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k&= 7587 (Tensor Analysis)
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k&= 7587 (Tensor Analysis)
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src/Core/Primitive/Primitive3D.h
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template<typename Real>

class TPoint3D
( @,

Coord3D origin; o
b

Parametric form: 0 = (x,y, 2)
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template<typename Real>
class TLine3D d

{
Coord3D origin;

Coord3D direction; 0

b

Parametric form: x(t) =o0+td,t € (—o0, )
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template<typename Real>
class TRay3D
{
Coord3D origin;
Coord3D direction;

¥

R
5

Parametric form: x(t) =o0+td,t € [0, )
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template<typename Real>
class TSegment3D
{
Coord3D vO:;
Coord3D v1; Vo

b

R
S

Parametric form: x(t) = (1 —t)vp+tvy,t € [0,1]
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template<typename Real>

class TPlane3D
{
Coord3D origin;
Coord3D normal;
5
(x—0)'n=0
<

Parametric form:
ax +by+cz+d=0

n=(ab,c)
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template<typename Real>

class TTriangle3D

{

Coord3D v[3];
b
Vo
X(s,t) = vy + seg + teq
Parametric form: € = V1 —Vo

€1 = Vo —Vp
s+ts,te|01]
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template<typename Real>
class TSphere3D
{

Coord3D center;

Real radius;

b

Parametric form: Ix — c||* < r?
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template<typename Real>
class TCapsule3D
{
TSegment<Real> segment;
Real radius;

b

Parametric form: Ix — Vovq||? < 12
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template<typename Real>
class TTet3D
{
Coord3D v[4]; V1
J¥

Vo

x(u,v,w) =vy + ueg + vey + we,
€0 = V1 —Vp
Parametric form: e; = Vy —V
e, = V3 —V,

u+v+w,uv,wel01]
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 Axis Aligned Bounding Box(AABB)

template<typename Real>
class TAlignedBox3D
{

Coord3D vO0;

Coord3D v1;

b
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* Oriented Bounding Box(OBB)

template<typename Real>

class TOrientedBox3D

{
Coord3D center;
Coord3D u, v, w;
Coord3D extent;

b




150AS

Pt E
s DRSS
« BB EZ%/ B/ B REE
e SREHER/ ZAHNES
« REIBk/IRERES

« SE|UHEARES
- . %I|AABB/OBBRYEE =




BEITHE
Fotillorik=

template<typename Real>
Real TPoint3D<Real>::distance(const
TPoint3D<Real>& pt) const

{
}

return (origin - pt.origin).norm();
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d = |log — 04|
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;= (P — Vo) : (V1 — Vp)

lvy — V0||2
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template<typename Real>
Real TPoint3D<Real>::distance(const

{

TLine3D<Real>& line) const

Coord3D u = origin - line.origin;

Real tNum = u.dof(line.direction);

Real a = line.direction.normSquared();

Real t = a < REAL_EPSILON_SQUARED ?
0 :tNum / a;

Coord3D pj = line.origin +
t * line.direction);

return (origin - pj).norm();

IScAS

X(t) = vp + t(v1 — Vo)

HZ%k: —o<t<oo

4 Hgk: 0<t

. 0<t<1
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template<typename Real>
Real TPoint3D<Real>::distance(const
TRay3D<Real>& ray) const >}
{
ozt & V1

Coord3D u = origin - ray.origin;
Real tNum = u.dof(ray.direction); ¢ < 0 Vo
Real a = ray.direction.normSquared();
Real t = a < REAL_EPSILON_SQUARED ?
0 :tNum / a;

t=t<07?0:t
(P — Vo) * (V1 — Vo)

Coord3D pj = ray.origin + t = max 0
t * ray.direction); ”V1 — Vo ”2 )

return (origin - pj).norm();
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template<typename Real> p
Real TPoint3D<Real>::distance(const
TSegment3D<Real>& line) const t 7 1
{
Coord3D I = origin - segment.v0; o<t = V1
Coord3D dir = segment.vl - segment.v0; ¢ & 0 Vo
if (dirnormSquared() <
REAL_EPSILON_SQUARED){
return TPoint3D<Real>(segment.v0);

}
Real t = l.dot(dir) / dirnormSquared();

— V) (Vi —V
t = clamp (p 0) * (V1 0)’0’1
vy — vpll*

return (origin - q).norm();
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template<typename Real>
Real TPoint3D<Real>::distance(const
TPlane3D<Real>& plane) const

{
Real t = (origin -
plane.origin).dot(plane.normal);

Real n2 = plane.normal.normSquared();

Coord3D q = origin-t /n2 *
plane.normal;

Real sign = (origin - q).dot(plane.normal)
< Real(0) ? Real(-1) : Real(1);

return sign*(origin - q).norm();
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Q(s, t) = |Ix(s, t) — plI*
= as® + 2bst + ct* + 2ds + 2et + f Y1
a=e€g- € VO
b = €0 €1
c=e; - ey X(s,t) = vy + seg + teq
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- L Yo
x(s,t) = vy + seg + teq
_ be-cd t_bd—ae € = V1 —Vo
ac—b®>  ac-b? e; = Vz —Vp
s+t=1,st€]|0,1]
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if (s+t<=1){
if (s <0){
if (t<0){//region 4}
else {// region 3}
}

else{
if (t < 0){//region 5}
else {//region 0}
}

}

else{
if (s<0) {//region 2}
else if (t < 0) {//region 6}
else {//region 1}
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template<typename Real> P

Real TPoint3D<Real>::distance(const
TSphere3D<Real>& sphere) const

{

return (origin - sphere.center).norm() -
sphere.radius;

d=|p—cll-r
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template<typename Real>

Real TPoint3D<Real>::distance(const
TCapsule3D<Real>& capsule) const

{

Bool bInside;

Real d = (origin - project(capsule,
bInside).origin).norm();

return blnside == true ? -d : d;
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template<typename Real>
Real TPoint3D<Real>::distance(const

{

TTet3D<Real>& tet) const

Bool blnside = inside(tet);

TPoint3D<Real> closestPt;
Real minDist = REAL MAX;
for (inti=0;i < 4;i++)

{
TPoint3D<Real> q = project(tet.face(i));
Real d = (origin - g.origin).normSquared();
if (d < minDist)
{
minDist = d;
closestPt = q;
}
}
Real d = (origin - closestPt.origin).norm();
return blnside == true ? -d : d;
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BE#%: X(t) =0+ td, t € (—, ) 0

FH:ax +by+cz+d=0

-
a(o, +tdx)+b(oy +tdy)+c(oZ +td,)+d =0

.
—(ao, +bo, +co, +d)

ad, +bd, +cd,
.
~—(n-o0+d)
n-d
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template<typename Real>

int TLine3D<Real>::intersect(const 0O
TPlane3D<Real>& plane,
TPoint3D<Real>& interPt) const

Real DAN = direction.dot(plane.normal);
if (abs(DdN) < REAL_EPSILON)

{
}

return 0;

Coord3D offset = origin - plane.origin;
Real t = -offset.dot(plane.normal) / DdN;

interPt.origin = origin + t * direction;
return 1;
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E#%: X(t) =0+ td,t € (—o,0)

Tk - ”X — C”z = T'z

lo + td — c||? = r?

(td+o—c¢)-(td+0—c¢) =712

t?’d-d)+2td-(0—c)+(0—¢)-(0—¢c)—1r?>=0

t?+2td-(o—c)+(0—¢)-(0—¢c)—71%=0 =) at’+2bt+c=0
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E#%: X(t) =0+ td,t € (—o,0)

Tk - ”X — C”z = T'z

a=1

at? +2bt+c=0 b=td-(o—c)

c=((0—-¢)-(0—c¢c)—1?

Two intersections b2 — 4ac > 0

 —b—+/b?—4ac ‘ —b++/b? —4ac
2a i 2a

t, One intersection b2 — 4ac =

No intersection b%2 —4ac < 0
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BE#%: X(t) =0+ td, t € (—, )

=@F: x(u,v,w) =wvyg+uv; +ovv,,ut+v+w=1
=
o+td=(1—u—v)vygt+uvy + vv,

-

[-d v,-v, v,-v]lul=[o-v,] €m) Ax=b
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) _((O_VO)X(Vl_Vo))’(Vz—Vo)_
Y175 (dx(vz_vo))‘(O—Vo)

- } ((O_VO)X(Vl_Vo))'d

D :dX(VZ_VO)'(Vl_Vo)
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Case 1.
D=dx(v,-Vy)-(v,—V,)=0

Case 2:




HEAZ
- NS

D

JL

dx(v,—Vy)- (v, —V,)

(ZX:0FERS

0

150AS

d
Case 3:
V2
[ o— @
Vo \ V1
0 d
Case 4: v
. e o




ISCAS +o#%nadmyn

./;\. :l-ll A S A Institute of Software, Chinese Academy of Sciences
H3Z Mz

o 2445 5AABBRYFEAS

Slab x: [xg, X1 ] | :

| /}——— -
Slaby: Vo, ¥1] i v -
Slab z: [ZO»Z1] /““‘ B V-O-- ol bF -

s

Slabs method [Kay and Kajiya (1986)]
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Xo X1

Slabs method [Kay and Kajiya (1986)]
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tO,x tl, X
e —_—
to,y L1,y
- I
tO,z tl,z
Lmin Cmax

o
to’x tl,x
tl,y A n/‘ y
1
tl,y
/ tO,x
2 Yo
0,y tO,y
X0 X1
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[d PeriDyno Studio 0.8.1: An Al-targeted physical simulation platform

@ File () Edit B Help ™ Rendering
Camera Lighting Auxiliary Edit Node Editor

out €

g \ Distance

e Foint Out €

® Cube

Rendered by Native OpenGL: 62.4 FPS

800 P

Property Editor
P, perty

* Control Variables
Location 0.00

Rotation 0.00
Log Console

Status Bar

example/Cuda/RigidBody/ Qt_ComputeDistance
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G PeriDyno Studio 0.8.1: An Al-targeted physical simulation platform

#® File () edit B Help ™ Rendering

Camera Lighting Auxiliary Edit Node Editor

Segement

out & ] I

Intersection

Segment @
Segment Ot

Cube

Cubelodel

Rendered by Native OpenGL: 59.6 FPS

soo0 P

Property Editor
a8 X
w State Variables

Name

Elapsed Time
Log Console

T - e

Status Bar

example/Cuda/RigidBody/ Qt_IntersectionBetweenLineAndOBB
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7 PeriDyno 0.8.1

Camera Lighting Auxiliary Edit

Rendered by Native OpenGL: 53.4 FPS

example/Cuda/RigidBody/GL_HitBricks
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e Geometric tools for computer graphics (Elsevier, 2003)
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