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FEZHIIZRT T, AL T Whitted-Style Ray Tracing 5%, JFHJH BVH
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BRI
FHEE Bk EEES, AR SCIGXTHEZE B B K, FEAEPA N LT
BT main.cpp, PATE R ASIR SEEG A AL CornellBox

BT Render, PAJE)W CornellBox H H 33 Path Tracing 552 A [A]— Pixel
Z X Sample

Bk T Object, Sphere, Triangle, TriangleMesh, BVH, ¥shl T area @15

Sample J5i%, PASEBUGIRIEIBUREE, FHAE Scene WIS T RFEIEIR 3%
1 sampleLight

BT Material FEZEEHSEEL T sample, eval, pdf =4~ 5T Path Trac-
ing A8 R BITTE

il EE BN
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Triangle: :getIntersection in Triangle.hpp: KR FEL- = A TEAHAT REL
RS AL, 3 BLERE B SEI S IR ARG TR o

IntersectP(const Ray& ray, const Vector3f& invDir,

const std::array<int, 3>& dirIsNeg) in the Bounds3.hpp: iX/~pRZUH)
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YEH & HIWr & BoundingBox 52 @ HAHAC, 15 ELAZRF R SEI6H sL Bl
HI N RS FE AL, IF H3FERAGE ¢t enter = t_exit FHHEER) HI 275 1R A .

o getIntersection(BVHBuildNode* node, const Ray ray)in BVH.cpp: BVH
EPGIRE, 15 E R BRI P S N ARG AR AL
2.3 Giikisir

BRI T CMake, "NEGEERIMCRS IS, AT A4, BRI DAZR 12X
ATIH -

$ mkdir build
cd ./build

$
$ cmake
$ make

T2 G, Wkl PLEs . /Raytracing RATIRF . 1555 U PRAE 77T PA
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3.1 RAGHERR
TEARRERF, RATEEBOX— R A
o castRay(const Ray ray, int depth)in Scene.cpp: fEH H 5L Path Trac-
ing A
A fE S R A
o intersect(const Ray ray)in Scene.cpp: K—45064 53 5 HIAZ 5

o sampleLight(Intersection pos, float pdf) in Scene.cpp: TEEHI A
JEIR EAZ AR uniform M1 sample —4~5d, HITHIZ sample RIS E



sample (const Vector3f wi, const Vector3f N) in Material.cpp: #% 1%
MRERT, 28 ASFT oS53k &, R AR — AN 507 1)

pdf (const Vector3f wi, const Vector3f wo, const Vector3f N) in Ma-
terial.cpp: 235 —RPAYS . HATT 0 S5k M &, V15 sample J7 kA5G 2% AT
7 ] AR A

eval (const Vector3f wi, const Vector3f wo, const Vector3f N) in Ma-

terial.cpp: 45 E—XTAYS . T SE R R, TRXAEI M £ o {H
ARE B AR

RussianRoulette in Scene.cpp: P RR, Russian Roulette i

3.2 Path Tracing WSz
WA A1) Path Tracing O RESUIF (O T 5.2 MAE ARG —3C, wo 5 X
SR
. shade(p, wo)
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Uniformly sample the light at xx (pdf_light =1 / A)
Shoot a ray from p to x
If the ray is not blocked in the middle

L dir = L_i * f r *x cos_theta * cos_theta x / |x-pl~2

/ pdf_light

L _indir = 0.0

Test Russian Roulette with probability P_RR

Uniformly sample the hemisphere toward wi (pdf_hemi = 1
/ 2pi)

Trace a ray r(p, wi)

If ray r hit a non-emitting object at q



12 L _indir = shade(q, wi) * f r * cos_theta / pdf_hemi /
P _RR

14 Return L_dir + L_indir
R RRAR R SR Ay HROHESE, FRATHE— 2 n] ARF DA TR e 5 o -

. shade(p, wo)

sampleLight (inter, pdf_light)

Get x, ws, NN, emit from inter
1 Shoot a ray from p to x

If the ray is not blocked in the middle
6 L dir = emit * eval(wo, ws, N) * dot(ws, N) * dot(ws,

NN) / Ix-pl~2 / pdf_light

L _indir = 0.0
0 Test Russian Roulette with probability RussianRoulette
10 wi = sample(wo, N)
1 Trace a ray r(p, wi)
If ray r hit a non-emitting object at q
L _indir = shade(q, wi) * eval(wo, wi, N) * dot(wi, N)

/ pdf(wo, wi, N) / RussianRoulette

15 Return L _dir + L_indir
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AR SR ARz T AR, EBH I A main.cpp H 3 IR/NEL Ren-

der.cpp HHJ SPP ZAMPIzATEEE; #LAl, AT ASE I 2 Ak vt —2
iz

HEBERE M, JEHIEE pdf GBS 0L, PAS sampleLight i FHT
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4.3 FHmrhe

HATHESE s 470 sample, eval, pdf, SEIL T Fck i) Diffuse B . i 7EAK
PRIk =A s BiuE O AR OL T BB =%, 5831 Microfacet #24. AAE45
ANEORAREEIE AR RAET B, IRUKIR AT AT A Diffuse #4J50R FIHY sample
5 pdf i1+5&.

Microfacet A FHIH L5+ Slides https://sites.cs.ucsb.edu/~1lingq
i/teaching/resources/GAMES101 Lecture 17.pdf.
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o [5 points] |G NIEH, @& A FEH CH; KA L EE WAL IE#
MFEIBAT.
o [45 points] Path Tracing: IE# L3l Path Tracing H ik, R4 HEX
T/NT 5124512, FEHL/NT 8 WEFLERA .

o [fu4T 10 points] £ & AE: ¥ £ &N i & Ray Generation F, &
T LTy
o [Ju%4-7 10 points] Microfacet: IF#4SLH Microfacet # i, HIEX T

R Microfacet MMy E L4 &,

o [-5 points] >k#£ %X README.md, README.md " & B 5 B L B o 12 K.,
3T CMakeLists.txt, RRXLEREHA, REERIRED, RRAF £ 4
B (Wde /build, /.vs) KFER.
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