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Norint kazka sukonstruoti, reikia...

tureti detaliy.
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13 paskaitos tikslas

« Susipazinti su python modulio add.py 1.1 versija.
« Sukurti skaitmeninj modelj naudojantis Siuo moduliu:

 Jkelti sukurtg 3D modelj | htips://sketchfab.com svetaine.



https://sketchfab.com/

python modulis add.py

* Naujas modulis!

* Modulis pritaikytas kurti 3D skaitmeninius
modelius OFF formatu.

* Modelio klrimas vyksta konstravimo
principu:
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Pagrindine ideja

] sgrasg vertices jrasomos virstniy koordinatés string pavidalu, | sgrasg
faces jrasoma informacija apie kiekvieng 3D modelio sieng irgi string pavidalu.
Sios informacijos uztenka norint sugeneruoti 3D modelj OFF formatu.

vertices []
faces []

def off(mesh):
vertices, faces

file = open(mesh, 'w')
file.write('%s\n%d %d %d\n' ('OFF',len(vertices),len(faces),9))
i range (len(vertices)):
file.write('%s\n' vertices[i])
j range (len(faces)):
file.write('%s\n' faces[j])
file.close()
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Modulio add.py funkcijos

def cube(c,e,RGB): # ¢ = center, e = edge width

def cube2(c,e,b,RGB): # c = center, b = border width, e = edge width
def parametric(S,min_u,max_u,grid_u,min_v,max_v,grid_v,RGB):
# S - parametric uv surface, grid - detail, RGB - color

def sphere(c,r,k,RGB): # c - center, r - radius, k - detail, RGB - color
def cylinder(A,B,r,k,RGB): # A - start point, B - end point, r - radius,
k - detail, RGB - color

def cylinder2(A,B,r,k,RGB): # A - start point, B - end point, r - radius,
k - detail, RGB - color

def cylinder3(A,B,r,k,RGB): # A - start point, B - end point, r - radius,
k - detail, RGB - color

def cone(A,B,r,k,RGB): # A - start point, B - end point, r - radius, k -
detail, RGB - color

def cone2(A,B,r,k,RGB): # A - start point, B - end point, r - radius, k -
detail, RGB - color

def off(mesh): # mesh — off file




Modulio add.py 1.1 versija

def newface(A,RGB): # A = set of 3D points

def pyramid(c,e,h,RGB): # c - center, e - edge width, h - high

def rectangle3D(c,e,RGB): # c - center, e - width of edges

def circle(A,B,r,k,RGB): # A - start point, B - end point, r - radius, k - detalil

def spin3D(A,B,S,min_t,max_t,grid_t,k,RGB): # A - start point, B - end
point, r - radius, k - detail, RGB - color, S — parametric function




def cube(c, e, RGB)

def cube(c,e,RGB):
vertices, faces
[[gJiJSJl]J[EJ-JEJz]J[@JzJEJi]J[1J51?J3]J[2131?16]?[£?61??5]]

[[0,0,0],[©,0,e],[0,e,0],[0,e,e],[e,0,0],[e,9,e],[e,e,@],[e,e,e]]
i range (0,6):

faces ['4 "+str(F[i][@]+1len(vertices))+" '

F
V

str(F[i][1]+1len(vertices))
"+str(F[i][2]+len(vertices))+"' '+str(F[i][3]+1len(vertices))

"+str(RGB[©])+" "+str(RGB[1])+' '+str(RGB[2])]
j range (0,8):
vertices [str(c[@]+V[j][©@]-e/2)+"

str(c[1]+V[j][1]-e/2)
"istr(c[2]+V[j1[2]-e/2)]

c — centro 3D koordinatés, e — briaunos ilgis,
RGB - kubo spalva.

cube.py generuoja cube.off faila:

add
add.cube([1,0,0],1,[255,0,255])

add.off('cube.off")

Fet T e e




def cube?(c, e, b, RGB)

c — centro 3D koordinatés,
e — briaunos ilgis,

b — briaunos storis,

RGB - kubo spalva.

cube2.py generuoja cube2.off fail3:

add
add.cube2([1,0,0],1 ,,+_,[;ZI,*,2])
add.cube2([2,0,0],0.8,0.1,[255,2

add.off('cube2.off")




def parametric(S, min_u, max_u,
grid _u, min_v, max_v, grid_v, RGB)

S — parametrinio uv pavirSiaus f-ja,
min_u — parametro u maziausia reikSme,
max_u — parametro u didziausia reikSme,
grid_u — pavirSiaus detalumas u atzvilgiu,
min_v — parametro v maziausia reikSmé,
max_Vv — parametro v didziausia reikSme,
grid_v — pavirSiaus detalumas v atzvilgiu,
RGB — pavirSiaus spalva.
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Parametriniy pavirsiy pavyzdziai

add
def saddle(u,v):
X = u
y = viv - ufu

z v

([x y, z1)
add.parametric(saddle,-1,1,20,-1,1,20,[0,255,0])
add.off('saddle.off")

def torus(u,v):
x = (a+b'math.cos(u))‘math.cos(v)
y = b*math.sin(u)
z (a+b*math.cos(u)) *math.sin(v)
([x, ¥y, z])
add.parametric(torus,8,2*math.pi 2*math.pi,80,[255,0,0])
add.off( 'torus.off")




def sphere(c, r, k, RGB)

c — centro 3D koordinatés,
r — spindulio ilgis,

k — sferos detalumas,
RGB - sferos spalva.

/

add

.sphere([0,0,0],0.5,5,[90,153,5
sphere([0,-1,0],0.7,7,[255,0,0

.sphEPe([E,E,?E,E],E.3,3,[255,?55,3])

off('LTsenis.off")




def cylinder(A, B, r, k, RGB) — uzdaras cilindras
def cylinder2(A, B, r, k, RGB) — atviras cilindras
def cylinder3(A, B, r, k, RGB) — pusiau atviras cilindras

A — cilindro centro pradzios taskas,
B — cilindro centro pabaigos taskas,
r — cilindro spindulio ilgis,

k — cilindro detalumas,

RGB - cilindro spalva.

uzdaras cilindras
atviras cilindras —”'—"'

pusiau atviras cilindras \

add

cylinder([@,-©.5,0],[0,0.5,0],0.5,20,[@,255,255])
cylinder2([@,-0.5,1],[9,0.5,1],0.5,20,[@,255,255])
.cylinder3([@,-0.5,2],[0,0.5,2],0.5,20, [0, 255,255])

.off('cylinders.off")
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def cone(A, B, r, k, RGB) — uzdaras kugis
def cone2(A, B, r, k, RGB) — kuigio Soninis pavirsius

A — klgio pagrindo centras,

B — kdgio virstne,

r — kdgio pagrindo spindulio ilgis,
k — kligio detalumas,

RGB - kugio spalva.

add
add.cone([9,-0.5,0],[9,0.5,0],0.5,20,[255,0,0])

add.cone2([90,-0.5,1],[90,0.5,1],0.5,20,[0,0,255])
add.off( 'cones.off’




def newface(A,RGB)

A — 3D tasky seka,
RGB - sienos spalva.

add

add.newface([[1,0,0],[9,1,0],[©,0,1]],[255,0,0])
add.off('trikampis.off')

Pastaba: gali bati nebdtinai trikampis.
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def pyramid(c,e,h,RGB)

c — kvadrato centro 3D koordinatés,
e — pagrindo (kvadrato) briaunos ilgis,
h — piramidés aukstis,

RGB — piramidés spalva.

add

add.pyramid([©,0,0],1, [0,
add.off('pyramid.off")




def rectangle3D(c,e,RGB)

c — centro 3D koordinateés,

e — staCiakampio gretasienio briauny ilgiy seka
(atitinkamai X, Y ir Z asiy atzvilgiu),

RGB - staCiakampio gretasienio spalva.

add

add.rectangle3D([©,0,0],[1,2,3],[9,255,255])

add.off('plyta.off")




def circle(A,B,r,k,RGB)

A — vektoriaus AB pradzios taskas,
B — vektoriaus AB pabaigos taskas,
r — apskritimo spindulys,

k — detalumo parametras,

RGB — apskritimo spalva.

/

add

add.circle([0,0,0]1,[1,1,1],1,20,[255,255,0])

add.off('apskritimas.off")

Pastaba: vektorius AB statmenas apskritimui, kur A — apskritimo centras.

B




def spin3D(A,B,S,min_t,max_t,grid_t,k,RGB)

A — vektoriaus AB pradzios taskas,

B — vektoriaus AB pabaigos taskas,

S — parametriné kreive,

min_t, max_t — parametrinés kreivés t parametro intervalas,
grid_t — t parametro detalumas,

k — sukinio detalumas,

RGB — sukinio spalva.

add
math
def curve(t):
X t
y = math.cos(t)
([x, y1)
add°5pin3D([ 29 ].1[ 2+ ]JCUPVEJ J math°pi J 2 .1[ J J ])
add.off("'sukinys.off")

Pastaba: kreivé sukama apie vektoriy AB, kur A — naujos koordinacCiy pradzios taskas.




Modulio add.py 3D modeliy pavyzdziai

examples.py failas:

add

.examplel()
.example2()
.example3()
.example4()
.example5()
.example6()
.example7()

)

.example8(

Mame

B examplel
& example2
& example3
B exampled
& sxamples
& examnplef
B example?

& exampled

Type

OFF File
OFF File
OFF File
OFF File
OFF File
OFF File
OFF File
OFF File

Size
118 KB
970 KB
2732 KB

4723 KE
T21KE
3465KB
354 KE




examplel.off




example2.off
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example3.off




off

example4
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exampleb.off




example6.off




example7.off




example8.off
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3D modelio viesinimas

https://sketchfab.com svetaineje

 Naudojant MeshLab programg 3D model] reikia

konvertuoti is OFF formato | OBJ formata:
1) File — Export Mesh As...
2) Pasirinkti *.obj formata:

| || |
File name: |Example?.0hj | I Save I
Files of type: | Alias Wavefront Object { *.obj) - Cancel
All known formats ( *.3ds *.ply *.stl *.0bj *.__ f *.dae *.cim *.xyz *.json *.u3d *idtf *x3d)

3D-51J_|c| File Format { * 3ds)
Stan fodPI\,fg FI Format { *.ply)
(st

E e
Object File Far t(
VRML File For t( )
DIXF File For t( d f)
Collada File Format ( *.dae)

OpenCTM compressed chm)

3) ISsaugojus bus gauti 2 failai: *.obj ir *.mtl.

4) Susiklrus nemokamg paskyrg sketchfab sistemoje,
abu Siuos failus reikia jkelti vienu metu.



https://sketchfab.com/
https://sketchfab.com/

3D modelio viesinimas
https://sketchfab.com svetainéje

Nustacius rezimg ,,Public”, 3D modelis tampa vieSai prieinamas, juo
galima dalintis nuoroda.
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