SOLID GRAPHICS
TOOLBOX

Popis funkci

Petr Hora, Olga Cervena

2004



Petr Hora
Olga Cervena

SOLID GRAPHICS TOOLBOX



Obsah

Uzivatelska cast 5
Tvorba sol-objekttt . . . . . . . . L )
Modifikace sol-objektti . . . . . . ... 7
Zobrazeni sol-objektt . . . . . ... 7
Obsah toolboxu . . . . . . . . . e e 8

Referencni c¢ast 9
sol_circle . . . . . L e e e e e e e e e e 10
sol_combine . . . . . . .. L e e e 11
SOLLCONUS . . . o e e e e e e e e e e e e e e e 12
sol_.cuboid . . . . . . L e e e 13
solcylinder . . . . . . . L L 14
solellipsoid . . . . . . L oL 15
sol_patch2obj . . . . . . L 16
sol.polyhedra . . . . . . . . L L 17
sol.rectangle . . . . . . .. e e e 18
solrender . . . ... oLl 19
SOLTING . . . . e e e e 20
SOLTINEGEXt . . . . o o o e e e e e e e e e 21
solrotate . . . . .. L e e e e e e e e e 22
solrotateX . . . ... e 23
sol_rotateY . . . .. L e e e e e e e 24
solrotateZ . . . . ... e e 25
sol_scale . . . . L e e e e e e 26
soliset . ... e 27
sol.sphere . . . . . . L L 28
sol_spiral . . . . . . e e e e e e e e e 29
sol_surface20bj . . . . . oL oL 30
sol_translate . . . . . . .. L L e 31



Vypis programu 32

sol_circle.m . . . . . L L e e e e e e e e e e 33
sol.combine.m . . . . . ... e e e e 34
SOLLCONUS.M . . . . . o o o e e e e e e e e e e e e e e e e 35
sol_ cuboid.m . . . . .. L e e e e 38
sol cylinder.m . . . . . . . ... e e 40
sol_ellipsoid.m . . . . . . . . e e e e e e 43
sol_ patch2obj.m . . . . . . . L 45
sol_ polyhedra.m . . . . . . . . . . e 46
sol rectangle.m . . . . ... L oL e 50
solrender.m . . . . ... L L e e e e 51
solring.m . . . ... 53
solringext.m . . . . ..ol oL e 55
solrotate.m . . . . . . . L e e e e e e e 57
sol_rotateX.m . . . . . . L e e e e e e e e e e e 60
solrotateY.m . . . . . .. L e e e e 62
sol_rotateZ.m . . . . . . L e e e e e e e e e e e e 64
solscale.m . . . . . . L L L e e e e e 66
solset.m . . . . L e e e e e e e e e e e e 69
solsphere.m . . . . . oL oL oL e 70
solspiral.m . . . . .o 71
solsurface2obj.m . . . . . . oL L 75
sol_translate.m . . . . . . L L L e e e e e e e e 76



Uzivatelska cast

Solid graphics je toolbox MATLABu, ktery je uren pro snazsi tvorbu a zobrazeni trojroz-
mérnych grafickych objektd. Podnétem pro jeho vytvofeni byla vizualizace vysledkt ziskanych

ze simulaci v molekularni dynamice.

Funkce Solid graphicsu (sol-funkce) lze rozdélit do t¥i skupin. Do prvni z nich lze zafadit
funkce, které generuji objekty v zdkladni poloze a velikosti, tzv. sol-objekty. Druha skupina
funkci objekty slucuje, méni jejich velikost, otaci a posouva do pozadované polohy. Posledni
skupinu tvoii dvé funkce, kterymi je moZné objektum pfifadit dodateéné vlastnosti (napt.:

barvu, prihlednost, ...) a zobrazit je.

Tvorba sol-objekt

Funkce generujici objekty lze rozdélit do nékolika skupin:

e Funkce generujici dvojrozmeérné sol-objekty:
sol_rectangle a sol_circle.
Volbou malé hodnoty vstupniho parametru n lze funkci sol_circle pouzit téz ke gene-

rovani n-thelniku.

i o 4 ¢

e Funkce generujici trojrozmérné sol-objekty:

sol_cuboid, sol_ellipsoid, sol_polyhedra, sol_ring, sol_ringext a sol_sphere.
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e Funkce generujici ”plaste” téles: sol_conus, sol_cylinder a sol_spiral.

e Funkce prevadéjici ”patch” nebo ”surface” grafické objekty MATLABu na sol-objekt:
sol_surface2obj a sol_patch2obj.

Sol-objekt je v MATLABu reprezentovan bunikovym polem struktur. Obsah dané stuktury za-
visi na typu generovaného sol-objektu, viz tabulka. Pokud je sol-objekt modifikovan pfikazem

sol_set, bude struktura obsahovat navic zaznam ’flag’.
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Modifikace sol-objekt

Objekty se generuji v zakladni poloze, tj. se stfedem v pocatku kartézského souradného systému.

Modifikaci jejich polohy a velikosti lze dosdhnout nésledujicimi sol-funkcemi:

e sol_translate,
e sol_rotateX,

e sol_rotateY,

e sol_rotateZ,

e sol_rotate,

e sol_scale,

e sol_combine.

Zobrazeni sol-objektu

Pro dodatec¢nou tpravu sol-objektt Ize pouzit funkci
e sol_set

a scénu na zaver vykreslime funkci

e sol_render.



Obsah toolboxu

Soubor Poznamka

Contents.m

sol_circle.m Generovani kruhu.

sol_rectangle.m Generovani obdélniku.

sol_cuboid.m Generovani kvadru.

sol_ellipsoid.m Generovani elipsoidu.

sol_polyhedra.m Generovani jednoho z péti pravidelnych mnohostént.
sol_ring.m Generovani prstence.

sol_ringext.m Generovani prstence s riiznymi profily.
sol_sphere.m Generovani koule.

sol_conus.m Generovani komolého kuzele.

sol_cylinder.m Generovani vélce.

sol_spiral.m Generovani spiraly.

sol_patch2obj.m Zmeéna grafického objektu MATLABu patch na sol-objekt.
sol_surface2obj.m Zmeéna grafického objektu MATLABu surface na sol-objekt.
sol_combine.m Slucovani sol-objekti.

sol_rotate.m Otéaceni sol-objekti.

sol_rotateX.m Otaceni sol-objekti okolo osy X.
sol_rotateY.m Otéceni sol-objekti okolo osy Y.
sol_rotateZ.m Otaceni sol-objekti okolo osy Z

sol_scale.m Zména velikosti sol-objekt.

sol_translate.m Posunuti sol-objetti.

sol_set.m Nastaveni dodate¢nych vlastnosti sol-objektii.
sol_render.m Zobrazovani sol-objektt.

demo/demol.m Hlava s kloboukem.

demo/demo2.m Prostorovy kiiz.

demo/demo3.m Krychle s pozadim.

demo/demo4.m Vénec.

demo/demo5.m Dvé poloprithledné koule spojené pruzinou.
demo/demo6.m Model bce-krystalu, atomy spojené valcem.
demo/demo7.m Model bce-krystalu, atomy spojené pruzinou.
demo/demo8.m Dvanéctistén (vrcholy koule, hrany pruziny).
demo/demo9.m Animace, koule na pruziné.

demo/demol0.m Vsech pét pravidelnych mnohosténti.
demo/demoll.m Animace, rotace Zemé kolem své osy.
demo/earth_2000.mat | Obréazek Zemé pro demoll.
private/xy_circle.m Funkce fidici kiivky pro sol_ringext.
private/xy_ellipse.m Funkce Fidici kfivky pro sol_ringext.
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sol _circle

Funkce

Syntaxe

Popis

Priklady

Viz téz

Generovani kruhu.

circle=sol_circle
circle=sol_circle(radius)

circle=sol_circle(radius,n)
sol_circle(radius,n) generuje kruh o poloméru radius. Pocet bodi po ob-
vodu kruhu je ddn parametrem n.

sol_circle(radius) pouzije implicitni hodnotu n=20,
sol_circle bez vstupnich hodnot pouzije implicitni hodnoty n=20 a radius=1,

generuje jednotkovy kruh.

sol_circle vraci sol-objekt circle.
sol_circle(2,40)

sol_conus, sol_cuboid, sol_cylinder, sol_ellipsoid, sol_polyhedra,

sol_rectangle, sol_ring, sol_ringext, sol_sphere, sol_spiral.
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sol_combine

Funkce
Syntaxe

Popis

Piiklady

Viz téz

Sluc¢ovani sol-objekta.
objOut=sol_combine(varargin);

sol_combine(varargin) slucuje sol-objekty. Vstupem je seznam sol-objektii.

sol_combine vraci sol-objekt objOut.

cuboidl=sol_cuboid(1,1,7);
cuboid2=so0l_cuboid(7,1,1);

cross=sol_combine (cuboidl,cuboid?) ;

sol_render, sol_rotate, sol_rotateX, sol_rotateY, sol_rotateZ,

sol_scale, sol_set, sol_translate.
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sol_conus

Funkce

Syntaxe

Popis

Priklady

Viz téz

Generovani komolého kuzele.

conus=sol_conus
conus=sol_conus(radiusi)
conus=sol_conus(radiusl,radius?2)
conus=sol_conus(radiusl,radius2,height)

conus=sol_conus(radiusl,radius2,height,n)

sol_conus(radiusl,radius2,height,n) generuje komoly kuzel o polomérech
podstav radiusl, radius2 a vySce height (vysku kuzele lze zadat i pomoci
dvou bodu ve tvaru matice [2x3]: [x1 y1 z1;x2 y2 z2] ). Pocet bodu podél

kruhovych podstav kuzele je dan parametrem n.

sol_conus(radiusl,radius2,height) pouzije implicitni hodnotu n=20.
sol_conus(radiusl,radius2) pouzije implicitni hodnoty n=20 a height=1
sol_conus(radiusl) pouzije implicitni hodnoty n=20, height=1 a radius2=0.
sol_conus bez vstupnich parametrti pouzije implicitni hodnoty n=20, height=1,

radius2=0 a radiusi=1.

sol_conus vraci sol-objekt conus.

conusl=sol_conus(3,2,10,40);
conus2=so0l_conus(3,2,[0 0 0;2 11 5],40);

sol_circle, sol_cuboid, sol_cylinder, sol_ellipsoid, sol_polyhedra,

sol_rectangle, sol_ring, sol_ringext, sol_sphere, sol_spiral.
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sol_cuboid

Funkce Generovani kvadru.

Syntaxe cuboid=sol_cuboid
cuboid=sol_cuboid(1x)

cuboid=sol_cuboid(lx,ly,1z)

Popis sol_cuboid(1x,ly,1z) generuje kvadr o rozmérech 1x, 1y a 1z.
sol_cuboid(1x) generuje krychli o velikosti hrany 1x.

sol_cuboid bez vstupnich parametrd generuje jednotkovou krychli.

sol_cuboid vraci sol-objekt cuboid.

Priklady cuboid=sol_cuboid(2,3,4);
cuboid=sol_cuboid(3);

Viz téz sol_circle, sol_conus, sol_cylinder, sol_ellipsoid, sol_polyhedra,

sol_rectangle, sol_ring, sol_ringext, sol_sphere, sol_spiral.
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sol_cylinder

Funkce Generovani valce.

Syntaxe cylinder=sol_cylinder
cylinder=sol_cylinder (radius)
cylinder=sol_cylinder(radius,height)

cylinder=sol_cylinder(radius,height,n)

Popis sol_cylinder(radius,height,n) generuje valec o poloméru podstavy radius a
vysce height (vysku vélce lze zadat i pomoci dvou bodi ve tvaru matice [2x3] :

[x1 y1 z1;x2 y2 z2]). Pocet bodii podél podstavy valce je dan parametrem n.

sol_cylinder(raduis,height) pouzije implicitni hodnotu n=20.
sol_cylinder(raduis) pouzije implicitni hodnoty n=20 a height=1.
sol_cylinder bez vstupnich parametri pouzije implicitni hodnoty n=20, height=1

a radius=1.

sol_cylinder vraci sol-objekt cylinder.

Piiklady cylinderl=sol_cylinder(2,10,30);
cylinder2=sol_cylinder(2,[0 0 0;12 3 5],30);

Viz téz sol_circle, sol_conus, sol_cuboid, sol_ellipsoid, sol_polyhedra,

sol_rectangle, sol_ring, sol_ringext, sol_sphere, sol_spiral.
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sol_ellipsoid

Funkce

Syntaxe

Popis

Priiklady

Viz téz

Generovani elipsoidu.

ellipsoid=sol_ellipsoid(rx,ry,rz)

ellipsoid=sol_ellipsoid(rx,ry,rz,n)

sol_ellipsoid(rx,ry,rz,n) generuje elipsoid o poloosich rx, ry a rz. Déleni

(pocet poledniki a rovnobézek) elipsoidu je uréeno parametrem n.
sol_ellipsoid(rx,ry,rz) uzije implicitni hodnotu n=20.

sol_ellipsoid vraci sol-objekt ellipsoid.
ellipsoid=sol_ellipsoid(3,4,5,40);

sol_circle, sol_conus, sol_cuboid, sol_cylinder, sol_polyhedra,

sol_rectangle, sol_ring, sol_ringext, sol_sphere, sol_spiral.
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sol_patch2obj

Funkce Zmeéna grafického objektu MATLABu patch na sol-objekt.

Syntaxe objOut=sol_patch2obj(v,f,n);
objOut=sol_patch2obj(v,f,n,origin);

Popis sol_patch2obj(v,f,n,origin) méni graficky objekt MATLABu patch na sol-
objekt.

Neni-li zadédn vstupni parametr origin, pocatek se vypocte jako primeér hod-

not v.

sol_patch2obj vraci sol-objekt objOut.

Priklady [x,y,z,v]=flow;
p=isosurface(x,y,z,v,-3);
h=patch(p);
isonormals(x,y,z,v,h)
n=get (h,’vertexnormals’);
a=sol_patch2obj(p.vertices,p.faces,n);

a{1}

Viz téz sol_surface2obj.
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sol_polyhedra

Funkce

Syntaxe

Popis

Piiklady

Viz téz

Generovani jednoho z péti pravidelnych mnohosténii.

polyhedron=sol_polyhedra(ptype)
[polyhedron,vertices]=sol_polyhedra(ptype)
[polyhedron,vertices,faces]=sol_polyhedra(ptype)
polyhedron=sol_polyhedra(ptype,radius)
[polyhedron,vertices]=sol_polyhedra(ptype,radius)
[polyhedron,vertices,faces]=sol_polyhedra(ptype,radius)

sol_polyhedra(ptype,radius) generuje pravidelny mnohostén uréeny parame-
trem ptype (tetrahedron - ¢tyfstén, hexahedron - Sestistén, octahedron - os-
mistén, dodecahedron - dvanéctistén, icosahedron - dvacetistén) vepsany do

kole o poloméru radius.
sol_polyhedra(ptype) generuje mnohostén vepsany do jednotkové koule.
sol_polyhedra vraci sol-objekt polyhedron, matici vrcholi vertices a matici

stén faces.

d=sol_polyhedra(’dodecahedron’,3);
[h,vertices]=sol_polyhedra(’hexahedron’);
[t,v,f]=sol_polyhedra(’tetrahedron’);

sol_circle, sol_conus, sol_cuboid, sol_cylinder, sol_ellipsoid,

sol_rectangle, sol_ring, sol_ringext, sol_sphere, sol_spiral.
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sol_rectangle

Funkce

Syntaxe

Popis

Piiklady

Viz téz

Generovani obdélniku.

rectangle=sol_rectangle
rectangle=sol_rectangle(1x)
rectangle=sol_rectangle(1lx,ly)

sol_rectangle(lx,ly) generuje obdélnik o velikostech stran 1x a ly.

sol_rectangle(1lx) generuje ¢tverec o strané 1x,

sol_rectangle generuje jednotkovy ¢tverec.

sol_rectangle vraci sol-objekt rectangle.
rectangle=sol_rectangle(2,3);

sol_circle, sol_conus, sol_cuboid, sol_cylinder, sol_ellipsoid,

sol_polyhedra, sol_ring, sol_ringext, sol_sphere, sol_spiral.
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sol_render

Funkce Zobrazovani sol-objekt.

Syntaxe h=sol_render(objIn)
h=sol_render(objIn,mode)

h=sol_render(objIn,mode,options)

Popis sol_render (objIn,mode,options) zobrazuje sol-objekt objIn. Parametr mode
uréuje, zpusob zobrazeni (’solid’ nebo ’wire’). Je-li parametr options ruzny
od nuly, pak se objekt zobrazi v 3D néhledu, osy budou mit stejnd méritka a

nebudou zobrazeny (view(3); axis equal off).

sol_render (objInobjIn,mode) pouzije implicitni hodnotu options=1,

sol_render (objIn) pouzije implicitnich hodnot mode=’so0lid’ a options=1.

sol_render vraci identifikdtory grafickych objekti MATLABu.

Priklady hCyl=sol_render(sol_cylinder(1.5,3),’wire’);
hCube=sol_render(sol_cuboid);
sol_render(sol_spiral(0.2,3,4,4,[30,120]),’s0lid’,0);

Viz téz sol_combine, sol_rotate, sol_rotateX, sol_rotateY, sol_rotateZ, sol_scale,

sol_set, sol_translate.
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sol_ring

Funkce
Syntaxe

Popis

Piiklady

Viz téz

Generovani prstence.
ring=sol_ring(rx,ry,radius, [p ql)

sol_ring(rx,ry,radius, [p ql) generuje prstenec vznikly rotaci elipsy o polo-
osach rx a ry kolem osy lezici v roviné elipsy ve vzdélenosti radius od stfedu
elipsy. Pocet bodt podél fidici elipsy je dan parametrem p a pocet bodd podél

prstence parametrem q.

sol_ring vraci sol-objekt ring.
ring=sol_ring(1,2,8,[40 40]);

sol_circle, sol_conus, sol_cuboid, sol_cylinder, sol_ellipsoid,
sol_polyhedra, sol_rectangle, sol_ringext, sol_sphere, sol_spiral,

matlab\demos\cruller.m.
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sol_ringext

Funkce Generovani prstence s rtiznymi profily.
Syntaxe ringext=sol_ringext(xy, [a b], [radius twist revs], [p ql],varargin)
Popis sol_ringext(xy, [a b], [radius twist revs],[p ql,varargin) generuje prs-

tenec vznikly rotaci fidici kfivky popsané funkci xy kolem osy lezici v roviné fidici
kiivky ve vzdalenosti radius od stredu fidici kiivky, kterd mize rotovat kolem

svého stredu.

Funkce xy musi mit nésledujici tvar: [xt,yt]l=xy(t,P1,P2,...). Parametry
P1,P2... jsou dany varargin. Defini¢ni interval parametru t ¥idici k¥ivky (pa-
rametr funkce xy) lezi v intervalu [a b]. Parametr twist urcuje pocet rotaci
fidici krivky kolem svého stfedu, revs urcuje pocet rotaci fidici krivky kolem
osy prstence. Pocet bodi podél fidici kiivky je dan parametrem p a pocet bodt

podél prstence parametrem q.

sol_ringext vraci sol-objekt ringext.

Priklady t1=sol_ringext(’ellipse’, [0 2*pil,[8 4 1],[80 80],1,2,1,2);
t2=sol_ringext(’circle’, [0 2*pi],[8 4 1],[80 80],1,-2,2);

Viz téz sol_circle, sol_conus, sol_cuboid, sol_cylinder, sol_ellipsoid,
sol_polyhedra, sol_rectangle, sol_ring, sol_sphere, sol_spiral,

matlab\demos\cruller.m.
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sol_rotate

Funkce Otéaceni objektu.

Syntaxe objOut=sol_rotate(objIn,azel,alpha)
objOut=sol_rotate(objIn,azel,alpha,origin)

Popis sol_rotate(objIn,azel,alpha,origin) otaci sol-objekt objIn o thel alpha
(proti sméru otac¢eni hodinovych ruci¢ek) okolo zadaného bodu origin vzhledem
ke smérovému vektoru azel. Smérovy vektor muze byt urcen ve sférickych sou-
fadnicich [theta,phi] nebo v kartézskych souradnicich [x y z]. Theta je thel,
ktery svirda primeét smérového vektoru na plochu xy s kladnou ¢asti osy X. Mé-
feno proti sméru otaceni hodinovych rucicek od kladné ¢asti osy X. Phi je elevace
smérového vektoru od plochy xy. (Viz téz SPH2CART).

Vsechny thly jsou ve stupnich.

sol_rotate(objIn,azel,alpha) pouzije origin=[0 O 0].

sol_rotate vraci sol-objekt objOut.

Priklady a=sol_rotate(sol_cuboid(1,1,2),[45 60],90,[0 0 31);
b=sol_rotate(sol_cylinder(1,2),[1 1 1]1,90);

Viz téz sol_combine, sol_render, sol_rotateX, sol_rotateY, sol_rotateZ, sol_scale,

sol_set, sol_translate.
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sol_rotateX

Funkce

Syntaxe

Popis

Priklady

Viz téz

Otaceni objektu okolo osy X.

objOut=sol_rotateX(objIn,alpha)
objOut=sol_rotateX(objIn,alpha,origin)

sol_rotateX(objIn,alpha,origin) otaci sol-objekt objIn o tihel alpha (proti
sméru otaceni hodinovych rucicek) okolo daného bodu origin a osy X.

Uhel otaceni je ve stupnich.
sol_rotateX(objIn,alpha) pouzije origin=objOut{i}.origin.

sol_rotateX vraci sol-objekt objOut.

a=sol_rotateX(sol_cuboid(1,1,2),60,[0 0 3]);
b=sol_rotateX(sol_cylinder(1,3),90);

sol_combine, sol_render, sol_rotate, sol_rotateY, sol_rotateZ, sol_scale,

sol_set, sol_translate.
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sol_rotateY

Funkce

Syntaxe

Popis

Priklady

Viz téz

Otaceni objektu okolo osy Y.

objOut=sol_rotateY(objIn,alpha)
objOut=sol_rotateY(objIn,alpha,origin)

sol_rotateY(objIn,alpha,origin) otaci sol-objekt objIn o tihel alpha (proti
sméru otaceni hodinovych rucicek) okolo daného bodu origin a osy Y.

Uhel otaceni je ve stupnich.
sol_rotateY(objIn,alpha) pouzije origin=objOut{i}.origin.

sol_rotateY vraci sol-objekt objOut.

a=sol_rotateY(sol_cuboid(1,1,2),60,[0 0 3]);
b=sol_rotateY(sol_cylinder(1,3),90);

sol_combine, sol_render, sol_rotate, sol_rotateX, sol_rotateZ, sol_scale,

sol_set, sol_translate.
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sol_rotateZ

Funkce

Syntaxe

Popis

Priklady

Viz téz

Otaceni objektu okolo osy Z.

objOut=sol_rotateZ(objIn,alpha)
objOut=sol_rotateZ(objIn,alpha,origin)

sol_rotateZ(objIn,alpha,origin) otaci sol-objekt objIn o tihel alpha (proti
sméru otaceni hodinovych rucicek) okolo daného bodu origin a osy Z.

Uhel otaceni je ve stupnich.
sol_rotateZ(objIn,alpha) pouzije origin=objOut{i}.origin.

sol_rotateZ vraci sol-objekt objOut.

a=sol_rotateZ(sol_cuboid(1,1,2),60,[0 0 3]);
b=sol_rotateZ(sol_cylinder(1,3),90);

sol_combine, sol_render, sol_rotate, sol_rotateX, sol_rotateY, sol_scale,

sol_set, sol_translate.
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sol_scale

Funkce Zmeéna velikosti sol-objektu.
Syntaxe objOut=sol_scale(objIn,x)

Popis sol_scale(objIn,x) méni velikost sol-objektu objIn v poméru x vzhledem k pti-

vodni velikosti.

sol_scale vraci sol-objekt objOut.

Priklady triple_cube=sol_scale(sol_cuboid,3);
half_sphere=sol_scale(sol_sphere,0.5);

Viz téz sol_combine, sol_render, sol_rotate, sol_rotateX, sol_rotateY, sol_rotatez,

sol_set, sol_translate.
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sol_set

Funkce Nastaveni dodate¢nych vlastnosti sol-objektu.
Syntaxe objOut=sol_set(objIn,varargin)
Popis sol_set(objIn,varargin) nastavuje dodatecné vlastnosti sol-objektu objIn za-

dané parametrem varargin. Parametr varargin je tvofen pary "nazev vlastnosti
- hodnota vlastnosti”, které je mozno pouzit pii modifikovani grafického objektu
MATLABu patch (sol_patch2obj, sol_circle, sol_rectangle, sol_cuboid
a sol_polyherda) nebo surface (zbyvajici sol-objekty).

sol_set vraci sol-objekt objOut.

Priklady ball=sol_sphere; cube=sol_cuboid(3);
red_ball=sol_set(ball, ’FaceColor’,[1 0 0], ’EdgeColor’,[1 1 0]);

transparent_cube=sol_set (cube, ’FaceAlpha’,0.2);

Viz téz sol_combine, sol_render, sol_rotate, sol_rotateX, sol_rotateY, sol_rotateZ,

sol_scale, sol_translate.
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sol_sphere

Funkce Generovani koule.

Syntaxe sphere=sol_sphere
sphere=sol_sphere(radius)

sphere=sol_sphere(radius,n)
Popis sol_sphere(radius,n) generuje kouli o poloméru radius. Déleni (pocet poled-
niki a rovnobézek) koule je urcéeno parametrem n.

sol_sphere(radius) pouzije implicitni hodnotu n=20.
sol_sphere bez vstupnich hodnot pouzije implicitni hodnoty n=20

a radius=1, generuje jednotkovou kouli.

sol_sphere vraci sol-objekt sphere.
Priklady sphere=sol_sphere(3,40)

Viz téz sol_circle, sol_conus, sol_cuboid, sol_cylinder, sol_ellipsoid,

sol_polyhedra, sol_rectangle, sol_ring, sol_ringext, sol_spiral.
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sol_spiral

Funkce
Syntaxe

Popis

Priklady

Viz téz

Generovani spiraly.
spiral=sol_spiral (Rt,Rs,Hs,Ns, [m n])

sol_spiral(Rt,Rs,Hs,Ns, [m n]) generuje spirdlu o poloméru Rs, vysce Hs (vysku
spiraly lze zadat i pomoci dvou bodti ve tvaru matice [2x3]: [x1 y1 z1;x2 y2 z2])
a poCtu zavitl Ns. Spirdla je tvofena kruhovou trubici o poloméru Rt. Pocet bodi
podél kruhového prifezu trubice je dan parametrem m a pocet bodi podél spiraly

parametrem n.

sol_spiral vraci sol-objekt spiral.

spirall=sol_spiral(0.4,1,4,4,[20 60]1);
spiral2=sol_spiral(0.2,1,[0 0 0; 3 3 3],4,[40 40]1);

sol_circle, sol_conus, sol_cuboid, sol_cylinder, sol_ellipsoid,
sol_polyhedra, sol_rectangle, sol_ring, sol_ringext, sol_sphere,

matlab\demos\knot.m
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sol_surface2obj

Funkce Zmeéna grafického objektu MATLABu surface na sol-objekt.

Syntaxe objOut=sol_surface2obj(x,y,z,n);

objOut=sol_surface2obj(x,y,z,n,origin);
Popis sol_surface2obj(x,y,z,n,origin) méni graficky objekt MATLABu surface na
sol-objekt.

Neni-li zadan vstupni parametr origin, pocatek se vypocte jako primér hodnot

X,y az.
sol_surface2obj vraci sol-objekt objOut.
Priklady [x,y,z]=peaks;
h=surf (x,y,2);
n=get (h,’vertexnormals’);

a=sol_surface2o0bj(x,y,z,n);

a{1}

Viz téz sol_patch2obj.

30



sol_translate

Funkce

Syntaxe

Popis

Piiklady

Viz téz

Posunuti objekti.

objOut=sol_translate(objIn,dx,dy,d=z)
objOut=sol_translate(objIn,dx,dy,dz,options)

sol_translate(objIn,dx,dy,dz,options) posunuje sol-objekt objIn o vzdale-
nosti dx, dy a dz (options=’rel’) nebo na pozici dx, dy a dz (options=’abs’).
sol_translate(objIn,dx,dy,dz) pouzije implicitni hodnotu options=’rel’.
sol_translate vraci sol-objekt objOut.

conus=sol_conus(2,3,10);

conusl=sol_translate(conus,3,-3,5);

conus2=sol_translate(conus,5,5,5,’abs’);

sol_combine, sol_render, sol_rotate, sol_rotateX, sol_rotateY, sol_rotatez,

sol_scale, sol_set.
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Vypis programu
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sol_circle.m

function circle=sol_circle(radius,n)

% SOL_CIRCLE generates circle.

b

% Syntax: circle = sol_circle(radius,n)

yA The input paramenter n is related to the circle resolution.

yA Higher number is better approximation.

o

yA sol circle(radius) uses n = 20.

yA sol_circle uses radius = 1, n = 20 generates unit circle.

b

% Ex: circle = sol_circle(2,40);

o

% See also SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID, SOL_POLYHEDRA,
yA SOL_RECTANGLE, SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL,
YA SOL_SURFACE20BJ, SOL_PATCH20BJ.

b

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 1, radius = 1; end

if nargin < 2, n = 20; end

% -pi <= theta <= pi is a row vector.
theta = (-n:2:n)/n*pi;
sintheta = sin(theta); sintheta(l) = 0; sintheta(n+l) = 0;

radius*cos(theta);

radius*sintheta;

zeros(size(x));

N
I

circle.label = ’circle’;

circle.vertices = [x; y; z]’;
circle.faces = [1:length(x)] ;
circle.normals = [[0; 0; -1]*ones(1,length(x))]’;

circle.radius = radius;

circle.origin = [0 0 0];

circle = {circle};
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sol_combine.m

function objOut = sol_combine(varargin);

% SOL_COMBINE combines objects.

% Takes a list of objects (cell arrays) and returns a cell array.
h

% Syntax: objOut = sol_combine(varargin);

yA

% Ex: cuboidil=sol_cuboid(1,1,7);

% cuboid2=so0l_cuboid(7,1,1);

% cross=sol_combine (cuboidl,cuboid?2);

yA

% See also SOL_RENDER, SOL_ROTATE, SOL_ROTATEX, SOL_ROTATEY,
Y SOL_ROTATEZ, SOL_SCALE, SOL_SET, SOL_TRANSLATE.
yA

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2
num=length(varargin) ;

if (num==0)
error(’must have at least one input object’);

end
objOut={};

for i=1:num
if (iscell(varargin{i})) Ja list of structs
objOut=[objOut, varargin{i}];
else
error (’input must be cell array’)
end %if (iscell(varargin(i)))

end Yfor
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sol_conus.m

function conus = sol_conus(radiusl, radius2, height, n)
% SOL_CONUS generates the conus.
yA

% Syntax: conus = sol_conus(radiusl, radius2, height, n).

yA The conus has n points around the circumference.

YA

% sol_conus(radiusl, radius2, height) uses n = 20.

% sol_conus(radiusl, radius2) uses height = 1, n=20.

% sol_conus(radiusl) uses radius2 = 0, height = 1,n = 20.

% sol_conus uses radiusl=1, radius2 = 0, height = 1,n = 20.
YA

yA Height could be two points in form [2x3]-matrix, [x1 y1 z1;x2 y2 z2].
yA

% Ex1: conus = sol_conus(3, 2, 10, 40);

% Ex2: conus = sol_conus(3, 2, [0 0 0;2 11 5], 40);

b

% See also SOL_CIRCLE, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID, SOL_POLYHEDRA,
YA SOL_RECTANGLE, SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL,

yA SOL_SURFACE20BJ, SOL_PATCH20BJ.

h

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 1, radiusl 1; end
if nargin < 2, radius2 = 0; end
if nargin < 3, height = 1; end

if nargin < 4, n = 20; end

rotflag = O;
if all(size(height)==[2 3]),
rotflag = 1;

first_point = height(1,:);
second_point = height(2,:);

sc=[0 0 1]; % directional vector of sample conus
sb=second_point - first_point; % directional vector of conus
height=norm(sb) ; % height of conus

fi=acos(dot(sc,sb)/(norm(sc)*norm(sb))); Y% angle of rotation in rad
% fi=acos(sb(3)/norm(sb));
if f£i==0,
u=[1 0 0];
else

u=cross(sc,sb); % directional vector of axis of rotation,
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% [-sb(2) sb(1) 0]
end

u=u/norm(u) ;

end
r = [radiusl radius2]’;
r=1r(:); % Make sure r is a vector.

theta = (0:n)/n*2xpi;
sintheta = sin(theta); sintheta(n+1) = 0;

x = r * cos(theta);
y = r * sintheta;
z = [-height/2 height/2]’ * ones(1l,n+1);

normals = cat(3,x,y,radiusl*(radiusl-radius2)/height*ones(size(z)));
origin = [0 0 0];

[0 0 -height/2];

[0 0 height/2];

basel

base?2

if rotflag,
cosa = cos(fi);
sina = sin(fi);

vera = 1 - cosa;

rot = [cosa+u(l) " 2*xvera u(1)*u(2)*vera-u(3)*sina u(1)*u(3)*vera+u(2)*sina;

u(1)*u(2)*vera+u(3)*sina cosa+u(2) "2*vera u(2)*u(3)*vera-u(l)*sina;

u(1)*u(3)*vera-u(2)*sina u(2)*u(3)*vera+u(l)*sina cosa+u(3) " 2*xvera]’;
X=x;
Y=y;
Z=z+height/2;
[m,n] = size(X);
newxyz = [X(:), Y(:), Z(:)];
newxyz = newxyz*rot;
x = first_point(1)+reshape(newxyz(:,1) ,m,n);

y

z

first_point(2)+reshape (newxyz(:,2),m,n);

first_point (3)+reshape (newxyz(:,3),m,n);

X=normals(:,:,1);
Y=normals(:,:,2);
Z=normals(:,:,3);
[m,n] = size(X);
X(:), Y¢:), Z(:)1;

newxyz = newxyzx*rot;

newxyz

normals=cat (3,reshape (newxyz(:,1) ,m,n),...
reshape (newxyz(:,2) ,m,n),...
reshape (newxyz(:,3) ,m,n));

basel= first_point;
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base2=seco

origin = mean([basel; base2]);

end
conus.label =

conus.xdata =
conus.ydata =
conus.zdata =

conus.normals=

conus.radiusl
conus.radius?2

conus.height =
conus.basel =
conus.base2 =

conus.origin =

conus = {conus

nd_point;

’conus’;

X;
ys
Z;

normals;

= radiusi;
= radius2;
height;

basel;
base2;

origin;

+s
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sol_cuboid.m

function cuboid=sol_cuboid(lx,ly,1z)
% SOL_CUBOID generates cuboid.

h

% Syntax: cuboid = sol_cuboid(lx,ly,1lz).

h

yA sol_cuboid uses 1lx=1, ly=1, 1lz=1 generates unit cube.

yA sol_cuboid(1lx) uses 1lx=ly=1lz generates cube.

h

% Ex: cuboid = sol_cuboid(2,3,4);

h

% See also SOL_CIRCLE, SOL_CONUS, SOL_CYLINDER, SOL_ELLIPSOID, SOL_POLYHEDRA,
yA SOL_RECTANGLE, SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL,
YA SOL_SURFACE20BJ, SOL_PATCH20BJ.

h

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 1, 1x=1;1y=1;1z=1;end
if nargin < 2, ly=lx;lz=1x;end

%Define a cuboid

cuboid.label = ’cuboid’;

a=9[0 0 0;
1x 0 0;
1x 1y 0;

ly 0;

1z;

1x 0 1z;
1x 1y 1z;
0 1ly 1z;
1x 0 0;
1x 1y 0;
1x 1y 1z;
1x 0 1z;
0 0;
0 1y 0;
0 1ly 1z;
0 0 1z;
0 0 0;
1x 0 0;
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1x 0 1z;

0 1z;
1y 0;
1x 1y 0;
1x 1y 1z;
0 1ly 1zl;

cuboid.vertices = [a(:,1)-1x/2, a(:,2)-1y/2, a(:,3)-1z/2];

cuboid.faces = [1 2 3 4; 56 7 8; 9 10 11 12; 13 14 15 16; 17 18 19 20; 21 22 23 24] ;

cuboid.normals = [ 0 0 -1;

0 0 -1;

0 0 -1;

0 0 -1;

0 0 1;

0O 0 1;

0 0 1;

0 0 1;

-1 0 O0;

-1 0 O0;

-1 0 O0;

-1 0 O0;

1 0 O0;

1 0 0;

1 0 O0;

1 0 0;

0 1 0;

0 1 0;

0 1 0;

0 1 0;

0 -1 0;

0 -1 0;

0 -1 0;

0 -1 0];
cuboid.lx = 1x;
cuboid.ly = ly;
cuboid.lz = 1z;

cuboid.origin = [0 0 0];

cuboid = {cuboid};
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sol_cylinder.m

function cylinder = sol_cylinder(radius,height,n)

% SOL_CYLINDER generates the cylinder.

h

% Syntax: cylinder = sol_cylinder(radius, height, n)

yA The cylinder has n points around the circumference.
b
yA sol_cylinder(raduis, height) uses n = 20.

yA sol_cylinder(raduis) uses height = 1, n = 20.

yA sol_cylinder uses radius = 1, height = 1,n = 20.

h

yA Height could be two points in form [2x3]-matrix, [x1 yl1 z1;x2 y2 =z2].
h

% Ex1: cylinder = sol_cylinder(2, 10, 30);

% Ex2: cylinder = sol_cylinder(2, [0 O 0;12 3 5], 30);

yA

% See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_ELLIPSOID, SOL_POLYHEDRA,
% SOL_RECTANGLE, SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL,

yA SOL_SURFACE20BJ, SOL_PATCH20BJ.

yA

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

1; end
1; end

if nargin < 3, n = 20; end

if nargin < 1, radius

if nargin < 2, height

rotflag = O;
if all(size(height)==[2 3]),
rotflag = 1;

first_point = height(1,:);
second_point = height(2,:);

sc=[0 0 1]; % directional vector of sample cylinder
sb=second_point - first_point; % directional vector of cylinder
height=norm(sb) ; % height of cylinder

fi=acos(dot(sc,sb)/(norm(sc)*norm(sb))); % angle of rotation in rad
% fi=acos(sb(3)/norm(sb));

if fi==0,
u=[1 0 0];
else
u=cross(sc,sb); % directional vector of axis of rotation,
% [-sb(2) sb(1) 0]
end
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u=u/norm(u) ;

end
r = [radius radius]’;
r =1r(:); % Make sure r is a vector.

theta = (-n:2:n)/n*pi;
sintheta = sin(theta); sintheta(n+1) = 0;

x = r * cos(theta);
y = r * sintheta;
z = [~height/2 height/2]’ * ones(1,n+1);

normals=cat(3,x,y,zeros(size(z)));
origin = [0 0 0];

basel = [0 O -height/2];

base2 = [0 0 height/2];

if rotflag,

cosa = cos(fi);

sina = sin(fi);

vera = 1 - cosa;

rot = [cosa+u(l) " 2*xvera u(1)*u(2)*vera-u(3)*sina u(1l)*u(3)*vera+u(2)*sina; ...
u(1)*u(2)*vera+u(3) *sina cosa+u(2) 2xvera u(2)*u(3)*vera-u(1)*sina; ...
u(1)*u(3)*vera-u(2)*sina u(2)*u(3)*vera+u(l)*sina cosa+u(3) "2*xvera]l’;

X=x;

Y=y;

Z=z+height/2;
[m,n] = size(X);
XC:), YY), Z(:)I;

newxyz = newxyzx*rot;

newxyz

x = first_point(1)+reshape(newxyz(:,1) ,m,n);
y = first_point(2)+reshape(newxyz(:,2),m,n);
z = first_point(3)+reshape(newxyz(:,3),m,n);

X=normals(:,:,1);
Y=normals(:,:,2);
Z=normals(:,:,3);
[m,n] = size(X);
X(:), Y, Z(:)1;

Newxyz = NeWXyzZ*rot;

newxyz

normals=cat (3,reshape(newxyz(:,1) ,m,n),...
reshape (newxyz(:,2) ,m,n),...
reshape (newxyz(:,3) ,m,n));

basel= first_point;

base2=second_point;

origin = mean([basel; base2]);
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end

cylinder.

cylinder.

cylinder

cylinder.

cylinder.

cylinder.

cylinder.

cylinder.
cylinder.

cylinder.

cylinder

label = ’cylinder’;

xdata = x;

.ydata = y;

zdata = z;

normals = normals;

radius = radius;
height = height;

basel = basel;
base2 = base2;

origin = origin;

= {cylinder};

42



sol_ellipsoid.m

function ellipsoid = sol_ellipsoid(rx,ry,rz,n)
% SOL_ELLIPSOID generates the ellipsoid.

YA

% Syntax: ellipsoid = sol_ellipsoid(rx,ry,rz,n)

yA The ellipsoid has n points around the circumference.

YA

% sol_ellipsoid(rx,ry,rz) uses n = 20.

YA

% Ex: ellipsoid = sol_ellipsoid(3,4,5,40);

YA

% See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_POLYHEDRA,
% SOL_RECTANGLE, SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL,
yA SOL_SURFACE20BJ, SOL_PATCH20BJ.

YA

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 4, n = 20; end

% -pi <= theta <= pi is a row vector.

% -pi/2 <= phi <= pi/2 is a column vector.

theta = (-n:2:n)/n*pi;

phi = (-n:2:n)’/n*pi/2;

cosphi = cos(phi); cosphi(l) = 0; cosphi(n+l) = 0;
sintheta = sin(theta); sintheta(l1) = 0; sintheta(n+1) = 0;

rxxcosphi*cos(theta);

y = ry*cosphi*sintheta;

z = rz*xsin(phi)*ones(1,n+1);

% egf = sqrt((rx*ry*sin(phi)*ones(1,n+1)). 2+ (rx*rz*cosphi*sintheta). 2+...
yA (rzxryxcosphi*cos(theta))."2);

% xn = ry*rzxcosphixcos(theta)./egf;

% yn = rx*rzxcosphix*sintheta./egf;

% zn = rx*ry*sin(phi)*ones(1l,n+1)./egf;

egf = sqrt((x/rx/rx) . 2+(y/ry/ry) . 2+(z/rz/rz) ."2);
xn = x/rx/rx./egf;
yn = y/ry/ry./egf;
zn = z/rz/rz./egf;

ellipsoid.label = ’ellipsoid’;
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ellipsoid.xdata = x;

ellipsoid.ydata = y;
ellipsoid.zdata = z;

ellipsoid.normals = cat(3,xn,yn,zn);
ellipsoid.rx = rx;
ellipsoid.ry = ry;
ellipsoid.rz = rz;

ellipsoid.origin = [0 0 0];

ellipsoid = {ellipsoid};
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sol_patch2obj.m

function objOut = sol_patch2obj(v,f,n,origin);

% SOL_PATCH20BJ changes patch data to solid object.
b

% Syntax: objOut = sol_patch2obj(v,f,n,origin);

yA

% sol_patch2obj(v,f,n) calculates origin as a mean of v.
yA

% Ex: [x,y,z,v] = flow;

% p=isosurface(x,y,z,v,-3);

yA h = patch(p);

% isonormals(x,y,z,v,h)

yA

% n=get (h, ’vertexnormals’);

yA a=sol_patch2obj(p.vertices, p.faces, n);

% a{1}

yA

% See also SOL_SURFACE20BJ,

% SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER,
yA SOL_ELLIPSOID, SOL_POLYHEDRA, SOL_RECTANGLE,

yA SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL.

yA

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2
if nargin < 4, origin = mean(v); end

objOut.label = ’any_patch’;

objOut.vertices = v;

objOut.faces = f;

objOut.normals = n;

objOut.origin = origin;

objOut = {objOut};
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sol_polyhedra.m

function [polyhedron,vertices,faces]=sol_polyhedra(ptype,radius);
% SOL_POLYHEDRA generates one of five regular polyhedra

A

% Syntax: [polyhedron,vertices,faces]=sol_polyhedra(ptype,radius);
YA

YA Output parametrs are:

yA polyhedron .... solid object (cell array),

% vertices .... matrix of vertices,

A faces .... matrix of faces.

% Input parametrs are:

% ptype .... can be: tetrahedron, hexahedron, octahedron,dodecahedron or icosahedron,
yA radius .... number. The polyherdon is scaled to fit inside a sphere with this radius.
YA

yA sol_polyhedra(ptype) ................... the polyherdon is scaled to fit inside a unit sphere.
% p=sol_polyhedra(ptype,radius) .......... output is only solid object.

yA [p,v]l= sol_polyhedra(ptype,radius) ..... outputs are solid object and matrix of vertices.

% [p,v,f]= sol_polyhedra(ptype,radius) ... outputs are solid object, matrix of vertices and
YA matrix of faces.

YA

% Ex: d = sol_polyhedra(’dodecahedron’,3);

% [h,vertices]=sol_polyhedra(’hexahedron’);

% [t,v,f]=sol_polyhedra(’tetrahedron’);

b

% See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID,

% SOL_RECTANGLE, SOL_RING, SOL RINGEXT, SOL_SPHERE, SOL_SPIRAL,

/A SOL_SURFACE20BJ, SOL_PATCH20BJ.

)

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin<2,radius=1;end
if (strcmp(ptype,’tetrahedron’))
vertices=radius*[0.453608 0.890430 0.037037
0.544331 -0.628540 -0.555555
-0.090722 -0.366647 0.925925
-0.907218 0.104757 -0.407407];

faces=[1 2 3
1 2 4
1 3 4
2 3 4];

46



elseif (strcmp(ptype,’hexahedron’))

vertices=0.5774%[0 0 O

O B B O O +~» =
» =, O O » = O
B B, B, O O O

vertices=radius*(vertices *2 - 0.5774);

faces=[1 2 6 5
2376
3487
4158
1234
567 8] ;

elseif (strcmp(ptype,’octahedron’))

vertices=radius*[0.408248 0.707107
0.408248 -0.707107
0.816496 0.000000
-0.408248 0.707107
-0.408248 -0.707107
-0.816496 0.000000
faces=[4 3 1
4 1 6
6 1 2
1 3 2
4 6 5
6 2 5
5 2 3
5 3 4];

elseif (strcmp(ptype,’dodecahedron’))

vertices=radius*[0.175988 0.
.230032 0.
.276500 -0.
.392664 -0.
.417990 0.
.480109 -0.
.643598 0.
.731044 0.

O O O O O O O

745447
972675
379561
847627
215329
479965
214231
581893

.577350
.5677350

0.577350
0.577350
0.577350

.577350] ;

.642912
.031428
.882882
.356851
.882563
. 734253
. 734769
.356335
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faces=[ 1
1
7
10

17
17
11
12
18
20

0

0

-0

-0

-0

-0

-0

-0

-0

-0

-0

-0

7 10 8

7 315
10

6

5 13

116 19

11 12 18

11 6 5
12

18 16 3

20 19 16

17 13 14

.831555
.986641
.175988
.230033
.276499
.392664
.417989
.480109
.643598
.731044
.831555
.986641

16

14
14
20
13
6
4
15
19]1;

.543116
.113149
. 745447
.972675
.379562
.847627
.215329
.479965
.214231
.581893
.543115
.113149

elseif (strcmp(ptype,’icosahedron’))
vertices=radius*[0.250254

faces=[4

SO

N W ®» 00 O

.320072
.437594
.550563
.623196
.975676
.250253
.320073
.437593
.550563
.623195
.975676

©O© = N W O

.916162
.078054
.598061

0.758025
0.436642

.177816

0.916161
0.078054
0.598061

.758024
.436643
177817

.116366
.117200
.642912
.031428
.882882
.356851
.882563
.734254
.734769
.356336
.116366
.117200];

.313083
.944171
.671442
.349682
.648821
.128204
.313082
.944172
.671442
. 349683
.648822
.128204] ;
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2 1 11
4 9 7
9 11 12
4 5
7 12 8
3 6 5
10 3 8
1 2 6
10 1 3
11 9 2
10 11 1
12 7 9
10 12 11
8 7
10 12];

else
error (’type must be:tetrahedron, hexahedron, octahedron,dodecahedron,icosahedron’);

end

vn=[1;
normals=[];
for face=faces’,
v=vertices(face,:);
vn=[vn; v];
normal=mean(v) ;
normals=[normals; normal(ones(1l,size(v,1)),:)];

end
m=size(faces,1);
n=size(faces,2);

fn=reshape(l:m*n,n,m)’;

%Define a polyhedron
polyhedron.label = ptype;

polyhedron.vertices=vn;
polyhedron.faces=fn;
polyhedron.normals=normals;
polyhedron.radius=radius;

polyhedron.origin = [0 0 0];

polyhedron = {polyhedron};
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sol_rectangle.m

function rectangle=sol_rectangle(lx,ly)
% SOL_RECTANGLE generates rectangle

h

% Syntax: rectangle = sol_rectangle(lx,ly)

h

yA sol_rectangle uses 1lx=1, ly=1 generates unit square.

yA sol_rectangle(lx) wuses 1x = ly generates square.

h

% Ex: rectangle = sol_rectangle(2,3);

h

% See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID,
yA SOL_POLYHEDRA, SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL,
YA SOL_SURFACE20BJ, SOL_PATCH20BJ.

h

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 1, 1x = 1;1y=1; end
if nargin < 2, ly=lx; end

J#Define a rectangle
a=9[0 0 0;

1x 0 0;

1x 1y 0;

0 1y 0];
rectangle.label = ’rectangle’;

rectangle.vertices = [a(:,1)-1x/2, a(:,2)-1y/2, a(:,3)];

rectangle.faces = [1 2 3 4] ;

rectangle.normals = [ 0
0

o O O O
[

[

— .

rectangle.lx = 1x;

rectangle.ly = ly;
rectangle.origin = [0 0 0];

rectangle = {rectangle};
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sol_render.m

function handles = sol_render(objIn,mode,options)

% SOL_RENDER render function for cell array structure.
YA

% Takes a cell array as input.

YA

% Syntax: count = sol_render(objIn,mode,options)

)

% Input parametrs are:

yA mode .... ’solid’ or ’wire’

% options ..... 0or 1,

pA if options=1 then will be used view(3); axis off, axis equal.
YA

yA sol render(objIn) uses mode = ’solid’, obtions = 1.

yA

% Exl: cage=sol_render(sol _cylinder(1.5,3),’wire’);

% solid_cube=sol_render (sol_cuboid);

% Ex2: spiral=sol_render(sol_spiral(0.2,3,4,4,[30,120]),’s0lid’,0);

yA

% See also SOL_COMBINE, SOL_ROTATE, SOL_ROTATEX, SOL_ROTATEY, SOL_ROTATEZ,
yA SOL_SCALE, SOL_SET, SOL_TRANSLATE.

yA

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 3, options = 1; end

if nargin < 2, mode = ’solid’; end

handles=zeros([length(objIn) 1]);
for i=1:length(objIn)
if (isfield(objIn{i},’vertices’))
h

patch(’Vertices’, objIn{i}.vertices,...
’Faces’, objIn{i}.faces,...
’VertexNormals’, objIn{i}.normals,’FaceColor’,’green’);

else

=3
I

surface(’XData’, objIn{i}.xdata,...
’YData’, objIn{i}.ydata,...
’ZData’, objIn{i}.zdata,...
’VertexNormals’, objIn{i}.normals,’FaceColor’,’green’);
end
handles(i)=h;
% ’CData’, objIn{i}.zdata,...
if (isfield(objIn{i},’flag’))
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set(h, objIn{i}.flag(1:2:end),objIn{i}.flag(2:2:end));

end

if strcmpi(mode, ’wire’)
set(h, ’FaceColor’, ’none’, ...
’EdgeColor’, [0 0 0]1);
else
fc=get(h, ’FaceColor’);
if strcmp(fc,’flat’) & strcmp(fc,’interp’), set(h, ’FaceColor’, [0 1 0]), end
set(h, ’EdgeColor’, ’none’,’FacelLighting’, ’phong’);
end

end

if options,
view(3);
axis off
axis equal

end
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sol_ring.m

function ring = sol_ring(rx,ry,radius,pq)
% SOL_RING generates the ring.

h

% Syntax:ring = sol_ring(rx,ry,radius,pq)

h

% The input arguments are following:

h

YA rx .... radius of the tube in x direction.

h Ty .... radius of the tube in y direction.

% radius .... radius of the ring.

% pq = [pal

yA q .... number of grid points in each (circular) section of the tube.
YA p .... number of sections along the ring.

h

% Ex: ring = sol ring(1l, 2, 8,[40 40]);

b

% See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID,

yA SOL_POLYHEDRA, SOL_RECTANGLE, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL,
yA SOL_SURFACE20BJ, SOL_PATCH20BJ.

YA matlab\demos\cruller.m

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

a = 0; b = 2x%pi;

p =pa(l); q =pq(2);
h = (b-a)/p;
t=a:h: b;

k = 2*pi/q;

u=0:k : 2*pi;

[tt,uu] = meshgrid(t,u);

xt

yt
egf = sqrt((xt.*ry./rx). 2+(yt.*rx./ry)."2);

rx*xcos (tt) ;

ry*sin(tt);

xnt = xt.*ry./rx./egf;
ynt = yt.*rx./ry./egf;

xx = (radius + xt).*cos(uu);
yy = (radius + xt).*sin(uu);
zz = yt;
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XXn

yyn
zzZn

ring.

ring.

ring.

ring.

ring.

ring.

ring.

ring.

ring.

xnt.*cos (uu) ;
xnt.*sin(uu) ;

ynt;

label = ’ring’;

xdata = xx;
ydata = yy;
zdata = zz;

normals = cat(3,xxn,yyn,zzn);

radius = radius;
rx = rx;
ry = ry;

origin = [0 0 0];

ring= {ring};
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sol_ringext.m

function ringext = sol_ringext(xy,ab,rtr,pq,varargin)

% SOL_RINGEXT generates ring with various profiles. This ring can twists.
YA
% Syntax: ringext = sol_ringext(xy,ab,rtr,pq,varargin)
YA
% The input arguments are following :
)
yA Xy .... string name of function [xt,yt] = xy(t, P1, P2, ...)
yA defining parametric curve to be revolved
yA ab =[a b] .... interval of definition of parametric curve
yA rtr=[radius twist revs] for revolution of curve
yA pa =[p ql .... numbers of t- and u-subintervals
yA varagin .... parameters of function xy
A
% Ex: tl=sol ringext(’xy_ellipse’, [0 2xpi],[8 4 1], [80 80],1,2,1,2);
% t2=sol_ringext(’xy_circle’, [0 2x%pi],[8 4 1], [80 80],1,-2,2);
YA
% See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID,
% SOL_POLYHEDRA, SOL_RECTANGLE, SOL_RING, SOL_SPHERE, SOL_SPIRAL,
YA SOL_SURFACE20BJ, SOL_PATCH20BJ.
A matlab\demos\cruller.m
% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2
a =ab(1); b= ab(2);
P =pall); q=pq(2);
h = (b-a)/p;
t =a:h: b;
radius = rtr(1);
twist = rtr(2);
revs = rtr(3);
= 2*revs*pi/q;
=0 : k : 2xrevs*pi;
[tt,uu] = meshgrid(t,u);
[xt,yt] = feval(xy,tt,varargin{:});
W = xt.*cos(twist*uu) - yt.*sin(twist*uu);
xx = (radius + w).*cos(uu);
yy = (radius + w).*sin(uu);
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w = xt.*sin(twist*uu) + yt.*cos(twist*uu);

ZZ = W;
[xn,yn,zn] = surfnorm(xx,yy,zz);
ringext.label = ’ringext’;

ringext.xdata = xx;
ringext.ydata = yy;
ringext.zdata = zz;

ringext.normals = cat(3,xn,yn,zn);

ringext.radius = radius;

ringext.origin = [0 O 0];

ringext = {ringext};



sol_rotate.m

function objOut = sol_rotate(objIn,azel,alpha,origin)

A
A
)
YA
%
YA
YA
YA
YA
)
YA
%
A
YA
b
YA
%
YA
YA
A
A
b
YA
%
YA
YA
YA
A
)
YA
YA
YA
YA
b

h

YA

SOL_ROTATE rotates objects about specified origin and direction.
Direction could be determined by the 2-element direction vector [theta, phi] (spherical
coordinates) or the direction vector [x y z] (Cartesian coordinates).
The direction vector is the vector from the center of the plot box to (x,y,z).

Syntax: objOut = sol_rotate(objIn,azel,alpha,origin)

The input arguments are following:

objIn .... object (cell array),

azel .... direction vector = [theta,phi] (spherical coordinates) or
= [x,y,z] (Cartesian coordinates),

alpha .... angle of rotation,

origin .... [x0 yO z0] the center of rotation instead of

the center of the coordinates.

All the angles are in degrees.

Theta is the angle in the xy plane counterclockwise from the
positive x axis. Phi is the elevation of the direction vector
from the xy plane (see also SPH2CART). Positive alpha is defined
as the righthand-rule angle about the direction vector as it

extends from the origin.

sol_rotate(objIn, azel, alpha) uses origin = [0 0 0]

Ex: a = sol_rotate(sol_cuboid(1,1,2),[45 60],90,[0 O 3]);

b = sol_rotate(sol_cylinder(1,2),[1 1 1],90);

See also SOL_COMBINE, SOL_RENDER, SOL_ROTATEX, SOL_ROTATEY,
SOL_ROTATEZ, SOL_SCALE, SOL_SET, SOL_TRANSLATE.

(c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

Determine the default origin (center of coordinates).

if nargin < 4

origin = [0 0 0];
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end

% find unit vector for axis of rotation
if prod(size(azel)) == 2 7, theta, phi

theta = pi*azel(1)/180;

phi = pixazel(2)/180;

u = [cos(phi)*cos(theta); cos(phi)*sin(theta); sin(phi)];
elseif prod(size(azel)) == 3 7, direction vector

u = azel(:)/norm(azel);

end

alph = alpha*pi/180;
cosa = cos(alph);
sina = sin(alph);

vera = 1 - cosa;

x =u(l);
y = u(2);
z = u(3);
rot = [cosa+x™2*vera x*y*vera-z*sina x*zxveraty*sina;

x*y*veratz*sina cosaty”2%vera y*z*vera-x*sina;

x*zxvera-y*sina y*zxveratx*sina cosa+z”2*vera]’;

if (iscell(objIn)) %a list of structs
for i=1:length(objIn)
objOut{i}=objIn{i};
if (isfield(objIn{i},’vertices’))
V=objOut{i}.vertices;
V=[V(:,1)-origin(1), V(:,2)-origin(2), V(:,3)-origin(3)];
V = Vxrot;
V=[V(:,1)+origin(1), V(:,2)+origin(2), V(:,3)+origin(3)];
objOut{i}.vertices=V;
N=objOut{i}.normals;
N = Nx*rot;
objOut{i}.normals=N;
else
X=objOut{i}.xdata-origin(1);
Y=objOut{i}.ydata-origin(2);
Z=objOut{i}.zdata-origin(3);
[m,n] = size(X);
X, YD, Z2()1;

newxyz = newxyz*rot;

newxyz
objOut{i}.xdata = origin(1) + reshape(newxyz(:,1),m,n);

objOut{i}.ydata = origin(2) + reshape(newxyz(:,2),m,n);
objOut{i}.zdata = origin(3) + reshape(newxyz(:,3),m,n);
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X=objOut{i}.normals(:,:,1);
Y=objOut{i}.normals(:,:,2);
Z=objOut{i}.normals(:,:,3);
[m,n] = size(X);

[X(:), Y(:), Z()1;

NewXyz = NeWXYZ*rot;

newxyz

objOut{i}.normals=cat(3,reshape(newxyz(:,1),m,n),...

reshape (newxyz(:,2),m,n),...
reshape (newxyz(:,3) ,m,n));

end

% ’origin’

O=objOut{i}.origin;

0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];

0 = O%*rot;

0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];

objOut{i}.origin=0;

if (isfield(objIn{i},’basel’))
O=objOut{i}.basel;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0 = Ox*rot;
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.basel=0;
end
if (isfield(objIn{i},’base2’))
O=objOut{i}.base2;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0 = Ox*rot;
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.base2=0;
end
end
else
error (’input must be cell array’)
end %if
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sol_rotateX.m

function objOut = sol_rotateX(objIn,alpha,origin)

% SOL_ROTATEX rotates objects about specified origin and direction of axis X.
YA

% Syntax: objOut = sol_rotateX(objIn,alpha,origin)

YA The angle is in degrees.

YA

% sol_rotateX(objIn, alpha) uses origin = objOut{i}.origin;

YA

% Ex: a
YA b
YA

% See also SOL_COMBINE, SOL_RENDER, SOL_ROTATE, SOL_ROTATEY, SOL_ROTATEZ,
YA SOL_SCALE, SOL_SET, SOL_TRANSLATE

A

sol_rotateX(sol_cuboid(1,1,2),60,[0 0 3]);
sol_rotateX(sol_cylinder(1,3),90);

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2
alpha=alpha/180*pi; Jdegrees to radians

if (iscell(objIn)) %a list of structs
for i=1:length(objIn)
objOut{il=objIn{i};
if nargin < 3, origin = objOut{i}.origin; end
if (isfield(objIn{i},’vertices’))
V=objOut{i}.vertices;
V=[V(:,1)-origin(1), V(:,2)-origin(2), V(:,3)-origin(3)];
v=[v(:,1), ...
cos(alpha)*V(:,2)-sin(alpha)*V(:,3), ...
sin(alpha)*V(:,2)+cos(alpha)*V(:,3)];
V=[V(:,1)+origin(1), V(:,2)+origin(2), V(:,3)+origin(3)];
objOut{i}.vertices=V;
N=objOut{i}.normals;
N=[NC:,1), ...
cos(alpha)*N(:,2)-sin(alpha)*N(:,3), ...
sin(alpha)*N(:,2)+cos(alpha)*N(:,3)];
objOut{i}.normals=N;
else
Y=objOut{i}.ydata-origin(2);
Z=objOut{i}.zdata-origin(3);
objOut{i}.ydata=(cos(alpha)*Y-sin(alpha)*Z)+origin(2);
objOut{i}.zdata=(sin(alpha)*Y+cos(alpha)*Z)+origin(3);
X=objOut{i}.normals(:,:,1);
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Y=objOut{i}.normals(:,:,2);
Z=objOut{i}.normals(:,:,3);
Yrot=cos(alpha)*Y-sin(alpha)*Z;
Zrot=sin(alpha)*Y+cos(alpha) *Z;
objOut{i}.normals=cat(3,X,Yrot,Zrot);
end
% ’origin’
O=objOut{i}.origin;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
o=[0(1), ...
cos(alpha)*0(2)-sin(alpha)*0(3), ...
sin(alpha)*0(2)+cos(alpha)*0(3)]1;
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.origin=0;

if (isfield(objIn{i},’basel’))
O=objOut{i}.basel;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[0(1), ...
cos(alpha)*0(2)-sin(alpha)*0(3), ...
sin(alpha)*0(2)+cos(alpha)*0(3)];
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.basel=0;
end
if (isfield(objIn{i},’base2’))
O=objOut{i}.base2;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[0(L), ...
cos(alpha)*0(2)-sin(alpha)*0(3), ...
sin(alpha)*0(2)+cos(alpha)*0(3)];
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.base2=0;
end
end
else
error (’input must be cell array’)
end %if
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sol_rotateY.m

function objOut = sol_rotateY(objIn,alpha,origin)

% SOL_ROTATEY rotates objects about specified origin and direction of axis Y.
YA

% Syntax: objOut = sol_rotateY(objIn,alpha,origin)

YA The angle is in degrees.

YA

yA sol rotateY(objIn,alpha) uses origin = objOut{i}.origin;

YA

% Ex: a
YA b
YA

% See also SOL_COMBINE, SOL_RENDER, SOL_ROTATE, SOL_ROTATEX, SOL_ROTATEZ,
YA SOL_SCALE, SOL_SET, SOL_TRANSLATE

A

sol_rotateY(sol_cuboid(1,1,2),60,[0 0 3]);
sol_rotateY(sol_cylinder(1,3),90);

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2
alpha=alpha/180*pi; Jdegrees to radians

if (iscell(objIn)) %a list of structs
for i=1:length(objIn)

objOut{il=objIn{i};

if nargin < 3, origin = objOut{i}.origin; end

if (isfield(objIn{i},’vertices’))
V=objOut{i}.vertices;
V=[V(:,1)-origin(1), V(:,2)-origin(2), V(:,3)-origin(3)];
V=[cos(alpha)*V(:,1)+sin(alpha)*V(:,3), ...

v(:,2), ...

-sin(alpha)*V(:,1)+cos(alpha)*V(:,3)];
V=[V(:,1)+origin(1), V(:,2)+origin(2), V(:,3)+origin(3)];
objOut{i}.vertices=V;

N=objOut{i}.normals;
N=[cos(alpha)*N(:,1)+sin(alpha)*N(:,3), ...

N(:,2), ...

-sin(alpha)*N(:,1)+cos(alpha)*N(:,3)];
objOut{i}.normals=N;

else
X=objOut{i}.xdata-origin(1);
Z=objOut{i}.zdata-origin(3);
objOut{i}.xdata=(cos(alpha)*X+sin(alpha)*Z)+origin(1);
objOut{i}.zdata=(-sin(alpha)*X+cos(alpha)*Z)+origin(3);
X=objOut{i}.normals(:,:,1);
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Y=objOut{i}.normals(:,:,2);
Z=objOut{i}.normals(:,:,3);
Xrot=cos(alpha)*X+sin(alpha) *Z;
Zrot=-sin(alpha)*X+cos (alpha) *Z;
objOut{i}.normals=cat(3,Xrot,Y,Zrot);
end
% ’origin’
O=objOut{i}.origin;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[cos(alpha)*0(1)+sin(alpha)*0(3), ...
0(2), ...
-sin(alpha)*0(1)+cos(alpha)*0(3)];
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.origin=0;

if (isfield(objIn{i},’basel’))
O=objOut{i}.basel;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[cos(alpha)*0(1)+sin(alpha)*0(3), ...

0(2), ...

-sin(alpha)*0(1)+cos(alpha)*0(3)];
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.basel=0;

end

if (isfield(objIn{i},’base2’))
O=objOut{i}.base2;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[cos(alpha)*0(1)+sin(alpha)*0(3), ...

0(2), ...

-sin(alpha)*0(1)+cos(alpha)*0(3)];
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.base2=0;

end
end
else
error (’input must be cell array’)
end %if
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sol _rotateZ.m

function objOut = sol _rotateZ(objIn,alpha,origin)

% SOL_ROTATEZ rotates objects about specified origin and direction of axis Z.
YA

% Syntax: objOut = sol_rotateZ(objIn,alpha,origin)

YA The angle is in degrees.

YA

% sol_rotateZ(objIn, alpha) uses origin = objOut{i}.origin;

YA

% Ex:a = sol_rotateZ(sol_cuboid(1,1,2),60,[0 -2 0]);

% b = sol_rotateZ(sol_cuboid(0.5,1,3),20);

YA

% See also SOL_COMBINE, SOL_RENDER, SOL_ROTATE, SOL_ROTATEX, SOL_ROTATEY,
YA SOL_SCALE, SOL_SET, SOL_TRANSLATE

)

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

alpha=alpha/180*pi; Jdegrees to radians

if (iscell(objIn)) %a list of structs
for i=1:length(objIn)
objOut{i}=objIn{i};
if nargin < 3, origin = objOut{i}.origin; end
if (isfield(objIn{i},’vertices’))
V=objOut{i}.vertices;
V=[V(:,1)-origin(1), V(:,2)-origin(2), V(:,3)-origin(3)];
V=[cos(alpha)*V(:,1)-sin(alpha)*V(:,2), ...
sin(alpha)*V(:,1)+cos(alpha)*V(:,2), ...
V(:,3)];
V=[V(:,1)+origin(1), V(:,2)+origin(2), V(:,3)+origin(3)];
objOut{i}.vertices=V;
N=objOut{i}.normals;
N=[cos(alpha)*N(:,1)-sin(alpha)*N(:,2), ...
sin(alpha)*N(:,1)+cos(alpha)*N(:,2), ...
N(:,3)];
objOut{i}.normals=N;
else
X=objOut{i}.xdata-origin(1);
Y=objOut{i}.ydata-origin(2);
objOut{i}.xdata=(cos(alpha)*X-sin(alpha)*Y)+origin(1);
objOut{i}.ydata=(sin(alpha)*X+cos(alpha)*Y)+origin(2);

64



X=objOut{i}.normals(:,:,1);
Y=objOut{i}.normals(:,:,2);
Z=objOut{i}.normals(:,:,3);
Xrot=cos(alpha)*X-sin(alpha) *Y;
Yrot=sin(alpha)*X+cos(alpha)*Y;
objOut{i}.normals=cat(3,Xrot,Yrot,Z);
end
% ’origin’
O=objOut{i}.origin;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[cos(alpha)*0(1)-sin(alpha)*0(2), ...
sin(alpha)*0(1)+cos(alpha)*0(2), ...
0(3)1;
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.origin=0;

if (isfield(objIn{i},’basel’))
O=objOut{i}.basel;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[cos(alpha)*0(1)-sin(alpha)*0(2), ...
sin(alpha)*0(1)+cos(alpha)*0(2), ...
0(3)1;
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.basel=0;
end
if (isfield(objIn{i},’base2’))
O=objOut{i}.base2;
0=[0(1)-origin(1), 0(2)-origin(2), 0(3)-origin(3)];
0=[cos(alpha)*0(1)-sin(alpha)*0(2), ...
sin(alpha)*0(1)+cos(alpha)*0(2), ...
0(3)];
0=[0(1)+origin(1), 0(2)+origin(2), 0(3)+origin(3)];
objOut{i}.base2=0;
end
end
else
error (’input must be cell array’)
end %if
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sol_scale.m

function objOut = sol_scale(objIn,x)

% SOL_SCALE scale function for cell array structure.
b

% Syntax: objOut
b

% Ex: triple_cube = sol_scale(sol_cuboid,3);

sol_scale(objIn,x)

yA half_sphere = sol_scale(sol_sphere,0.5);

YA

% See also SOL_COMBINE, SOL_RENDER, SOL_ROTATE, SOL_ROTATEX, SOL_ROTATEY,
yA SOL_ROTATEZ, SOL_SET, SOL_TRANSLATE.

YA

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if (iscell(objIn)) %a list of structs
for i=1:length(objIn)
objOut{il=objIn{i};
origin = objOut{i}.origin;
if (isfield(objIn{i},’vertices’))
V=objIn{i}.vertices;
V=[(V(:,1)-origin(1))*x+origin(1),...
(V(:,2)-origin(2))*x+origin(2),...
(V(:,3)-origin(3))*x+origin(3)];
objOut{i}.vertices=V;
else
objOut{i}.xdata=(objOut{i}.xdata-origin(1))*x+origin(1);
objOut{i}.ydata=(objOut{i}.ydata-origin(2))*x+origin(2);
objOut{i}.zdata=(objOut{i}.zdata-origin(3))*x+origin(3);
end
% ’origin’
O=objOut{i}.origin;
0=(0-origin)*x+origin;

objOut{i}.origin=0;

if (isfield(objIn{i},’basel’))
B=objOut{i}.basel;
B=(B-origin)*x+origin;
objOut{i}.basel=B;

end

if (isfield(objIn{i},’base2’))
B=objOut{i}.base2;

B=(B-origin)*x+origin;
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objOut{i}.base2=B;

end

if (isfield(objIn{i},’length’))
L=objOut{i}.length;
L=Lx*x;
objOut{i}.length=L;

end

if (isfield(objIn{i},’radius’))
R=objOut{i}.radius;
R=R*x;
objOut{i}.radius=R;

end

if (isfield(objIn{i},’radiusl’))
R=objOut{i}.radiusl;
R=R*x;
objOut{i}.radius1=R;

end

if (isfield(objIn{i},’radius2’))
R=objOut{i}.radius2;
R=R*x;
objOut{i}.radius2=R;

end

if (isfield(objIn{i},’1x’))
L=objOut{i}.1lx;
L=L*x;
objOut{i}.1x=L;

end

if (isfield(objIn{i},’1ly’))
L=objOut{i}.1ly;
L=Lx*x;
objOut{i}.ly=L;

end

if (isfield(objIn{i},’1z’))
L=objOut{i}.1z;
L=Lx*x;
objOut{i}.1lz=L;

end

if (isfield(objIn{i},’rx’))
L=objOut{i}.rx;
L=Lx*x;
objOut{i}.rx=L;

end

if (isfield(objIn{i},’ry’))
L=objOut{i}.ry;
L=Lx*x;
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objOut{i}.ry=L;
end
if (isfield(objIn{i},’rz’))
L=objOut{i}.rz;
L=Lx*x;
objOut{i}.rz=L;
end
end
else
error (’input must be cell array’)
end %if
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sol_set.m

function objOut = sol_set(objIn,varargin)

% SOL_SET sets the value of the specified property

A for the cell array structure.

yA

% Syntax: objOut = sol_set(objIn,varargin)

yA

% Ex: ball=sol_sphere; cube= sol_cuboid(3);

% red_ball= sol_set(ball,’FaceColor’,[1 0 0],’EdgeColor’,[1 1 0]);
% transparent_cube= sol_set(cube,’FaceAlpha’,0.2);

yA

% Input is:

% a cell array of structure consisting of a vertex and face array

% or a x,y,z and ’PropertyName’,PropertyValue

h

% See also SOL_COMBINE, SOL_RENDER, SOL_ROTATE, SOL_ROTATEX, SOL_ROTATEY,
/) SOL_ROTATEZ, SOL_SCALE, SOL_TRANSLATE.

h

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if (iscell(objIn)) %a list of structs
for i=1:length(objIn)
objOut{i}=objIn{i};
if (isfield(objOut{i},’flag’))
objOut{i}.flag=[objOut{i}.flag vararginl;
else
objOut{i}.flag=varargin;
end
end
else
error (’input must be cell array’)

end
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sol_sphere.m

function sphere = sol_sphere(radius,n)

% SOL_SPHERE generates sphere.

)

% Syntax: sphere = sol_sphere(radius,n)

)

%  sol_sphere(radius) uses n=20.

/A sol_sphere uses radius=1, n=20 generates unit sphere.
YA

% Ex: sphere = sol_sphere(3,40)

h

% See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID,
/A SOL_RECTANGLE, SOL_RING, SOL_RINGEXT, SOL_SPIRAL,

/) SOL_SURFACE20BJ, SOL_PATCH20BJ.

h

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 1, radius = 1; end

if nargin < 2, n = 20; end

theta = (-n:2:n)/n*pi; % -pi <= theta <= pi is a row vector.

phi = (-n:2:n)’/n*pi/2; % -pi/2 <= phi <= pi/2 is a column vector.
cosphi = cos(phi); cosphi(1l) = 0; cosphi(un+l) = 0;

sintheta = sin(theta); sintheta(l) = 0; sintheta(n+l) = 0;

radius*cosphi*cos(theta);

radius*cosphi*sintheta;

z = radius*sin(phi)*ones(1,n+1);

sphere.label = ’sphere’;

sphere.xdata = x;
sphere.ydata = y;
sphere.zdata = z;

sphere.normals = cat(3,x,y,2z);

sphere.radius = radius;

[0 0 0];

sphere.origin

sphere = {sphere};
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sol_spiral.m

function spiral = sol_spiral(Rt,Rs,Hs,Ns,mn)

h
h
h
h
h
h
h
h
h
h
h
h
h
h
b
h
h
h
h
h
h
h
h

SOL_SPIRAL generates spiral.

Syntax: spiral = sol_spiral(Rt,Rs,Hs,Ns,mn)

The input arguments are following :

Rt ... radius of the tube.

Rs ... radius of the spiral.

Hs ... height of the spiral. Height could be two points in form [2x3]-matrix,
[x1 y1 z1;x2 y2 z2].

Ns ... number of revolution per Hs.

mn = [m n]

m ... number of grid points in each (circular) section of the tube.

n ... number of sections along the tube.

Ex1l: spirall = sol_spiral(0.4, 1, 4, 4, [20 60]);
Ex2: spiral2 = sol_spiral(0.2,1,[0 0 0; 3 3 3],4,[40 40]);

See also SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER, SOL_ELLIPSOID,
SOL_POLYHEDRA, SOL_RECTANGLE, SOL_RING, SOL_RINGEXT, SOL_SPHERE,

SOL_SURFACE20BJ, SOL_PATCH20BJ.
matlab\demos\knot.m

% (c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

rotflag = 0;
if all(size(Hs)==[2 31),

rotflag = 1;

first_point = Hs(1,:);

second point = Hs(2,:);

sc=[0 0 1];

sb=second_point - first_point;
Hs=norm(sb) ;

fi=acos(dot(sc,sb)/(norm(sc)*norm(sb)));

if f£fi==0,
u=[1 0 0];
else

u=cross(sc,sb);

71

h

directional vector of sample spiral

% directional vector of spiral

b
h
h

b
h

height of spiral
angle of rotation in rad
fi=acos(sb(3)/norm(sb));

directional vector of axis of rotation,
[-sb(2) sb(1) 0]



end

u=u/norm(u) ;

end

Fs = Ns/Hs;

m = mn(1); % Number of grid points in each (circular)
n = mn(2); % Number of sections along the tube.

A = Rs; % Radius of the spiral

R = Rt; % Radius of the tube.

% Do not change this!
t = Hs*(0:n)/n;

% [x10;%20;x30] is the parametric representation of
% the center-line of the tube:

x10 = Axcos(2*pi*Fs*t);
x20 = A*sin(2*pi*Fs*t);
x30 = t;

% [x11;%21;x31] is velocity (same as tangent) vector:
x11 = -Ax2*pi*Fs*sin(2*pi*Fs*t) ;
x21 Ax2*pi*Fs*cos (2*pi*Fs*t) ;
x31

ones (size(x30));

% [x12;x22;x32] is acceleration vector:
x12 = -Ax(2*pix*Fs) "2*cos(2*pi*Fs*t) ;
x22 = —Ax(2%pix*Fs) "2*sin(2*pi*Fs*t) ;

x32 = zeros(size(x30));

speed = sqrt(x11.72 + x21.72 + x31.72);

% This is the dot-product of the velocity and acceleration vectors:

velacc = x11.*x12 + x21.%x22 + x31.%*x32;

% Here is the normal vector:

nrmll = speed.”2 .* x12 - velacc.x*xll;

nrml2 = speed.”2 .* x22 - velacc.*x21;

nrml3 = speed.”2 .* x32 - velacc.*x31;

normallength = sqrt(nrmll.”2 + nrml2.°2 + nrml3.72);

% And here is the normalized normal vector:
unitnormall = nrmll ./ normallength;
unitnormal2 = nrml2 ./ normallength;

unitnormal3 = nrml3 ./ normallength;
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% And the binormal vector ( B =T x N )

binormall = (x21.*unitnormal3 - x31.*unitnormal2) ./ speed;

binormal2 = (x31.*unitnormall - x11.*unitnormal3) ./ speed;

binormal3 = (x11.*unitnormal2 - x21.*unitnormall) ./ speed;

0
]

]
I

is the coordinate along the circular cross-sections of the tube:
(0:m)’;
(2%pi/m)*s;

% Finally, the parametric surface.

% Each of x1, x2, x3 is an (m+1)x(n+1) matrix.

% Rows represent coordinates along the tube. Columns represent coordinates

% in each (circular) cross-section of the tube.

xal
xbl
xa2
xb2
xa3
xb3

= ones(m+1,1)*x10;
= (cos(s)*unitnormall + sin(s)*binormall);
= ones(m+1,1)*x20;
= (cos(s)*unitnormal2 + sin(s)*binormal2);
= ones(m+1,1)*x30;

= (cos(s)*unitnormal3 + sin(s)*binormal3);

color = ones(m+1,1)*((0:n)*2/n-1);

x1
x2
x3

xal + Rxxbil;
xa2 + R*xxb2;
xa3 + R*xxb3;

x1n=x1-xal;

x2n=x2-xa2;

x3n=x3-xa3;

normals = cat(3,x1n,x2n,x3n);
basel=[0 0 0];
base2=[0 0 Hsl;

if rotflag,

cosa = cos(fi);
sina = sin(fi);

vera = 1 - cosa;

rot = [cosa+u(l) " 2*xvera u(1l)*u(2)*vera-u(3)*sina u(1)*u(3)*vera+u(2)*sina; ...

u(1)*u(2)*vera+u(3)*sina cosa+u(2) "2*vera u(2)*u(3)*vera-u(l)*sina;

u(1)*u(3)*vera-u(2)*sina u(2)*u(3)*vera+u(l)*sina cosa+u(3) "2*vera]’;
X=x1;
Y=x2;
Z=x3;
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[m,n] = size(X);
newxyz = [X(:), Y(:), Z(:)]1;
newxyz = newxyzx*rot;

x1 = first_point(1)+reshape(newxyz(:,1),m,n);

x2 = first_point(2)+reshape(newxyz(:,2),m,n);
x3 = first_point(3)+reshape(newxyz(:,3),m,n);
X=normals(:,:,1);
Y=normals(:,:,2);
Z=normals(:,:,3);

[m,n] = size(X);
newxyz = [X(:), Y(:), Z(:)];

Newxyz = NeWXyz*rot;

normals=cat (3,reshape (newxyz(:,1) ,m,n),...
reshape (newxyz(:,2) ,m,n),...
reshape (newxyz(:,3) ,m,n));
basel= first_point;
base2=second_point;
origin = mean([basel; base2]);

end

spiral.label ’spiral’;
spiral.xdata = x1;
spiral.ydata = x2;
spiral.zdata = x3;

spiral.normals=normals;
spiral.radius_tube = Rt;
spiral.radius_spiral = Rs;

spiral.height = Hs;

spiral.basel = basel;

spiral.base2 base2;

spiral.origin = mean([basel; base2]);

spiral= {spiral};
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sol_surface2obj.m

function objOut = sol_surface2obj(x,y,z,n,origin);

h
b
h
h
h
h
h
h
h
h
h
h
h
h
h
h
h

b

SOL_SURFACE20BJ changes surface to solid object.
Syntax: objOut = sol_surface2obj(x,y,z,n,origin);
sol_surface2obj(v,f,n) calculates origin as a mean of x, y, z.

Ex: [x,y,z]=peaks;
h=surf (x,y,2);
n=get (h, ’vertexnormals’);

a = sol_surface2obj(x,y,z,n);

a{1}

See also SOL_PATCH20BJ,
SOL_CIRCLE, SOL_CONUS, SOL_CUBOID, SOL_CYLINDER,
SOL_ELLIPSOID, SOL_POLYHEDRA, SOL_RECTANGLE,
SOL_RING, SOL_RINGEXT, SOL_SPHERE, SOL_SPIRAL.

(c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin < 5, origin = mean([x(:) y(:) z(:)]); end

objOut.label

objOut.xdata
objOut.ydata

’any_surface’;

X;

Y

objOut.zdata = z;

objOut.normals = n;

objOut.origin = origin;

objOut = {objOut};
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sol_translate.m

function objOut = sol_translate(objIn,dx,dy,dz,options)

h
h
h
h
h
h
h
h
h
h
h
h
h
h
b
h
h
h
h
h
h

b

SOL_TRANSLATE translate function for cell array structure.

Syntax:objOut = sol_translate(objIn,dx,dy,dz,options)

Input argument options can be ’rel’ or ’abs’

(insted of relatively or absolutely translation).

Relatively translation means taht the object will be translate
about distances dx,dy,dz.

Absolutely translation means taht the origin of the object will be placed
at position dx,dy,dz.

sol_translate(objIn,dx,dy,dz) uses options=’rel’
Ex:conus=sol_conus(2,3,10);
conusl=sol_translate(conus,3,-3,5);
conus2=sol_translate(conus,5,5,5,’abs’);
See also SOL_COMBINE, SOL_RENDER, SOL_ROTATE, SOL_ROTATEX, SOL ROTATEY,

SOL_ROTATEZ, SOL_SCALE, SOL_SET.

(c) Petr HORA & Olga CERVENA, 2004, Solid Graphics Toolbox 0.2

if nargin<b, options=’rel’; end

if (iscell(objIn)) %a list of structs

for i=1:length(objIn)
objOut{i}=objIn{i};

O=objOut{i}.origin;
if strcmp(options, ’abs’)
x=dx-0(1);
y=dy-0(2);
z=dz-0(3) ;
else
x=dx;
y=dy;
z=dz;

end
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end

else

if (isfield(objIn{i},’vertices’))
V=objOut{i}.vertices;
V=[V(:,D+x, V(:,2)+y, V(:,3)+z];
objOut{i}.vertices=V;

else
objOut{i}.xdata=objOut{i}.xdata+x;
objOut{i}.ydata=objOut{i}.ydata+y;
objOut{i}.zdata=objOut{i}.zdata+z;

end

% ’origin’

O=objOut{i}.origin;

0=[0(1)+x, 0(2)+y, 0(3)+z];

objOut{i}.origin=0;

if (isfield(objIn{i},’basel’))
B=objOut{i}.basel;
B=[B(1)+x, B(2)+y, B(3)+z];
objOut{i}.basel=B;

end

if (isfield(objIn{i}, ’base2’))
B=objOut{i}.base2;
B=[B(1)+x, B(2)+y, B(3)+z];
objOut{i}.base2=B;

end

error(’input must be cell array’)

end %if
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