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1 virtual bool rayIntersectShape(Ray &ray, int *primID, float *u, float *v) const = 0;
virtual void fillIntersection(float distance, int primID, float u, float v,Intersection *

intersection) const = 0;

T ENLRIG, 5 PR IR AR LM S K52, AR

1 std::optional<Intersection> rayIntersect(Ray &ray) const {
int primID, geomID = -1;
float u, v;
| bool hit = rayIntersect(ray, &geomID, &primID, &u, &v);
if (!'hit)
6 return std::nullopt;
Intersection its;
shapes [geomID]->fillIntersection(ray.tFar, primID, u, v, &its);

9 return std::make_optional (its);
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1 class Triangle {

int primID;
3 int vtx0Idx, vtxlIdx, vtx2Idx;

1 const TriangleMesh *mesh = nullptr;

}

Horp mesh FoRiZ =AM T FRIBRMAEXTSR, XA vixIdx XY TG AR RS

class Ray {
Point3f origin;
Vector3f direction;
i\ float tFar, tNear;
}
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4.2 BoundingBox
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class AABB{
Point3f pMin, pMax;
bool RayIntersect(const Ray &ray, float *tMin = nullptr,

float *tMax = nullptr) const;

e 29z AABB WoR38Jjik (raylntersect).
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class Acceleration {

HA TR O

E TN R
virtual bool rayIntersect(Ray &ray, int *geomlD,
float *v) const = 0;

virtual void build() = 0;

std::optional<Intersection> rayIntersect(Ray &ray) const {

int primID, geomID = -1;

float u, v;

bool hit = rayIntersect(ray, &geomID,
if (!'hit)
return std::nullopt;

Intersection its;

shapes [geomID]->fillIntersection(ray.tFar,

return std::make_optional(its);

FATE LR B H i,

int *primID,

primID, u,

&primID, &u, &v);

v, &its);
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5.1 BVH #4j
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HIn# 25+ BVH (Bounding Volume Hierarchies).,
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5.2 BVH Tixighiky
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struct BVH::BVHNode {

BVHNode * left;

BVHNode * right;

BoundingBox box;

int firstShapeOffset;

int nShape = 0;

int splitAxis;

}
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BVHNode * BVH::recursiveBuild(std::vector < BVHShapeInfo > & shapeInfos, int 1, int r,
std::vector < std::shared_ptr < Shape>> & orderedShapes) {

if ( r-1 <= LeafMaxSize ) {
node->firstShapeOffset = orderedShapes.size();
node->nShape = nShapes;
for (int i =1 ; i <7r ; ++ i ) {

orderedShaps.push_back(shapes[shapeInfos[i].id]);

}
return node;

}
\... handle no-left case
}
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How to create awesome accelerators: The Surface Area Heuristic

Spatial Splits in Bounding Volume Hierarchies

Fast BVH Construction on GPUs

Bounding Volume Hierarchies

H—JT, HHEIY BVH U XK (BVH2) HLUE, XAEAHR I 5
IHFE s R FE AR E T2 SRR %, HIGEA A CPU/GPU 1 SIMD 5.
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https://medium.com/@bromanz/how-to-create-awesome-accelerators-the-surface-area-heuristic-e14b5dec6160
https://www.nvidia.in/docs/IO/77714/sbvh.pdf
https://luebke.us/publications/eg09.pdf
https://pbr-book.org/3ed-2018/Primitives_and_Intersection_Acceleration/Bounding_Volume_Hierarchies
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Efficient SIMD Single-Ray Traversal using Multi-branching BVHs

Efficient Incoherent Ray Traversal on GPUs Through Compressed Wide BVHs

[l AT AR BB R , Al DMEE A 2 —SE I — RS BVH fifl, I g
— N 5IATEI R BVH AERLEPERE ERYILSE, w DA SR AR EEF FE AR AR A


https://graphics.stanford.edu/~boulos/papers/multi_rt08.pdf
https://research.nvidia.com/sites/default/files/publications/ylitie2017hpg-paper.pdf
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