
Ëàáîðàòîðíàÿ � 4

¾Òðèàíãóëÿöèÿ öèëèíäðè÷åñêîé ïîâåðõíîñòè¿

Ðàññìîòðèì ïîâåðõíîñòü S, çàäàííóþ óðàâíåíèÿìè

8<
:

x = �(�) cos �
y = �(�) sin �
z = h;

ãäå � 2 [0; 2�], h 2 [0; H], H > 0 è �(�) � 2�-ïåðèîäè÷åñêàÿ ôóíêöèÿ. Ïîñòðîèì òðèàíãó-

ëÿöèþ äàííîé ïîâåðõíîñòè. Äëÿ ýòîãî çàôèêñèðóåì íàòóðàëüíûå ÷èñëà n è m. Ðàçîáüåì

îòðåçîê [0; 2�] íà n îòðåçêîâ òî÷êàìè �i = i2�=n, i = 0; :::; n, à îòðåçîê [0; H] òî÷êàìè
hj = jH=m, j = 0; :::m. Íà ïîâåðõíîñòè S ýòèì çíà÷åíèÿì ïàðàìåòðîâ � è h ñîîòâåòñòâóåò

íàáîð òî÷åê fPij = (xi; yi; zj)g, ãäå

xi = �(�i) cos �i; yi = �(�i) sin �i; zj = hj:

Îòìåòèì, ÷òî â äàííîì íàáîðå òî÷åê ìîæíî èñêëþ÷èòü òî÷êè, ñîîòâåòñòâóþùèå çíà÷åíèþ

èíäåêñà i = n, òàê êàê îíè ñîâïàäóò ñ òî÷êàìè äëÿ èíäåêñà i = 0. Äëÿ i = 0; :::; n � 2
ðàññìîòðèì òðåóãîëüíèêè

�PijPi+1;jPi;j+1; �Pi;j+1Pi+1;jPi+1;j+1:

Ïîñëåäíèé ñòîëáåö òðåóãîëüíèêîâ äîëæåí ñîåäèíèòüñÿ ñ ïåðâûì ñòîëáîì. Ïîýòîìó, äëÿ

i = n� 1 ïîëó÷èì òðåóãîëüíèêè

�PijP0;jPi;j+1; �Pi;j+1P0;jP0;j+1:

Èòàê, îáùåå êîëè÷åñòâî òî÷åê òðèàíãóëÿöèè ðàâíî p = n(m + 1), à îáùåå êîëè÷åñòâî

òðåóãîëüíèêîâ ðàâíî N = 2nm. Ñïëîøíàÿ íóìåðàöèÿ òî÷åê îñóùåñòâëÿåòñÿ ïî ôîðìóëå

Numb_point(i; j) = (m+ 1)i+ j; i = 0; :::n� 1; j = 0; :::;m:

Òàê êàê îñóùåñòâëÿåòñÿ òðèàíãóëÿöèÿ ïîâåðõíîñòè, òî äëÿ ñîõðàíåíèÿ åå â ôàéë

ôîðìàòà STL íóæíî ñîîòâåòñòâóþùèå èçìåíåíèÿ âíåñòè â ôóíêöèþ savetostl(). Íîâóþ

ôóíêöèþ îáîçíà÷èì surfacesavetostl:

int surfacesavetostl(double X[p], double Y[p], double Z[p], int T[N][3],

int, int);

int surfacesavetostl(double X[p], double Y[p], double Z[p], int T[N][3],

int p, int N)

{

int k=0, ia, ib, ic;

double v, x1, y1, z1, x2, y2, z2, nx, ny, nz;
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fstream TRstl;

remove("triangulation.stl");

TRstl.open("triangulation.stl",ios::out|ios::app);

TRstl << "solid <Triangulation>\n";

for(k=0;k<N;k++)

{

ia=T[k][0];

ib=T[k][1];

ic=T[k][2];

x1=X[ib]-X[ia];

y1=Y[ib]-Y[ia];

z1=Z[ib]-Z[ia];

x2=X[ic]-X[ia];

y2=Y[ic]-Y[ia];

z2=Z[ic]-Z[ia];

nx=(y1*z2-y2*z1);

ny=(z1*x2-x1*z2);

nz=(x1*y2-x2*y1);

v=sqrt(nx*nx+ny*ny+nz*nz);

nx=nx/v;

ny=ny/v;

nz=nz/v;

TRstl << "facet normal "<< nx <<" "<< ny <<" "<< nz <<"\n";

TRstl <<"outer loop\n";

TRstl <<"vertex ";

TRstl << X[ia] <<" "<< Y[ia] <<" "<< Z[ia] <<"\n";

TRstl << "vertex ";

TRstl << X[ib] <<" "<< Y[ib] <<" "<< Z[ib] <<"\n";

TRstl << "vertex ";

TRstl << X[ic] <<" "<< Y[ic] <<" "<< Z[ic] <<"\n";

TRstl << "endloop\n";

TRstl << "endfacet\n";

}

TRstl <<"endsolid";

TRstl.close();

return 0;

}
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Çàäàíèå. Íàïèñàòü ïðîãðàììó, êîòîðàÿ âû÷èñëÿåò òðèàíãóëÿöèþ öèëèíäðè÷åñêîé ïî-

âåðõíîñòè è ñîõðàíÿåò åå â ìàññèâû X[p]; Y [p]; Z[p] è T [N ][3]. Âûïîëíèòü ñîõðàíåíèå òðè-
àíãóëÿöèè â ôàéë ôîðìàòà STL è ñ ïîìîùüþ ðåñóðñà https://www.viewstl.com/classic/

âèçóàëüíî ïðîâåðèòü ïðàâèëüíîñòü ðàñ÷åòîâ. Â êà÷åñòâå ïðèìåðà ìîæíî ðàññìîòðåòü êðó-

ãîâîé öèëèíäð �(�) � R > 0, R � ðàäèóñ öèëèíäðà.

3


