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izmantot programmeésanas valodu “Logo”




“Algorithmic Beauty of Plants”

HEAGORTHMCRATY CFPANT “Algorithmic Beauty of Plants”
> tiek izdota 1990. gada




“Algorithmic Beauty of Plants”

HEAGORTHMCRATY CFPANT “Algorithmic Beauty of Plants”

> tiek izdota 1990. gada

> apvieno abu autoru pétnieciso darbu




“Algorithmic Beauty of Plants”

HEAGORTHMCRATY CFPANT “Algorithmic Beauty of Plants”

> tiek izdota 1990. gada
> apvieno abu autoru pétnieciso darbu

> brivi pieejama interneta
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» zilalgu gadijuma aksioma ir a; (©)
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Cianobakterijas L-sistemas izvedums n=8 iteracijam

aksioma: @ a
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ap — a2 x <9
a(x) —— a(x+1)
as — as >0
as — a4 a(X) . b(6) 3(3)
g — a o , .
» parametri lauj likumos uzlikt nosacijumu
a5 — do simbola parrakstisanai
dg — ar » parametrs kalpo ka simbola atribits,
ay; — as zilalgu pieméra tas biitu Siinas izmérs
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Stohastiskas L-sistemas

bud — b(random)

0.0 < p< 02

s flower
02 < p< 0.7

(p)
b(p) > leaf
(p)

0.7 < p< 10
s branch bud
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“Turtle graphics” - papildinajumi

lesp€ja brunurupucim:

» kustéties tris dimensijas;

> [iniju vieta Zimet cilindrus;

» mainit cilindru radiusu/krasu/tekstiru;
» nolikt predefinetus objektus;

» mainit predefinéto objektu izmerus/krasu/tekstiru;
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L-sistemu kompilators

leejas dati

(with-graphics
(set-angle 60)
(iteration-count 3)
(set-axiom (F + + F + + F))
(add-rule (F > F - F + +F - F))
(add-option F (turtle-forward 15)))

Reprezentacija

> L-sistemas likumi tiek parveidoti par LISP funkcijam
» funkcijas atgriez sarakstu ar funkcijam - likuma izvedumu

» funkciju argumenti kalpo ka parametrisko L-sistemu parametri
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» algoritms cilindru savienosanai

> iepriekS uzmodeletu objektu izmantoSana

» gala rezultata ataino$ana izmantojot OpenGL

> gala rezultata eksporteéSana uz dazadiem failu formatiem



Roze

(with-graphics
(iteration-count 45)
(read-wavefront "rose-sting.obj")
(read-wavefront "rose-petal.obj" "petal.png")
(read-wavefront "rose-leaf.obj" "rose-leaf.png")
(read-wavefront "rose-sub.obj" "rose-sub.png")
(add-option G (turtle-tropism x *gravity* 0.4))
(set-axiom (stem(6) sub(6) radius(3.5) F(5) radius(20) flower(45)))
(add-rule (G(x) -> G(x)))
(add-rule ((branch(x o) ? (or (= x 3) (= x 4)) -> [ roll((x x 45))
pitch((* o 45)) radius(1) twig(2) G(20) leaf(3) 1)
(branch(x o) ? (= o -1) —>
[ jump(-10) obj("sting" 7 *rose-green*) 1)))
(add-rule (stem(x) ? (> x 0) -> color(*rose-greenx) roll(+fibonacci+)
turn(5) radius(3) F(100) branch(x +1) branch(x -1) stem((1- x))))
(add-rule (twig(x) ? (> x 0) -> twig((1- x)) G(50)
[ turn(+80) G(10) leaf(x) 1 [ turn(-80) G(10) leaf(x) 1))
(add-rule (leaf(x) -> flip pitch(10)
[ obj("leaf" (+ 12 (x 6 x))) 1))
(add-rule (sub(x) ? (> x 0) -> roll(60)
[ turn((random 5)) obj("sub" 15) ] sub((1- x))))
(add-rule (flower(x) ? (> x 0) -> roll(+fibonacci+)
jump(1.2) petal(x) flower((1- x))))
(add-rule (petal(x) -> [ turn((x -0.8 45 (expt (/ x 45) 4)))
obj("petal (x 0.5 x))1))))



Roze




Pienene

(with-graphics
(iteration-count 500)
(set-axiom (leaves stem septals flower))
(read-wavefront "dandelion-pistil.obj")
(read-wavefront "dandelion-cap.obj" "dandelion-petal.png")
(read-wavefront "dandelion-petal.obj" "dandelion-petal.png"
(read front "dandeli ptali.obj" "dandelion-septal.png")
(read-wavefront "dandelion-septal2.obj" "dandelion-septal.png")
(read-wavefront "dandelion-leaf.obj" "dandelion-leaf.png")

;3 leaves

(add-macro (leaves -> [ L(0) 1))

(add-rule (L(x) ? (< x 10) -> roll(+fibonacci+)
[ pitch((- (* 3.0 x) 30.0)) obj("leaf" (+ 5.0 (% 0.4 x))) ]
L((1+ x))))

;5 stem

(add-macro (stem -> color(*dandelion-color*) turn(20) radius(2) $(0)))
(add-option segment (turtle-tropism x *dandelion-tropism* 0.1
(add-rule (S(x) ? (< x 30) -> segment(10.0) S((1+ x))))

(add-rule (segment(x) -> segment(x)))

;; septals

(add-macro (septals -> [ 82(0) S1(0) 1 jump(17)))

(add-rule (S1(x) ? (< x 34) -> obj("septall" 25.0)
roll(+fibonacci+) jump(0.05) S1((1+ x))))

(add-rule (82(x) 7 (< x 8) -> obj("septal2" 7.0)
roll(+fibonacci+) S2((1+ x))))

55 flower
(add-macro (flower -> [ obj("cap" 10.0) pitch(90) A(1) 1))
(add-macro (petal(x) -> flip obj("petal" x)))
(add-macro (pistil(x) -> obj("pistil" x *pistil-colorx)))
(add-rule (P1(x) -> petal((+ 1.0 (x 0.02 x)))))
(add-rule (P2(x) ? (< x 60) -> pitch(-5) pistil(1.0)))
(add-rule ((A(x) 7 (< x 110) -> turn(+fibonmacci+)
[ jump((sqrt x)) pitch((- x 90.0)) P1(x) P2(x) 1]
AC(+ 0.5 x))))))




Pienene




Rudzupukes

(with-graphics
(iteration-count 100)
(read-wavefront "cornflowerl.obj" "cornflower.png")
(read-wavefront "cornflower2.obj" "cornflower.png")
(read-wavefront "cornflower3.obj" "cornflower.png")
(read-wavefront "cornflower4.obj" "cornflower.png")
(set-axiom (color((create-color 0.15 0.28 0.16))
radius(10) F(150) F(10) radius(15) F(20)
radius(20) F(30) jump(-30) septal(1.0)))
(add-rule ((septal(x) ? (< x 0) -> jump(100) flower(1.0))
(septal(x) -> roll(+fibonacci+) jump((* (expt x 0.5) 5))
[ turn(-90) turn((+ (* 20 (- 1.0 x)) 50))
obj("septal" 30.0) ] septal((- x 0.03)))))
(add-rule ((flower(x) ? (< x 0) -> jump(-20)
anther(1.0 "antheri" 0.1 50)
anther (1.0 "anther2" 0.01 100))
(flower(x) -> roll(+fibonacci+)
turn(-100) jump((+ 30 (random 20)))
turn((* 50 (- 1.0 x))) roll((random 360))
obj("flower" 40.0) ] flower((- x 0.03)))))
(add-rule ((anther(x name density width) ? (< x 0) -> )
(anther (x name density width) -> roll(+fibonacci+)
pitch(+90) jump((* (- x 1.0) width))
pitch(-20) obj(name 20.0) ]
anther ((- x density) name density width)))))

—

—
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RenderMan RIB

> Pixar RenderMan defing interfeisu, kur ir paredzeta iespgja
izmantot proceduralos primitivus

» Izmantojot proceduralos primitivus, attélojamas pasaules
geometriskie objekti tiek uzdoti ar:

> objektu aptverosu paralelskaldni
> genergjosas programmas nosaukumu
> ieejas datiem programmai

» RenderMan savietojams renderetajs izsauc programmu un
pieprasa uzgenerét geometriju tikai tad ja objektu aptverosais
paralelskaldnis atrodas redzes lauka un nav aizklats
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>

Visam kandidejosam L-sistemam ir fiksets skaits likumu ar
vienadiem nosaukumiem

Mutacijas procesa tiek pamainits, nodzests vai pielikts kads
simbols kada no L-sistémas likumiem vai aksiomam
Krustosanas procesa bérna L-sistemai katrs likums tiek
izvelets pec nejausibas principa no viena vai otra vecaka

Lai noskaidrotu kuras L-sistémas ir piemerotakas, L-sistemas
tika vizualizetas un bildes tika salidzinatas ar etalonu.
Sastapta probléma: del daudzam brivibas pakapem ir griti
tikt ara no lokalajiem maksimumiem
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Genetiska pieeja

>

Tiek nemta péc iesp€jas generiska koku zimgjosa L-sistéma un
visas tani sastopamas skaitliskas vertibas tiek parametrizetas
Mutacijas procesa tiek nedaudz palielinata vai samazinata
kada no parametru vektora vertibam

Krustosanas procesa bérna parametru vektoram katra
skaitliska vertiba tiek nejausi izveleta no viena vai otra vecaka
Lai noskaidrotu kur$ parametru vektors ir piemerotaks,
L-sistema tika attelota un bildes tika salidzinatas ar etalonu.
Sastapta probléma: NepiecieSama |oti izsmalcinata deriguma
funkcija, kas pateiktu kura bilde ir lldzigaka etalonam.
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Nakamais solis

Liniju segmenti — lzveduma vards



Jautajumi?

http://piepe.lv/abop/
http://algorithmicbotany.org/



