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Light Next Event Estimati

nghtSamp‘LeResult samplequht() const {
float rl = randf();
float r2 = randf();
LightSampleResult res;

res.origin = (1.8f - sqrt(rl)) * pl1 + (sgrt(rl) * (1.0f - r2)) * p2 + (sgrt(rl) * r2) * p3;
res.color = material.color;

res.normal = material.normal;

res.pdf = 1.0f / (8.5f * length(cross(p2 - pl, p3 - pl)));

res.erate = material.erate;

return res;
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Sampling the Light
Then we can rewrite the rendering equation as
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Now an integration on the light!
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HitResult shadowRes = shoot(shapes, shadowRay);
if (abs(shadowRes.distance - distance) < 8.01f && shadowRes.material.isEmissive) {
float cosTheta = dot(shadowRay.direction, normal);
float cosTheta2 = dot(shadowRay.direction, lsr.normal);
if (cosTheta * cosTheta2 > 0) {
float 6 = cosTheta * cosTheta2 / (distance * distance);
float pdf = lsr.pdf;

vecld fr;
if(legacy) {
// for legacy method, we think every thing as
// a mix of ambient and reflect(except reflect part)
// we use where the ray goes to simulate the material
// and we think every thing goes on well with Lambert
fr = hitColor * PI_INV;
} else {
fr = BRDF_Evaluate(-indirect, material.normal, shadowRay.direction, material, hitColor);
F

float weight = 1.0 / pdf;
color += fr *# 6 * weight * lsr.erate;

4. cosine-weighted ¢
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Include/renderer.h

if(legacy) {

// legacy 2 97 7 B (TBROF 1
'/ ' ys 2xPI thanks to our living in
rouy 1
ou /¢
// cos-weighted importance sampling pdf = cos / PI
// so, fr s / pdf = rou

if (r < res.material.specularRate) {
vec3 ref = normalize(reflect(ray.direction, res.material.normal));
nextRay.direction = ref;
color += pathTracingNEE(shapes, nextRay, depth + 1, lights,
} else if (res.material.specularRate <= r && r <= res.material.refractRate) {
vec3 ref = normalize(refract(ray.direction, res.material.normal, float(res.material.refractRate)));
nextRay.direction = mix(ref,

res.material, res.hitColor) / P;

-nextRay.direction, res.material.refractRoughness);

color += pathTracingNEE(shapes, nextRay, depth + 1, lights, res.material, res.hitColor) / P;
} else {

vecd srcColor = res.hitColor;

vec3 ptColor = pathTracingNEE(shapes, nextRay, depth + 1, lights, res.material, res.hitColor);
color += ptColor * srcColor / P;
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//tent filter

double rl = 2.0 % randf();
rl = rl <17 sqrt(rl) -1 : 1 - sqrt(2 - rl);
double r2 = 2.0 * randf();
r2 =r2 <17? sqrt(r2) - 1 : 1 - sqrt(2 - r2);

X += (sx + 0.5 + rl) / double(width);
y -= (sy + 0.5 + r2) / double(height);;

Ray ray;
camera.castRay(vec2(x, y), ray);
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Include/mesh.h
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if(smooth) {
vec3 norm = normalize(
cross(vertices[trig[1]] - vertices[trig[@]], vertices[trig[2]] - vertices[trig[0]]));
n[trig[0]] += norm;
n[trig[1]] += norm;

n[trig[2]] += norm;

t.push_back(Triangle(vertices[trig[@]], vertices[trig[1]], vertices[trig[2]], m, vec3(3.0f, 3.0f, 3.0f), DIFF,
trig[0], trig[1], trig[2], smooth));
3
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if(smooth) {
vec3 norm = normalize(
cross(vertices[trig[1]] - vertices[trig[@8]], vertices[trig[2]] - vertices[trig[B6]]));
n[triq[8]] += norm;
n[trig[1]] += norm;
n[trig[2]] += norm;

t.push_back(Triangle(vertices[trig[@]], vertices[trig[1]], vertices[trig[2]], m, vec3(3.8f, 3.6f, 3.6f), DIFF,
trig[e], trig(1], trig(2], [Emooth));
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Include/shape.h
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vec3 get_0(float time){
if(timed == timel) return 01;

return 01 + (time - timeB8) / (timel - time@) % (O_prime - 01);
F
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ThinlLensCamera(const vec3& position, const vec3& forward = vec3(0,0,-1), float focallength = 2.9f, fleat FOV = 0.5f *x PI,

float fNumber = 22.0f, float t@ = 8, float t1 = B): Camera(position, forward, t0, t1) {
h from FOV

if(FOV == 0.0f) {

this->focallength = focallength;
} else {

this->focallength = 1.0f / std::tan(0.5f x FOV);
+

// compute lens radius from F-nun

lensRadius = 2.0f * focallength / fNumber;

b = 100008.0f; //#
a

= 1.0f / (1.0f / focallength - 1.0f [ b); // (§F 1/u + 1/v =

osition
) 4

arger than a for a norr

L camera

/ CC we an calct e W
// So, we can calculate this way

b = dot(p - position, forward) - a; // po
a = 1.0f / (1.0f / focallength - 1.0f / b);

bool castRay(const vec2& uv, Ray& ray) const override {
float t = time@ + randf() * (timel - timed);

const vec3 sensorPos = position + uv[B] * right + uv[1] * up;
const vec3 lensCenter = position + a * forward;

/s le po

float pdf_area;
const vec2 plLens2D = sampleDisk(lensRadius, pdf_area);

const vec3 plLens = lensCenter + pLens2D[8] * right + pLens2D[1] % up;
vec3 sensorToLens = normalize(plLens - sensorPos);

// find intersection

noint

yint

h object plane
const vec3 sensorToLensCenter = normalize(lensCenter - sensorPos);
const vec3 pObject = sensorPos + ((a + b) / dot(sensorToLensCenter, forward)) * sensorTolLensCenter

ray = Ray(plLens, normalize(pObject - plLens), t);
return true;
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int 1i;
for (i = 0; i < NEWTON_STEPS; ++i) {
// Newton's method
S -2
if (rou < 6.0) rou += 2 % PI;
if (rou »>= 2 * PI) rou = fmod(rou, 2 * PI);

if (mu <= 8) mu = FLT_EPSILON;
if (mu >= 1) mu = 1.8 - FLT_EPSILON;

point = getPoint(rou, mu, drou, dmu);

vec3d f = r.startPoint + r.direction * t - point;
float dist = glm::length(f);

normal = cross(dmu, drou);

if (dist < NEWTON_EPS) break;

float D = dot(r.direction, normal);

V-
t -= dot(dmu, cross(drou, f)) / D;
mu -= dot(r.direction, cross(drou, f)) / D;

rou += dot(r.direction, cross(dmu, f)) / D;
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