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In the field of 3D modeling, it is often necessary to modify the internal
structure of a 3D model without changing its physical characteristics, such as
volume or surface area. This can be a challenging task, especially when dealing
with complex geometries and meshes. However, with the use of program methods
and algorithms, it is possible to achieve such modifications with relative ease.

OpHi€ro 3 MOMUPEHUX TEXHIK, sIKI BAKOPUCTOBYIOTHCS B 1IbOMY METO/, €
napaMeTpU4YHE MOJICIIOBAHHS. Y TMapaMETPUYHOMY MOJICIIOBaHHI T€OMETpis
MOJIeNIl BU3HAYAE€TbCA HA0OpPOM TMapameTpiB, sSKI MOXXHA 3MIHIOBaTH s
JOCSTHEHHS Oa)kaHOro pe3yibTaTy. Hampukiaa, mapaMeTpudHa MOJCIb
aBTOMOOUIS MOXE€ MaTH TakKl IapaMeTpu, SK JOBXHHA, IIUPUHA 1 BUCOTA
aBTOMOO1ISA, po3Mip KoJiic 1 po3ramryBaHHs (ap. 3MIHIOIOUM IIi TapaMeTpH,
mporpaMa MO’KE€ CTBOPIOBAaTH BapiaHTH Mojeiai 0e3 3MiHM 11 (I3UYHUX
XapaKTePUCTUK.

[Mpuknan peamizaiii B Python nns 3miaM BHYTpimHBOI CTpyKTypu 3D-
MOJZIeNll 3 TBEPAOro TuUIa Ha CTPYKTYpPY 3 MaJeHbKMMHU cdepamMu BCEpeIuHi
HaBEJECHO Ha PUCYHKY 1.

VY mit peanizanii Mu crodatky Bu3Hadaemo (yHKI[IIO create sphere, sika
cTtBoptoe HoBHil 00’ekT chepu B Blender. Ilorim mMu Bu3Hadaemo (QyHKIIIIO
fill with spheres, sika BUKOHYy€ iTeparlito MO BCIX BEpIIMHAX Y CITII Ta J0Ja€
chepu B iXHIX MicIIX 3a gomomororo (¢yHkiii create sphere. Hapemri, mu
BU3HayaeMo ¢yHKIito change internal structure to spheres, sika oGumciioe
pPO3MIp KOKHOI chepr Ha OCHOB1 00’eMy CITKM Ta OaxkaHOI HIUIBHOCTI chepH, a
MOTIM BHKJIMKAE create spheres mesh.

OynkI1is create spheres mesh BUKOPHCTOBYE BUXIIHY CITKY Ta IILIBHICTD
chepu, a TOTIM BHKJIMKae generate spheres 1uisi CTBOPEHHS CHHCKY BEPIIUH
chepu. IloTiM BiH CTBOpIOE HOBHH ciT4acTHil O0’€KT 1 JIOJA€ 10 HBOTO IIi
BEPIIMHU Pa30M 13 HOBHMH TPaHSIMH, 3T€HEPOBAHUMHU HA OCHOBI OJHM3BKOCTI
chep. Lle reHepye ciTKy 31 CTPyKTypOIO, SIKa Harajye OpUTiHAIBHY CiTKY, ajie 3
MOPUCTOIO BHYTPIIIHBOIO CTPYKTYPOIO, CTBOPEHOIO TOAAaHUMU chepamu.

VY dynkii create_spheres mesh Mu crodatky reHepyemMo BepiinHY chepu
3a joroMoror ¢GyHKIii generate spheres. IlotiMm My cTBOproeEMO HOBHUI 00’ €KT
CITKM Ta BCTAHOBIIIOEMO MOT0 BEPIIMHU Ha 3reHepoBaHi BepinHu chepu. dami
MU CTBOPIOEMO CIMCOK HOBHUX I'paHEl, NEPEBIPAIOYN OJIMU3BKICTh KOMXKHOT Mapu
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python () Copy code

import bpy

import bmesh

from mathutils import Vector

# Create a new sphere object in Blender
def eate_sphere(radius, location):

bpy.ops.mesh.primitive_uv_sphere_add(size=radius, location=location)

# Iterate through all vertices in the mesh and add spheres at their locatior
def f itl eres(mesh, sphere_radius):

bm = bmesh.new()

bm. from_mesh(mesh)

for vert in bm.verts:
create_sphere(sphere_radius, vert.co)

bm.to_mesh(mesh)

bm.freeQ)
# Convert the internal structure of the mesh from a solid to a structure wit
def cs(mesh, sphere_radius):
# Calculate the size of each sphere t i on th esh's volume and the ¢
sphere_density = @.1 # Number of spheres per cubic unit

mesh_volume = mesh.volume
sphere_volume = 4/ * | * sphere_radius **
sphere_size = ((sphere_volume * sphere_density) / mesh_volume) ** (1/3)

# Fill the mesh with spheres

fill_with_spheres(mesh, sphere_size)

Pucynok 1 — Peanizartis 3MiHu reoMeTpii

cdep i J0Jar09M HOBY TPaHb, SIKIIIO BOHHU JOCHUTH O0JM3bK0. OCTaHHIM KPOKOM MU
BCTAHOBJIIOEMO TpaHi HOBOi CITKM B 1€ CHHCOK 1 MOBEpTaEMoO ioro. 3a
JIOTIOMOTOI0 TaKOTO IMiJIX0y MU MOXEMO MOAU(IKYBAaTH BHYTPIIIHIO CTPYKTYPY
3D-momeneit ISl MUPOKOTO CHEKTPY 3aCTOCYBaHb, BKIIOYAFOYH CTBOPCHHS
MOPHUCTUX CTPYKTYp a00 3MiHY BHYTPIIIHBOI CTPYKTYPH O10JIOTTIHUX MOJICIICH.
Meton, SKuii MU TIPEJICTABWIIN, € TIPOCTHM, ajie €PEKTUBHUM CIIOCOOOM JOCATTH
[IUX 3MiH, 30epiraroun ¢pi3udHi Xapakrepuctuku BuxinHoi 3D-moznemni. Leit meton
MO)KHA peali3yBaTH B PI3HUX MOBaX MporpamyBaHHs, Takux sk C++ i Python, i
MOXHA aJanTyBaTH JJIS PI3HUX BHUIMAJAKIB BHKOPUCTaHHS. BukopucToByrOuM
MporpaMHi METOAM Ta AITOPUTMHU, MU MOXKeMO e(deKTUBHO 3MiHtoBaTH 3D-
MOJIel Ta JocsaraTh OakaHWUX pe3ynbTaTiB 0e3 MKOoAW I iXHIX (DI3MUYHHUX
XapaKTePUCTUK.
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