstisoenuuuauaassdvad esn
Funouislunguiannsnadsmmumarnvansvesguiuurasu ladhaginannsdusUuuuiiuguduiy sy
nslvfiasu (Crossoven) tlonaunazuanasusgasidonvoinanusing 9 viemsnaneius (Mutation) Lite
dudsuneazdeaunsduvesturudugiuutlvl  uennmIaINTMsYegULIUTuNUTIaIT0a%s
Folldud TupouAaR Tanmsfimusaufussemnmestunuilaiaiulagedoreusnya
(Fitness Value) ileidendregnstunuiiiimanumnyaugaduiusuilunsadatunulmitun dudeg

Funulafduasi@uuudidismanumnzaumnzgndaia  Menszuiunsidendieguniniielududuwuy

v
1 Y @

Y
dwsunsadmanulmities Alluwiledrdgilitunewislunguilaunsoadmanunfvudenunis

£

o

Uuugauagdfamnnisluanniugsu

Funouisideiianinis fnszvumsvinunuduneudsteluid
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sunvuilazgnideniasfinsananaarumngauiildinaniteiduarumngan Selaslulsuiiien
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yaugenans (Genetic Operator) Ao Tufiudsu waynsnaneiiug
7. dmsunuillesileslugilmidluldluvsssnadu
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MsThnuYeunewIRIBR Tauns annsadewdusiadion (Pseudo Code) Tl
BEGIN
t:=0;
Initpopulation P(t);  // a$susssnsduniinlaenisdy
Evaluate P(t); // muiamianuminzanvesusazlaslulanyszvinsnuniia
While ( not terminate ) // asIvasuiioulunisvies
Begin
t=t+1;
P’(t) := Selectparents P(t) // Andeniastulouduwuuainlseynsgune
Recombine P’(t); // wanasudunelulasluleudunuy
Mutate P’(T);  // M3naneiuguassiuLuy
Evaluate P’(T); // Ansieinnumnizanvasussanssulng
P := P(T); // wuituszannsgulmlliifuussnnsdunuudmivsudaly
End;
END.

INVUABDUNITYINIUYDITUA DUIDLTIITAUINTG aziulainnszurunsiauazstdunsvinegs

(iteration) lngusiazATanin1syenazisendt Ju (Generation) B491UIUATINISING1VDITUABUITITITIMUINAT
o g dl é/ o dl ldl v 1 o o 1 ldl Y o v v A o QIJ v

wngan1svigdiele JuiuReulunisvyly wu vhauasudnwusuilanmualive vise vhaunsenslaciay

WingauauY1TauUs (Threshold) Nsyy

2.6 naLLazmsﬁ'muﬁuaa Lindenmayer System (L-System)

Tunsaduaemsuuuiinita fouideswaunn @ - 8] Aldfurouitiddimunislunmsaiuae
Uiuugsmnangliiimnuvannvansuazaeny  lngmsnemnangiuuuniniianouduasfearmunlasiaing
gonfiuguresmnas wasdsungdwiunsaiumeats Tnsanamefignadiduusiazduneusndumnaiei
Fasonnanaefgnaiudulufunouteunth  wimnasluustasduneuagsieiy  winanaeasilesd
Usznaudesafeiu (Mieflzuuuudnfuuuy fractal) ngenaniinazegluguuuy L-System Tnsfidumauiduain

NsMUUAANEENYIEISNAY (Axiom) wdwihnisisenldngiiteasnsainate (Production Rule) mudtwiusauil
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vun 9ntuudIanesnuszliuIfaL (Mapping) mungn1siaIu (nterpretation Rule) tivellanadns

auiilammuald wu leeenunlufsiuresiuld Wugunm vseduiueunas JWudu

[

A9 1 MIMVUAFNEBNYTZSUAY NYNITIING waEN15919IUT49 L-System a81ed18uansnail
MruAIIUIUTUReU N = 5

lAsasegaeiiugu:
Variables: A B

ng»N13a31e (Production rules):
A->AB
B->A

Snuszisudeu (Axiom):
B
nadnEmsvhnuiiastuneuly N afa Sei-
N=0:B
N=1:A
N=2: AB
N=3: ABA
N=4 : ABAAB
N=5 : ABAABABA

FeE1d 2 NM3eaInaewniniia wuu Koch curve annsavilalaeimuangdasaludl (3Uain

http://en.wikipedia.org/wiki/L-system)

AMNUAIUIUTUADUY N = 3



lassasegosiugu:

Variables: F

Constants: + -

AL v o Pl = a Y o Gy P v v '
Qundl deyanwed F MNYTINITHUMNTNANTINALEURSIIUALNATN 1 999
a = & 1
LATONUUNY + KRUYAY Lay918 90 B9AN
S ~ X
LASDINNNY — UUBAY LAV 90 B9FN)

n9N"3&379 (Production rules):

F-> F+F-F-F+F
nUTELSUADU (Axiom):

F

o ¢ o o 2 Y wo &

Naans sy ufiazdunauly N ase (N=3) Jaatl:-

n=0:F

n=1:F+F-F-F+F
JL

n=2: F+F-F-F+F + F+F-F-F+F - F+F-F-F+F - F+F-F-F+F + F+F-F-F+F

PN

n=3: F+F-F-F+F+F+F-F-F+F-F+F-F-F+F-F+F-F-F+F+F+F-F-F+F +
F+F-F-F+F+F+F-F-F+F-F+F-F-F+F-F+F-F-F+F+F+F-F-F+F -
F+F-F-F+F+F+F-F-F+F-F+F-F-F+F-F+F-F-F+F+F+F-F-F+F -
F+F-F-F+F+F+F-F=F+F-F+F-F-F+F-F+F-F-F+F+F+F-F-F+F +
F+F-F-F+F+F+F-F-F+F-F+F-F-F+F-F+F-F-F+F+F+F-F-F+F

12
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2.7 uideliAeades

Mndegsinadiy aiildiviladdgueansaiumemeuniniiaeginisimuang Famsiagling
wianilngassmameasdosdamlasadesiuguiidulaseiauuunuiiosdUszneudesremuios (wuy
uwsnita) npdlenalududeudmivatsmeaeedisie i dumameiiiseandeareudiann msasming
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