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Algoritmai ir duomeny
struktdaros

13 paskaita

2025-05-13
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Svarbi informacija

TOLESNI PLANAL:

Geguzés 13 d. paskaitos skirtos placiau susipazinti 3D modelio
kdrimu, kompiuteriniu kreiviy ir pavirsiy modeliavimu.

Geguzeés 20 d. teorijos ir pratyby paskaitos dedikuotos Jusy
pasirinkty temy pristatymams.

Geguzés 27 d. paskaita skirta sukurty 3D modeliy pristatymams
ir graziausiy 3D modeliy isrinkimui. Likes laikas skiriamas
konsultacijai ir atsiskaitymames.

Programavimo uzduotis galima iki geguzés galo.

Egzaminas birzelio 19 d. 12 val. (Nuotoliniu budu).
Egzamino trukmé — 2 val.




13 paskaitos tikslas

« Placiau susipazinti su kdrybine uzduotimi ir naudinga
medziaga 3D modelio klrimui:
 reikalavimai ir vertinimas,
« parametrinés kreivés ir pavirsiali,
« add.py modulio (v1.2) apzvalga,
« 3D modelio jkélimas ir viesinimas sketchfab.com
svetaingje.

SVARBU! Siai uzduodiai atlikti turime 2 savaites.

FET I e



http://www.sketchfab.com/

3D modelio kurimas

UZDUOTIS:
e Sukurti 3D modelj naudojant tik pirminj programos teksts.
* Modelio failo formatas — ,OFF" arba ,OBJ".

REIKALAVIMAL

« 3D modelis turi bati sudarytas bent iS 10000 daugiakampiu.

« 3D modelis turi turéti bent 3 skirtingas spalvas.

« Sukurtame algoritme privalo bati panaudotas For arba While ciklas.

« Sukurtame algoritme privalo bati bent 1 parametras, nuo kurio
priklausyty 3D modelio forma.

* Negalima naudoti 3D modeliavimui skirty programy.
* Modelj galima kurti indivualiai arba komandoje dviese.



https://www.raštija.lt/?act=search&word=http%253A%252F%252Fwww.lexinfo.net%252Flmf%2523ai%25C5%25A1kinamasis-norminis-kompiuterijos-%25C5%25BEodynas%252Fpirminis-programos-tekstas-age0g32ha8b6ac18b85a2a5c9-lexicalentry
https://www.raštija.lt/?act=search&word=http%253A%252F%252Fwww.lexinfo.net%252Flmf%2523ai%25C5%25A1kinamasis-norminis-kompiuterijos-%25C5%25BEodynas%252Fformatas-0-37c5504b555fbh461fh49a8fe-lexicalentry
http://shape.cs.princeton.edu/benchmark/documentation/off_format.html
https://en.wikipedia.org/wiki/Wavefront_.obj_file

Vertinimo strategija

« Jel sukurtas 3D modelis tenkins reikalavimus, uz j|
bus skirta po 1 balg kiekvienam Sio modelio
autoriui (atsiskaitymas pratyby metu). Taip pat bus
suteikta galimybé dalyvauti graziausio 3D modelio
konkurse.

« Sukurty 3D modeliy pristatymas, graziausio
modelio rinkimas — geguzés 27 d. (per teorijos
paskaitg).

« Jasy paciy isrinkti 5 geriausi modelial atskirai bus
jvertinti 0,25 premija. Jei keli autorial, premija
dalinama lygiomis dalimis.
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Naudosime sj Dekarto koordinaciy
asiy isdestyma

YA

> Y

Pagal susitarimg X asis visada zymima raudona spalva,
Y asis — zalia ir Z aSis — mélyna spalva.




Skaitmeniniy modeliy formatai

*.ply, *.stl, *.Obj, *.gobj, *.Off, *.ptx, *.vmi, *.bre, *.dae,

* ctm, *.pts, *.apts, *.XyZ, * pcl, *.gts, *.pdb, *.tri, *.asc,
- *.x3d, *.x3dv, *.wrl, *.bw.

File Edit Format View Help

1— (8 virSunes, 6 sienos)

virsuniy koordinatés

—

0 0 205

255 127 36 .
110 139 61 keturkampiy
139 10 80 RGB spalvos
255 185 15

205 140 149

OFEFORNOFEFFRFOOFEFFEFOOO
MNMunseSwHHOoOHOHOHFOO

[o R AT N N Y]
RSNV W e NN

R
keturkampiy virstinés
(taSky numeriai pradedant nuo 0)

— (R RARERREREERFOCOO®m

daugiakampiy kampy skaicius
(keturkampiai, nes 4)




Vidineé ir isorineé siena

|Soriné keturkampio siena Vidiné keturkampio siena

3 2 3 2

40123 43210

2velgiantj 3D modelj is iSorés, virsuniy indeksus reikia iSdéstyti pries laikrodzio rodykle.
Zvelgiant | 3D modelj iS vidaus, virSaniy indeksus reikia iSdéstyti pagal laikrodzio rodykle.




Parametrines kreives sgvoka

» 2D parametrinés kreives uzrasymas:
X = X(1),

y = y(b).
» 3D parametrinés kreives uzrasymas:
X = X(1),
y = y(1),
Z = 2(1).

t — parametras, priklausantis intervalui [t .., t._.].

e




Parametriniy kreiviy pavyzdziai

Geogebra:
Curve(t cos(t), t sin(t), t, 0, 20)




Parametriniy kreiviy pavyzdziai

X = cos(t),
y=1t/5,

Z = sin(t),

t €[-20, 20].

Geogebra:
Curve(cos(t), t/ 5, sin(t), t, -20, 20)
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Parametriniai pavirsiai

« Parametrinio pavirSiaus uzrasymas:

X = x(u,v),
y =y(u,v),
Z =2z(u,v).

u — parametras, priklausantis intervalui [U ., Uay],
v — parametras, priklausantis intervalui [V i\, Vinaxl-




BEB/BBB'BBEEBEBEEBBEREBEEBEBREBWE

Parametrinis sferos
pavirsius:
X=r*cos(u)*sin(v),
y=r*cos(v),
z=r*sin(u)*sin(v),
ugo, 2m), vgo, m).

Geogebra (r=1):
Surface(cos(u) sin(v), cos(v),
sin(u) sin(v), u, 0, 21, v, 0, )

Sfera
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Cilindras

Parametrinis

cilindro pavirsius:

X=r*cos(u),

y=V,
z=r*sin(u),

u€l0,2m),velhy,h,).

Geogebra (r=1, h,=-1, h,=1):
Surface(cos(u), v, sin(u), u, O,
2m, v, -1, 1)
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Toras

Parametrinis toro pavirsius:
Xx=(a+b*cos(u))*cos(v),
y=b*sin(u),
z=(a+b*cos(u))*sin(v),
uego, 2m), veo, 2m).

Geogebra (a=5, b=2):
Surface((5 + 2cos(u)) cos(v),
2sin(u), (5 + 2cos(u)) sin(v),
u, 0, 2, v, 0, 21m)
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python modulis add.py

QA

Modulis pritaikytas kurti 3D skaitmeninius modelius
OFF formatu.

Bltina Python 3 versija!
Modelio kirimas vyksta konstravimo principu:

g-




1)

add.py galite rasti

1) https://web.vu.lt/mii/m.sabaliauskas/

2) MS Teams ADS grupegje

PASKAITU SKAIDRES:

1 paskaitos skaidres (2025-02-04)
2 paskaitos skaidres (2025-02-11)
3 paskaitos skaidres (2025-02-18)
4 paskaitos skaidres (2025-02-25)
5 paskaitos skaidrés (2025-03-04)
6 paskaitos skaidres (2025-03-18)
7 paskaitos skaidres (2025-03-25)
8 paskaitos skaidrés (2025-04-01)
9 paskaitos skaidres (2025-04-08)
10 paskaitos skaidrés (2025-04-15)
11 paskaitos skaidrés (2025-04-29)

12 paskaitos skaidrés (2025-05-06) (+priedas)

General Posts Files v

2)

T Upload ~ & Editingridview &

Documents > General &3

]

Name ~

Dalyko aprasas

Egzamino klausimy pavyzdZiai

Nl
. Karybiné uzduotis

[y

Literatara

Paskaity skaidrés

Pratybos

Recordings

isi2.png

UZduodiy rezervacija.txt

Share & Copy link

Modified ~

February 4

February 4

About a minute ago

February 4

February 4

February 4

February 4

February 4

February 4

13 paskaitos skaidres (2024-04-30) (failai: add.py 1.2b versija, letters.zip, numbers.zip, examples.7z)

‘% Sync 21 Add shortcut to OneDrive

Modified By ~

Martynas Sabaliauskas

Martynas Sabaliauskas

Martynas Sabaliauskas

Martynas Sabaliauskas

Martynas Sabaliauskas

Martynas Sabaliauskas

SharePoint App

Martynas Sabaliauskas

Martynas Sabaliauskas

+ Add column



https://web.vu.lt/mii/m.sabaliauskas/

add.py testavimas

examples.py failas kartu su add.py
tame pacCiame kataloge:

add

.examplel()
: Exampief ( } Marne B Type Size
Lexamplies

p ( } & examplel OFF File 12 KE
. EXamp led ( } \ & example2 OFF File 970 KB
.example5() & example3 OFF File 2732 KB
. Exanﬂlplee() & exampled OFF File 2109 KB

& examples OFF File 4723 KE

.example?

p ( ) & exampled OFF File T21 KB
.example8() & exampleT OFF File 3 465 KB

& exampled OFF File 354 KB




=3
%
=
=
3=
=
<

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 - detail

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
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Modulio add.py 1.2 versija

def axes(C): # adds 3D axes to default layer, C - center

def layer(): # returns 3D mesh from default layer and deletes default layer

def mesh(M): # adds 3D mesh to default layer, M — selected layer

def center(M): # returns 3D center from selected layer M

def rotateX(M,angle,P): # rotates selected layer M around X-axis,
angle — rotation angle, P — point of rotation center

def rotateY(M,angle,P): # rotates selected layer M around Y-axis

def rotateZ(M,angle,P): # rotates selected layer M around Z-axis

def move(M,V): # moves selected layer M according to vector V

def zoom(M,s): # zooms selected layer M by scale s

def merge(M): # merges selected layers M=[M[0],M[1], ...]

def load(mesh): # loads mesh from off file

def color(M,RGB): # sets RGB color to layer M




def cube(c, e, RGB)

def cube(c,e,RGB):
vertices, faces
F=[[0,4,5,1],[9,1,3,2],[9,2,6,41,[1,5,7,31,[2,3,7.,61,[4,6,7,5]]
\' [[e,0,0],[©,0,e],[0,e,0],[9,e,e],[e,0,0],[e,9,e],[e,e,@],[e,e,e]]
i range (0,6):
faces ['4 '+str(F[i][@]+1len(vertices))+' ‘'+str(F[i][1]+len(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[l]+V[j][1]-e/2)
‘+str(c[2]+V[j][2]-e/2)]

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

cube.py generuoja cube.off fail3:

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 fail3g:

add
add.cube2([1,0,0],1 ,,+_,[;ZZ,*,Z])
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 reikSme,
max_V — 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 - utu

z v

([x, ¥, z])

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,9,2"math.pi
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([&,ﬁ.?z,ﬁ],ﬁ.3,5,[%55,;55,3])

.sphere([0,0,0],0.5,5,[90,153,5
sphere([9,-1,0],0.7,7,[255,0,60

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 —"'——J'

pusiau atviras cilindras \

add

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

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

A — klgio pagrindo centras,

B — kdigio virsune,

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

RGB - kugio spalva.

add
add.cone([90,-0.5,0],[0,0.5,0],0.5,20,[255,0,0])

add.cone2([90,-0.5,1],[9,0.5,1],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],[9,0,1]],[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([e,0,0],1, [0,
add.off('pyramid.off")




def rectangle3D(c,e,RGB)

c — centro 3D koordinates,
e — staCiakampio gretasienio briauny ilgiy seka
(atitinkamai X, Y ir Z aSiy atzvilgiu),

RGB - staCiakampio gretasienio spalva.

add

add.rectangle3D([0,0,0],[1,2,3],[©,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, yI)
add.spin3D([®,0,0],[-1,1,3],curve,9, math.pi/2,506,50,[9, ,01])
add.off("'sukinys.off")

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




add.py 1.2 versija

/ -vers g Layer 4
Default /
layer \ Layer 1 l

Layer 3

Layer 2 —> | Default
/ layer
Off file ~— /

Off file
Sluoksniuose galimi 3D modelio sukimail, apjungimai,

perstiimimai, mastelio keitimas, spalvy keitimas ir t. t.

e



def axes(C):

Yi

C — koordinaciy centras,

axes(C) prideda pagalbines 3D
koordinates.

m

add
axes([0,0,0])
.cube([1,2,2]1,1,[255,0,255])
cube2([3,3,1],1.5,0.3,[0,255,255])

sphere([2,-1,2],1.2,10,[255,255,0])
.off("outputd.off")




e

1.2 modulio off.py funkcijos, grazinancios
rezultata sluoksniuose (1)

def layer(): # grgzinamas pagrindinio sluoksnio 3D modelis ir iStrinamas iS
pagrindinio sluoksnio.

def center(M): # gragzinamos pasirinkto 3D modelio M centro koordinatés.
def move(M,V): # grgzinamas pastumtas 3D modelis M vektoriumi V.

def zoom(M,s): # grgzinamas pakeisto dydzio 3D modelis M masteliu s.
def merge([M[0],M[1], ...]): # sujungiami keli 3D modeliai j viena.

def load(mesh): # grgzinamas 3D modelis iS OFF failo.

def color(M,RGB): # 3D modelis M perdazomas spalva RGB=[R,G,B].

|Simtis:
def mesh(M): # 3D modelis M pridedamas prie pagrindinio sluoksnio.

l



1.2 modulio off.py funkcijos, grazinancios
rezultatg sluoksniuose (2)

def rotateX(M,angle,P): # grgZzinamas pasuktas 3D modelis M apie X
as], angle — posukio kampas, P — postkio atskaitos taskas

def rotateY(M,angle,P): # analogiskas pasukimas apie Y asj
def rotateZ(M,angle,P): # analogiskas pasukimas apie Z asj

rotateY() _5

rotateZ()

T e
=<
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1.2a modulio off.py funkcijos

def stretch(M,s): # funkcija labai panasi j zoom(M,s), tik Cia s
parametras turi 3 reikSmes s=[a,b,c], pagal kurias atitinkamai
keiClamas mastelis X, Y ir Z asiy kryptimis.

def curve(P,min_t,max_t,grid_t,k,r,RGB,isConnected):
pagrindiniame sluoksnyje funkcija grgzina parametrine kreive, kur
P=P(t) — parametrinés kreives lygtis, t € [min_t, max_{],

grid_t — parametrinés kreives detalumas t parametro atzvilgiu,

k — parametrine kreive sudaranciy apskritimy detalumas,

r — parametrine kreive sudaranciy apskritimy spindulys (gali bati ir
Kintantis spindulys r=r(t), RGB — parametrinés kreivés spalva,

IsConnected — parametrui priskiriamos reikSmeés true arba false
atitinkamai jei kreivés galai sutampa ir jei nesutampa.




stretch(M,s) funkcija

add
add.cube([9,0,0],5,[9, 255
add.off('kubas.off")

,®])|:i>

add

math
cube([0,0,0],5,[90,255,0])
add.layer()

add.rotateX(K,math.pi/4,[0,0,0])
add.stretch(K,[1,2,1])

mesh(K)

off('kubas.off")




curve(P,min_t,max_t,grid_t,k,r,RGB,isConnected) funkcija

al
bl
sl
vl
a2
b2
s2 -
v2 -
def P(t):
X = al*math.cos(sl1*t) math.sin(vl*t)+bl*math.sin(s1t)*math.cos(vl‘t)
a2*math.cos(s2"t)*math.sin(v2*t)+b2*math.sin(s2"t) *math.cos(v2*t)
y = 5*math.sin(t)
z al*math.sin(s1*t)*math.sin(v1*t)+bl*math.cos(s1*t) math.cos(vl*t)
a2*math.sin(s2*t)*math.sin(v2*t)+b2*math.cos(s2"t) “math.cos(v2*t)
[x,y,2]
add.curve(P,9,10*math.pi,3000,20,0.25,[255,255,255],True)
add.off('kreivel.off')




Pavyzdziai (1)

\f

add
math
add.cube([2,0,0],1,[255,0,255])
add.cube([3,0,0],1,[0,255,255])
L add.layer()
add.axes([90,0,0])
i range(10):
M = add.rotatez(L,i*math.pi/6,[0,0,0])
add.mesh(M)
add.off( "pasukimas.off")




Pavyzdziai (2)

random
add.cube2([3.2,2.5,0.5],1.2,0.3,[255,0,0])
M1 = add.layer()
M2 = add.load("letters/F.off")
M2 = add.rotateY(M2,math.pi/16,add.center(M2))
M3 = add.load("numbers/1l.off")
M3 - add.rotateY(M3, math.pi/10,add.center(M3))
M3 = add.move(M3,[3.6,0,0])
M3 = add.zoom(M3,0.8)
M = add.merge([M1,M2,M3])
i range(100):

M = add.color(M, [random.randint(@,1)*255,random.randint(@,1)*255,random.randint(e,1)*255])

add.mesh(add.move(M, [40*random.random(),40*random.random(),40*random.random()]))
add.off('failase@.off")




3D modelio viesinimas

https://sketchfab.com svetaineje
 Naudojant MeshLab programg 3D model] reikia
konvertuoti is OFF formato j OBJ formata:
1) File — Export Mesh As...
|

2) Pasirinkti *.obj formata:
P | |
File name: |Example?.nbj | I Save I
Aliaz Wavefront Object ( *.obj) - Cancel
*stl *.0bj *...f *.dae *.cim *.xyz *.json *.u3d =idtf = x3d) =«

Files of type:
All known formats ( *.3ds *.ply

30-5tudio File Format { *.3ds)
Stanford Polygon File Format { *.ply)
* st

] 3 I
Object File Format { *.off)
VRML File Format { =.wrl)
DXF File Format { *.dxf)
Collada File Format { *.dae)

OpenCTM compressed format { *.ctm)

3) ISsaugojus bus gauti 2 failal: *.obj ir *.mtl.
4) Abu Siuos fallus reikia jtraukti j 7z archyva.
5) Archyva jkeltij sketchfab sistema, susikirus nemokamag

paskyra.



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

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

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

!

© Sketchfab EXPLORE store B2, communiTy Q_ search

tttttt

Public edit

oooooooo

IBRBB'EBBBEBEB W


https://sketchfab.com/

Jeigu jau nieko neiseina...

Gal padéty kalbos robotas, jo paprasSius sukurti 3D modelj off formatu
nurodzius reikalavimus ir idéjg tarkime Maironio , Traky pilj":

Taip pat idéjy galima ,pasisemti“ iS buvusiy ADS studenty:
https://web.vu.lt/mii/m.sabaliauskas/studentu-darbai/



https://web.vu.lt/mii/m.sabaliauskas/studentu-darbai/

AcCil uz demes,j.

I U U Uk
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