fnapoaMHaMmKa CrnaXeHHbIX YacTul, Ha
BUAEOKapTax



SIBERNETIC.oRG

a software platform aimed at simulation of
invertebrates biomechanics, based on
incompressible smoothed particle
hydrodynamics (PCISPH)
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Buabl crnaxmBarowmx GyHKLMM
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O6Lwuin BUA NporpaMmmel

struct fluid_particle {

vec3 r, velocity, force; // KoopauHaTa, CKOpPOCTb, cuna
float rho, p; // TNNOTHOCTb, [AaBfeHue

b

std::vector<fluid_particle> particles;

initial(particles); // 3anonHaem MaccuB YacTuLAMU

while (...) {
density_pressure(particles); // Bbluucnsem
forces(particles); // Bbluncnsem
advance(particles); // o6HoBnAEM

}

NNOTHOCTb W AaBJ/ieHne
Cunnbl
CKOPOCTb M KOOpPAWHATY
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}

[TNOTHOCTL U AaBneHune

void density_pressure(..

)L
for (int i=0; i<nparticles; ++i) {
float sum = 0;
for (int j=0;

0; j<nparticles; ++j) {
vecd r_ij =

= sqrt(pow2(particles[i].r - particles[j].r))
if (r < h) {

sum += mxCONST_1*pow3(pow2(h) - pow2(r_ij))
}
}

particles[i].rho
particles[i].p

= sum;

CONST_2=(particles[i].rho - RHO_0);
}
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ﬂaBﬂeHMﬂlﬂrpaBMTaMMﬂ

void forces(...) {
for (int i=0; i<nparticles; ++i) {
vec3 pressure_force = 0;
for (int j=0; j<nparticles; ++j) {
if (i == j) { continue; }
const auto& p_i = particles[i], p_j = particles[j];
vec3 r = sqrt(pow2(p_i.r - p_j.r));
if (r < h) {
pressure_force += -normal(r)*m*(p_i.p - p_j.p)/(2*p_j.rho)
* CONST_3 * pow2(h-r);
}

}
vec3 gravity_force
particles[i].force

G * particles[i].rho;
pressure_force + gravity_force;
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YckopeHune, CKOpoCTb, KoopanHaTa

void advance(...) {
for (int i=0; i<nparticles; ++i) {

auto& p = particles[i];
// 06HOBNsieM CKOPOCTb W KOOPAWHATY
auto acceleration = dt*p.force/p.rho;
p.velocity += acceleration;
p.r += dtxp.velocity;
// o6pab6aTbiBaemM rpaHuLpl
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CopTmpoBaHHaA ceTka
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[TNOTHOCTb 1 AaBneHue (ceTka)

for (int i=0; i<nparticles; ++i) {
int2 cell = floor(particles[il.r / (2%h));
for (int i=-1; i<=1; ++i) {
for (int j=-1; j<=1; ++j) {
int2 neighbour = cell + int2(i, j);
int offset = cell_offsets[neighbour]; // maccus C
if (offset == Oxffffffff) { continue; }
for (; offset < nparticles; ++offset) {
int j = particle_indices[offset]; // maccus B
if (cell_indices[j] != neighbour) { break; } // maccus A
auto§& p_j = particles[j];

_—
P}
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BoiBOAbI

» OnTUmMU3aLUMK 13 33434 N Ten NoAxXoAaT ANs CrNaXeHHbIX YacTuL.

> 3aKOHbl COXPaHEHWS BbIMOHAOTCS, HO BbIGOP CraaxmBatoLLero aagpa W
He dopmMann3oBaH.

» /1N CO34aHNS rNaAKON MOBEPXHOCTU XMUAKOCTU HY>XKEH OTAENbHbIN
anropuTMm.
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