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Submission

A Deadline23:59:59 Junel4h , 2022 (KST+0900)
o Githubserverclock

A Tosubmityourassignmentyoumust do two things.Both of them must be done BEFORE deadline.

1.  Youshould puslyourcommitto yourassignmentepo beforedeadline.
-Obviouslye- mail submissions not accepted

2.  Youshouldcommentthe lastcommit (beforedeadline)id (SHA1 hash)in githubissueboard.(Seenextslide)

A ThelastcommitBEFORé&eadline will be consideredassubmittedassignment.
o Githubserverwill trackthis for me.

o Timestampin your commit (localtime) will be igrnoed. (I will usegithub servertimestampinstead)
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Commenting Commit ID 1/2

% CGLAB-Classes / test2-lazysquid | private
¢ Code ssues 1 Pull requests 0
est2-lazysquid created by GitHub Classroom
D 3 commits

Branch: master v New pull request

lazysquid commit2

El] README.md

README.md

Commits on Mar 9, 2019

commit2

lazysquid committed 3 hours ago

commit 1

lazysquid committed 3 hours ago

Initial commit

lazysquid committed 3 hours ago

@ Unwatch~ | 1 W Star | 0 0

Wiki Insights

5 0 releases 22 1 contributor

Create new file =~ Upload files = Find File Clone or download ~

Latest commit c624214 3 hours ago

1.Goto your assignment repository
2. Click commits
3. Click copy button of your last commit

Ee | ce04214 <
E& | eas587co <>
E& | f8blesd <
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Commenting Commit ID 2/2

Code Pull requests 0 Projects 0 Wiki Insights
Filters ~ is:issue is:open © Labels 8 ‘," Milestones 0 -I

submi 1.Go to Issue tab
= “R%2 Clickr neiws sueR
3. Paste your lastest commit id
(Ctrl-v)
4.Clickr submwt sseR

v

T

Write Preview M B € ¢ ©

c604214f6caaefe22827010783d7716109a5fd8

Attach files by dragging & dropping, selecting them, or pasting from the clipboard.

LA Styling with Markdown is supported _l
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Policy

A In thefollowing casesyour gradefor this PAwill be 0

A Latesubmissior(Latepushbeforedeadlineor Latelastcommitid commenton issueboard)
A Build/executionfailure

A Makingpublicof yourassignmentepository

A If youtried to pushyour commitwith force option(Triedto changehistory of remote server)

A Yourfinal gradewill be* F ~
A Copy

J Computer Graphics
1/\ 7 Laboratory




Task List

1. Materials(12 Points)
A LambertianMetal, Dielectric Arealight (Emissivenaterial)

A Implementscatter functionin eachmaterialclass
2. Antialiasing6 Points)

3. Indirectlighting (6 Points)
A Multiple bouncesdepth>10

4. Directlight sampling(6 Pointg

5. Report(10Points)
A Forthistime, youneedto write yourreport in detail

A Addteaserimagewheneveryouaddnew features(e.g.completeyourtask)andexplainaboutit
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Initial Appearance

A Skeletoncode:Neonrenderer

A UnlikeOpenGlproject
the resultwill be pngfile.

- output: *.png
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Materials

See scatter method in each material class

mirror reflection

n=1.5
(glass)
®© www.scratchapixel.com specular reflection
Lambertian Metal Dielectric
(diffuse) (mirror with randomness)

€ /_J\{\ Computer Graphics
/\7 Laboratory https:// www.scratchapixel.com/lessons/3d-basic-rendering/introduction -to-shading



http://www.scratchapixel.com/lessons/3d-basic-rendering/introduction-to-shading

Materials

Lambertian (diffuse)
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Materials

APerfectmirror vs metal (mirror with randomness)
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Materials

dielectric material
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Materials

A Lightball
A Perfectglassball
A Perfectdiffuseball

A Glossymetal
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Antialiasing

A Shootmultiple raysper pixel
A Finalcolorwill be averageof thoseray colors

A Youcancontrol this in renderingloop whichisin main function.

Yiew point

FPixel to
Fender

— = Primary rays {4 shownof 16 total):

0 Possible sample locations for the pixel:

Pixel subcells:

I <:/”I\/\\7 fi&‘?é'ﬁ?ffraph‘cs http://www.cs.montana.edu/~halla/cs525/intro.htmi



http://www.cs.montana.edu/~halla/cs525/intro.html

Antialiasing

Alsppvs1024spp(sampleer pixel)
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Indirect Lighting

ASimulatemultiple bounceof light.

AYoucanseecolor bleeding(diffusiveinterreflections)after this!

ASeeintegrate methodin integrator classto control this behavior

https://www.pinterest.co.kr/pin/362117626263103458/

; y

http://qurneyjourney.blogspot.com l /dS/CoIbr -bleeding.html



http://gurneyjourney.blogspot.com/2010/05/color-bleeding.html
https://www.pinterest.co.kr/pin/362117626263103458/

Indirect Lighting

ASeered colorbleedingunderthe red sphere




Direct Light Sampling

AYoucanremovethesenoisesif you are usingdirect light sampling




Other Information

AThere are two given scenes, testScenel and testScene?2.

A Check test.cpp and test.hpp in nesandbox

// Factory function for simple test scenel
// Factory function for simple test scene2

A Th b h 1 1 - :shared_ptr<ne::Scene> testScenel() {
e SCene Can e C OSen In maln'Cpp‘DEFine materials std::shared_ptr<ne::Scene» testScens=2() {
ne::MaterialPointer materials[] = {

std::make_shared<ne::Lambertian>(glm::vec3(8.3f, 9.8f, 0.8f)),
std: :make_shared<ne: :Lambertian>({glm: :vec3(@.8f, 8.4f, 0.4f)),
std: :make_shared<ne: :Lambertian>({glm: :vec3(@.4f, 8.8f, 0.4f)),
std: :make_shared<ne: :Metal>(glm::vec3(@.4f, 0.4f, 9.8f)),

std: :make_shared<ne::Metal>(glm::vec3(@.4f, 0.8f, 9.4f)),

std: :make_shared<ne: :Metal>(glm::vec3(@.4F, 8.8f, 0.4f), @.2f),
std: :make_shared<ne: :Metal>(glm: :vec3(0.4f, 0.4F, 0.4f), B8.6F),
std::make_shared<ne::Dielectric>{glm::vec3(@.4f, @.4f, 0.4f), 1.5f),

const ne::MaterialPointer matl =
std::make_shared<ne::Lambertian>(glm::vec3{0.8f, 8.3f, @.3f});

const ne::MaterialPointer mat2 =
std::make_shared<ne::Lambertian>(glm::vec3{0.8f, 8.8f, 8.8f});

const ne::MaterialPointer mat3 =
std::make_shared<ne::Metal>(glm::vec3{0.8f, 0.6F, @.2f});

const ne::MaterialPointer matd =
std::make_shared<ne::Dielectric>(glm::vec3{0.8f, 8.8f, @.8f}, 1.5f);

const ne::MaterialPointer mats = std: :make_shared<ne: :Diffuselight>(glm::vec3(1.2, 1.2, 1.2)), // changed from glm::vec3(3@, 25,

std::make_shared<ne::Diffuselight>(glm::vec3{2.0, 2.9, 2.0}); 1
ne::RendablePointer objects[] = {
// Define rendable geometries and bind materials std: :make_shared<ne: :Sphere>(glm: :vec3(8, -1088.5, -1), 18@, materials[@]),
const ne::RendablePointer sl = std: :make_shared<ne: :Sphere>(glm::vec3(2, ©, -1), ©.5f, materials[1]),
std::make_shared<ne::Sphere>(glm::vec3(@, 8, -1), 8.5f, matl); std: :make_shared<ne: :Sphere>(glm::vec3(@, 0, -1), ©.5f, materials[2]),
const ne::RendablePointer s2 = std: :make_shared<ne: :Sphere>(glm: :vec3(-2, @, -1), @.5f, materials[3]),
std::make_shared<ne::Sphere>(glm::vec3(@, -100.5, -1), 180.f, mat2); std: :make_shared<ne: :Sphere>(glm::vec3(2, @, 1), 8.5f, materials[4]),
const ne::RendablePointer s3 = std: :make_shared<ne: :Sphere>(glm: :vec3(@, 0, 1), @.5f, materials[5]),
std::make_shared<ne::Sphere>(glm::vec3(1, @, -1), @.5f, mat3); std: :make_shared<ne: :Sphere>(glm: :vec3(-2, @, 1), ©.5f, materials[e]),
const ne::RendablePointer s4 = std: :make_shared<ne: :Sphere>(glm::vec3(8.5f, 1.8, -1), 08.5f,
std::make_shared<ne::Sphere>(glm::vec3(-1, @, -1), 9.5f, matd); materials[7]),
const ne::RendablePointer s5 = std: :make_shared<ne: :Sphere>(glm: :vec3(-1.5f, 1.5, @), 0.3f,
std::make_shared<ne::Sphere>(glm::vec3(8, 1, -1), ©.5f, mat5); materials[8]),
IH

// Assemble the scene

std::shared_ptr<ne::Scene> scene = std::make_shared<ne::Scenex»(); // Assemble the scene

scene->add(s1); std: :shared_ptr<ne::Scene> scene = std::make_shared<ne: :Scene>();
scene->add(s2);

scene->add(s3); for (int i = 8; i < 9; ++i) {
cene->a 3
scene->add(cbjects[i]);

.y - % scene->add(s4);
G T ;DA Computer GraphICS scene->add(s5); }
S \al/ V‘ Laboratory return scene; return scene;
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PA4 Link

1. Loginto github

2. Goto followinglink — https://classroom.github.com/a/cMcFtg

3. Accept theassignment
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https://classroom.github.com/a/cMcFtX-e

Additional Materials for PA

2022 Computer Graphics
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Additional Materials

If you are having difficulty with this programming assignment,
please check the materials as well:
A Physically Based Rendering: From Theory to Implementation

A Book: there are a lot of books in GIST library PHYSICALLY BASED

RENDERING
From Theory to Implementation

A Ebook: https://www.pbr-book.org/ | masn

A Code:https://github.com/mmp/pbrt-v3
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https://www.pbr-book.org/
https://github.com/mmp/pbrt-v3

